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Changement dans l’environnement

Instant t+1Instant t

Service de gestion de l’environnement Service de gestion de l’environnement

Politique de gestion de l’état
de l’environnement : variante A

Politique de gestion de l’état
de l’environnement : variante B

8jÊ���BhMP=~}Ó9��(��¬V²�¾�¿-¬ ´ ¬}¾/±3¿�¯k³k¯�÷W·I¬ ´CB ­�½C²_¯�÷W·I¬ ´ ½C­/¶[¿O¬|¸:½\¶ ´ ·^¶F¬n°n®Z¯�¸n¬ ´ ¬�ú�¬n¶V³k¯�±C­ ´ ¬
¿ ø ¬V­M®F¯�°�±C­I­�¬V²7¬V­S³

BI6C,/E_L->HJS6\2:6\YC2n69JMX'>D�=t�(»>FE�6\J/JML-+OTF698:+N0@,/E_JS>F<=x@>F,@8�UWY�6CLN>Z4�>F,@8�+O4�JIL�6C,385>W2�L->F<'2_JI2�03J/2�>Ax36\25+�6\,@85>�B'>�JS0@L-+N85+O;�</>H>W8
Lk) +-,ITWL-</2�>�B=�/,I6C4�+O;�</>F4�>F,@8Ztp�i0@</E�<=8:+-LO+-E�03,IEHUWY�6CL->F4�>F,@8^TV>�4�UFTF6C,/+OE�4�>�JS0@<'2^Lk) +O,/B/+OTV>�B'>&T:XI6\2�Y3>3t[�GL�JS>F<=8?6CLN0325E
T:XI6C,'Y3>F2vB=�/,I6C4�+O;�<'>F4�>F,38v>V8vJI2�>F,/B/2�>_>F,�TV0@4�J'85>�LN>ZEvTV25+~85{W25>FEyB'>�LO6H4�03lM+-LO+~85U�TW03474�>�LO6H.k6C+NlIL->�lM6C,/B'>�JM6CE�E:6\,@85>3e
LO6_J/250ClS6\lI+-LO+~85U
B'>
B'UFTW03,I,'>V]/+N0@,^>V8iL->y85>Z4�JIEQB/>yx/+N>
B'>
LO6_lM698�85>W25+->3t

�j����ý�"&��"&�^5)'[Þ�%|Úk©ºÞ»!Á�Dß
�i0@</E�6Wx@0@,/EH<'85+OL-+OEPU�</,¤TF6CB/2�>?Y3UF,/UW2:6CLiB/>�Y3>FEG8:+-0@,£B/>FEA>F,@x'+-2�0@,/,'>F4�>F,38:EH4�03lI+-L->FEHd�03L-{F���óJ�03</2H+O4�JIL�6C,385>W2

</,KJI2�>F4�+->W27J/250\850C8��'JS>?Bw) �}>Fuy�*,wtp�pXI6C;�</>?EP>F2Px'+OTV>?B�) �}>Fuy��, >FEP8A+O4�JIL�6C,385UDJS6\2A</,K>Z,/EP>F4|lIL->?B'>�TV0@4�JS0@E:6C,38:E
d?0@LN{Z�i�jt»(�>7JM6\2:6\Y32:6\JIX'>7E5</+NxC6C,@8
J/2�UZEP>F,@8�>ALk)�6\25T:XI+~85>FTn8:</2�>7Bw) </,�TV0@4�J�03E:6C,38
d�03L-{F���jt»�i03<IE[+-LOL-<IEG852�0@,/EFe�BM6C,/E[L->
JM6\2:6\Y32:6\JIX'>^�It~�=e�L�) <=8:+-LO+-E:6985+-0@, B'>FE7TV0@4�J�03E:6C,38:E�d?0@LN{Z�i� J�03</27+O4�JIL�6C,385>W27L�6�JS0@L-+N8:+-;=<'>?Bw) UFL->FTn8:+-03,�t��*,'RI,�e�,'0@</E
J/2�UFE�>F,3850@,/EFe/BM6C,/EQL->[JM6\2:6\Y32:6\JIX'>v�It��'e/;=<'>FLO;�<'>ZEQ2�UFE�<IL~8n698:E}J/2�UZL-+O4�+O,I6C+N2�>ZEQE5<'2jL�6�.�6C+OE56\lI+OL-+N8�U
B/>[,'0C852�>|69JIJ/2�0'T:X/>3t

�j�P��� ��"&�G��"hß4%iÞ%þ�"R6�'b"��L#*ß��K��"R.��»���
ay2��CTV>H6C<=]&85>FT:X/,I+-;=<'>FE|B/>725Ua�/>V]/+N0@,�>V8�Bw) +-,@852�0@EPJS>FTV85+-0@,fB'>FE|L�6\,/Y�69Y3>ZE[0325+->F,385UFEP�ü03l/��>V8Ze�,/03<IE_6Wx30@,/E|TW0@,/EG8525</+N8

d?0@LN{Z�i� o c=>WY�6\2�2:6_×3×\sbem</,�TF6CB'25>HY3UF,/UW2:6CLp;�<I+hJS>W254�>V8�B'>^T:XI6C,/YC>F2�B'�',I6C47+-;�</>F4�>Z,38�L�) +O4�JIL�6C,38n698:+N0@,�Bw) </,�TV0@4��
JS0@E56C,38A`kL�6AJML-</EyJ�>V8:+~85>�</,/+N85U�LN03Y@+-TF+N>FLOLN>7BI6C,IEyd�0@LN{F���pgnt»�h>�4�UFTF6C,/+OE�4�>_2�>WJS0@E�>�E5<'2[</,'>�EG852:6985UWY@+->�Bw)�6CBI6\J/8:698:+-03,
;�</+�B'UZTW+-B/>�B'>FE[T:XI6C,/YC>Z4�>F,@85EvB�) +O4�JIL�6C,38n698:+N0@,�>V8
E�</2v<I,�03l/��>V8���±C­M³k°�±3¿�¿-¬V°�;�</+�LN>ZEy>V]'UFTW<=85>3t�(�6AR/Y@<'2�>A�H4�03,@852�>
Lk) >F,/E�>F4|lILN>
B'>FEjTWL�6CE�EP>ZEQTV0@,/EP8:+~8:<I6C,@8i</,^TV0@4�JS0@E56C,38id?0@L-{F���Qt

contrôle

fonctionnalité

Adaptation
StrategyController

Implementation

In
te
rac
tion

Notifications de changements
de conditions d’exécution

Communication
fonctionnelle

8jÊ���BDMP=~�Ó9R�S³�°n·/¸F³k·'°5¬ ´»ø ·'­�¸:±C²i¾/±\¶W½C­M³f�&±3¿]�9���
(*) 0Cl/�G>V8 �:­M³�¬V°P½@¸F³k¯�±C­�2�>Z�V0@+~8iB'>FEjB'>F4A6\,IB'>FEQB'>[E�>W2Px'+OTV>[>V8jL->FEp852:6C,/E54�>V8i��Lk) 03l/��>V81�:²�¾�¿-¬V²7¬V­S³ü½3³k¯�±C­�TV0@<'2:6C,@8j;�<I+

�



6CE�E�</2�>iLO6[.10@,/Tn8:+N0@,I,I6CL-+N85UiBI<7TV0@4�JS0@E56C,38Zt�(�>���±C­M³k°�±3¿�¿-¬V°m2�>Z�V0@+~8pB'>FEh,'0C8:+-RITF698:+N0@,/EhB'>�T:XI6C,/YC>Z4�>F,@85EhBI6C,/EhLk) >F,3x/+N2503,'�
,'>F4�>Z,38h>V8pB'UFTF+-B'>�B/<72�>F4�JIL�6CTV>F4�>F,38pB'>iL�) 03l/��>V8!�:²i¾�¿O¬V²7¬V­M³ü½@³k¯k±C­|TV0@<'2:6C,@8hEP>ZLN0@,ALN>FEh+-,/.1032547698:+N0@,/E*TW0@,385>F,=<'>FEhBI6C,/E
Lk) 03l/��>V8
� ´ ½n¾�³ü½3³k¯�±C­~�S³k°�½3³b¬bú B tM(»0325EiB'>|TV>|2�>F4�JILO6CTV>Z4�>F,@8FeSLk) 03l/��>V8
�:²�¾�¿-¬V²A¬V­M³ü½3³k¯�±C­ATV0@,/EP8525</+N8�<I,'>
25>WJ/2�UFE�>F,@8:698:+-03,
B'>FEy+-,I.�032547698:+N0@,IE�;�<w) +OL�<=8:+-LO+-E�>_>V8v;�<'>�,'0@<IEy6\J/JS>ZLN0@,/E�UV8n698v+-,@8�>F25,'>3t��h>W8�UW8:698v+O,385>W25,/>|>FEP8y<'8:+-LO+-EPU_JS0@</2y+-,/+N8:+O6CLO+-E�>W2
LN>
,'0@<=x@>FLw03l/��>W8 �n²i¾�¿O¬n²A¬V­M³ü½3³k¯�±C­It

�j�ü�p� ���QÞ<6�'1.bÞ��b'
"[.��W����7!�jÞ:%|Ú�*<.bÞ�þ��G��"hß
(�6_R/Y@<'2�>v�A+-LOL-</EP852�>[L�6�4�+OEP>v>Z,�Ô
<=x'2�>[B'>
LO6�JS0@L-+N85+O;�</>
Bw) UFLN>FTV8:+N0@,^>F,D<=8:+-LO+-E:6\,@8iB'>ZEQTW034�JS0@E56C,38:EQd�03L-{F���jt

Niveau applicatif

Politique de placement

Service de gestion

Service de détection

Filtrage

Décision

Politique d’élection

Pas de filtrage

Filtrage par nom

Filtrage par date In
te

ra
ct

io
n

ControllerAdaptation
Strategy

Centralisée

Répartie (n stations)

Répartie (voisins)

Adaptation
Strategy Controller

In
te

ra
ct

io
n

Strategy
Adaptation Controller

In
te

ra
ct

io
n

Politique d’élection 
Décision

Filtrage + Décision
Politique d’élection 

de l’environnement

et notification

Im
pl

em
en

ta
tio

n
po

ss
ib

le
s

Im
pl

em
en

ta
tio

n
co

ur
an

te

...

Im
pl

em
en

ta
tio

n
co

ur
an

te

Im
pl

em
en

ta
tio

n
po

ss
ib

le
s

...

Im
pl

em
en

ta
tio

n
po

ss
ib

le
s

Im
pl

em
en

ta
tio

n
co

ur
an

te

...

Notification de changement (communication non−fonctionnelle)

Demande de service (communication fonctionnelle)

Election de C1,...,Cn

Notification de changement

Notification de changement Fi
ltr

ag
e 

de
 C

1,
...

,C
n

R
és

ul
ta

t f
ilt

ra
ge

 : 
C

’1
,..

.,C
’n

D
éc

is
io

n 
C

’1
,..

.,C
’n

R
és

ul
ta

t d
éc

is
io

n 
: C

’’
1,

...
,C

’’
n

Notification de changement

Informations sur l’environnement

Placement de C’’1,...,C’’n

8jÊ���BDMr=��"9��n²i¾�¿-½C­M³ü½3³k¯�±C­ ´ ¬
¿-½v¾/±3¿~¯�³k¯�÷W·I¬ ´»ø µW¿-¬5¸F³k¯�±C­��A¿ ø ½C¯ ´ ¬ ´ ¬_¸5±C²�¾/±\¶W½C­M³�¶��&±3¿]�9���

Ä



(*)�69JIJIL-+OTF698:+N0@,£E�03<I4�>V8HEP>ZE7TW034�JS0@E56C,38:EH�&LO6&JS0@L-+N8:+-;=<'>�Bw) UFL->FTn8:+-03,�t*(�) 03l/��>W8��:²i¾�¿O¬V²7¬V­M³ü½3³k¯�±C­fTV0@<'2:6C,@8HB'>�L�6
JS0@L-+N85+O;�</>^Bw) UFLN>ZTn8:+N0@,Á` A ±3¿~¯�³�¯k÷W·M¬ ´»ø µW¿O¬5¸W³�¯k±C­£½C®C¬5¸���¯k¿N³k°�½Zú�¬D¬W³��|µ5¸W¯�¶n¯�±C­ E�</2�LO6?RIY3</2�>H�=g
+O,3x@0=;=<'>D6CLN0325E�LN>FE�TV0@4��
JS0@E56C,38:E[d�0@LN{F���%B'0@,@8|+-L*6�lS>ZEP0@+-, �»</,�TV0@4�JS0@E56C,@8
d?0@L-{F���%B'>7RIL~852:6\Y3>7JS>W254�>W8P8n6C,@8
Bw) UFLO+-47+-,'>F2
B/<&J/2�0'TV>FE5E�</E
B'>�B/+OEG8525+NlM<=8:+N0@,�L->FEy03l/��>V8:EvB'>_852�03J�TV0@</2P85>�B/<'25UW>�B'>_x'+->3ew>V8[</,�TV0@4�J�03E:6C,38[d?0@L-{F����B'>�J/25+OEP>�B'>�B'UZTW+-E5+N0@,wt��h>FE
B'>F<=]?TV0@4�J�03E:6C,38:EQJ�>F<=x@>F,38v6Wx@0@+N2iJML-</E5+N>F</25Ej03l/�G>V8:E1�:²i¾�¿O¬V²7¬V­M³ü½3³k¯�±C­7JS0@E5E�+-lILN>ZE
�ML->
RILN852:6\Y3>[JS>Z<=8yEP>|.�6C+-2�>|E�<I+~x36C,38
LN>v,'0@4 B'>vLk) 03l/��>V8Ze'E56|BI6985>yB/>yL�6\,ITV>F4�>Z,38Ze=>V8:Ti>V8QL�6
J/25+OEP>yB/>yB'UZTW+-E5+N0@,HJS>F<=8QE�>y.k6\+-2�>yB/>y476C,I+N{W2�>vTV>F,3852:6CLO+-E�UW>3e/6Wx@>FT
n
EG8n698:+N0@,/EFe'6Wx3>FTyEP>FE*x30@+OE�+O,/EWe=>V8:TCt=(�6
JS0@L-+N85+O;�</>yBw) UFL->FTn8:+-03,�6_6\<IE�E5+IlS>ZEP0@+-,HB/>�E�>W2Px/+-TV>ZEh>V]'+OEG8n6C,38:EpTV0@4�4�>�LN>yEP>F2Px'+OTV>
B'>vY3>FEP8:+N0@,^B/>[L�) >F,3x/+N2�0@,I,'>F4�>Z,38j0@<DLO6_JS0@LO+~8:+O;�<'>
B/>vJIL�6CTV>F4�>F,38Zt
(»>FEv,'0C8:+-RITF698:+N0@,/E[B'>�T:XM6C,'Y3>F4�>Z,38:EvBI6C,/EvL�) >F,3x/+N2�0@,I,'>F4�>Z,38
E�03,@8v>Z,3x@0Z�3UF>FEyJS6\2vL->�E�>W2Px/+-TV>7B'>�Y3>FEP85+-0@,�B'>�L�) >F,=�

x'+-2�0@,/,'>F4�>F,38�`ü6\J/25{FE�,/0C85+-RITF698:+-03,KJS692ALN>?EP>F2Px'+OTV>?B'>?B'UV85>FTn8:+-0@,�>W8A,'0C8:+NRITZ6985+-0@,Mg�6C</��±C­M³k°�±3¿�¿-¬V°_B'>?LO6�JS0@L-+N85+O;�</>
Bw) UFLN>ZTn8:+N0@,^>V8y6\<']���±C­M³k°�±3¿�¿-¬V°pB'>ZEQ.10@,/Tn8:+-03,I,I6CL-+N85UFEjB'UFJS>F,/BI6C,@85>FEjB'>
LO6�JS0@L-+N8:+-;�</>
Bw) UFL->FTn8:+-03,�tS�h>FEj,'0C8:+NRMTF698:+N0@,/Ej+O,=�
B/+-;=<'>F,@8[;�</>�L�) 03l/�G>V8��n²i¾�¿O¬V²7¬V­M³ü½3³k¯�±C­�TV0@<'2n6\,@8[,w) >FEG8vJS>F<=8��üzV852�>�JIL-<IEv6CB'UF;=<I698Zt�(*) 03l/�G>V8��:²�¾�¿-¬V²A¬V­M³ü½3³k¯�±C­�TV0@<'2n6\,@8
>FEG8�6CL-0325EQT:XM6\,/Y3UvJM6\2jL->���±C­M³k°�±3¿�¿-¬V°pE�</+Nx36\,@8iL�) 03l/��>V81� ´ ½n¾�³ü½3³k¯�±C­��S³k°�½3³b¬bú B .�0@<'2:,/+wJM6\2jL�) 6\JIJIL-+OTF698:+N0@,wt
«�0@<'2A+OL-LO</EP8�2�>F2ALk) +O,385UW2�zV8HB'>�TV>?T:XM6\,/Y3>F4�>F,@8AB'�',I6C47+-;=<'>?B'>?JS0@L-+N8:+-;=<'>FE7B�) UFLN>FTV8:+N0@,we�J/2�>Z,'0@,/E7L�) >V]=>F4�JIL->?Bw) </,

<=8:+-LO+-E:698�>Z<'2[6Wx3>FT�</,�0325B/+-,M698�>Z<'2�JS032P8n6\lIL->3t�õm6C,38v;=<'>�TV>W8y0325B/+O,I6985>F<'2yJS032P8n6\lILN>_2�>FEP8�>�TV0@,/,/>FTn85U��A</,�2�UFE�>Z6C<�L-0'TF6CL
6Wx3>ZT7<I,'>ALO+O6C+OEP0@,f��85X/>W25,'>V8Ze�L->AB/UWlI+N8|2�UFEP>96C<&JS>W254�>V8_Bw)�6Wx30@+-2|</,/>7JS0@LO+~8:+-;=<'>HB'>HB'UFTF+-E5+N0@,�2�UWJM6\2P8:+->A+O4�JILO+-;=<I6C,38

nEG8n698:+N0@,/E�B/<?2�UZEP>Z6C<�L-0=TZ6CLkt���,IE�</+N85>3e�E�+�TV>W8�0325B/+O,I6985>F<'2yE�>_B'UWJIL�6CTV>
850@<=8y>F,?Y�6\25BI6C,38v</,'>�TV0@,/,'>V]/+N0@,�B'>
8��=J�>_E56C,/E
RILkeM+-L�>FEP8jJ/2�UF.1UW2:6\lIL->
Bw)�6CB'03J'85>W2i</,'>
JS0@L-+N85+O;�</>
B'>
B'UZTW+-E5+N0@,DTW>F,3852:6CLO+-EPUF>[JS>W254�>V8�8n6\,@8iB'>[2�UFB/<I+N2�>|LN>v852:6\RITv2�UFE�>Z6C<�>W8
TV0l�ü,/TW+OBI6C,@8p4�+->F<=]A6Wx@>FTiLO6
EG8525</Tn8:<'25>j>F,7JS0@+-,@8pBw)�6CTWTV{ZEWt��*,'RI,�e�E�+MTV>W8h0325B/+-,M698�>Z<'2hE�>iTW03,I,'>FTn85>y�[</,72�UFE�>Z6C<A6CB'�bX'0'TCe
</,'>�JS0@L-+N85+O;�</>�B'>�B/UFTW+OE�+-03,�2�UWJS6\2P8:+N>�476C+OEy,w) +O4�JILO+-;=<I6C,38
;�<'>�LN>ZE�0325B/+O,I6985>F<'2:Eix30@+OE�+O,/EyJS>W254�>V8�8�2n6\+N8v<I,'>�4�>F+-LOLN>Z<'2�>
TV0@,/.�032547+~85U
6Wx@>FT[LO6_8�03JS0@L-03Y@+N>v2�UFE�>Z6C<H850@<=8j>F,D,'>
E�<'2:T:XI6\2�Y3>Z6C,@8j;=<'>
LN0'TF6CL->F4�>F,@8iLN>ZEQTW03474|<I,/+-TZ6Z8:+-0@,/EWt

�j��Ù}����ý'Þ<6/�bÞ»ý��Ký�*v��� .W�+#f���
(»>FEyB/+-�SUW2�>Z,385>FEyJS0@L-+N8:+-;�</>FEvB'>�B/+OEG8525+-lI<=8:+-03,�0@,38[B'U��P�AUV85U�L�6\2�Y3>F4�>F,@8yUV8:<IB/+NUF>FE�>F,�85>W254�>ZE�B/>�4�>ZE�<'2�>ZE�B'>�JS>W2P�

.�0325476C,/TW>3eSB'>_TV0@�=8yB'>_4�+-Y32:6985+-0@,weI>W85T3tS�j0C852�>�6\J/J/2�0'T:X/>|+-,@852�0'B/</+N8y</,�,'0@<=x@>Z6C<�.�6CTn85>F</2�;�</+�>FEG8yL�6�JS0@E5E�+NlM+-LO+~85U_B'>
2�>F4�JMLO6CTV>W2v</,'>_J�03LO+~8:+O;�<'>�JM6\2v</,'>�6C<=852�>@t��i0@</Ev6Wx30@,IEi>W]/6C4�+O,'U�L->�TV0@�=8[B'>�TV>V8�85>_03JSUW2:698:+N0@,�>F,?85>W254�>_B'>�lM6C,/B'>
JM6CE�E:6C,385>�>V8|B'>�85>F4�JME[B'>�25UWJS0@,/EP>@t�«�0@<'2|TV>7.k6C+N2�>3e»,/0@</E
6Wx@0@,/E[UVx36CL-</UALN>7J/2�0C850C8��=JS>7B�) �}>Zuy��,�;�</>7,/03<IE
6Wx@0@,/E
+-4�JMLO6C,@8�U[>F,?q@6Wx36'tIõ�0@<=85>FEjLN>FEj4�>ZE�<'2�>ZE}0@,38jUW8�U[2�UZ6CL-+OEPUF>FEi6Wx3>ZTCeITV0@4�4�>v>F,@x'+N2503,I,'>F4�>F,38�4�03lI+OLN>3eI</,��GÓ}d õQX/+-,/Â@�
«�6\B�JS0@</2Px'<�Bw) </,/>_TW03,I,'>V]/+N0@,?¹º6Wx@>F(��i� ØCe��Cd?l�Ð9E�>V8[<=8:+-LO+-E:6\,@8Ze�TV0@4�4�>|>F,@x'+-2�0@,/,'>F4�>F,38vR']'>3e�</,/>�EG8n698:+N0@,�c'</,
FiLN852:69�5Øv>V8i</,/>[EP8:698:+-0@,?c=</,�F�L~852:69���C×76Wx3>ZTv<I,'>[TW0@,/,'>V]/+N0@,D��8:X'>W25,/>V8
ØF×3×3d?lSÐ\EWt
�i0@</Ej6Wx@0@,/Ep85>FEG85U[LN>FEpx36\25+�6985+-0@,/EQB/>vlM6C,/B'>vJM6CE5E56C,385>vJ/2�0'B/</+N85>vJM6\2QL->vJM6CE�E:6\YC>[Bw) </,/>yJ�03LO+~8:+O;�<'>
Bw) +-,I.�032547698:+-03,

TV>F,@8�2:6CLO+-E�UW>��[</,'>iJS0@L-+N8:+-;=<'>�Bw) +-,/.1032547698:+N0@,�2�UWJM6\2P8:+->3t�(�>FE*+O,/.�03254A698:+N0@,/E�UFTnXI6C,'Y3UW>FE*JM6\2hLO6vJS0@LO+~8:+-;=<'>�Bw) +-,I.�032547698:+-03,
UV8n6C+N>F,@8hTW0@,/EG8:+N85</UW>FE*B'>�Lk) UV8n698pB'>iLO6vlS6\,IB'>jJM6CE5E56C,385>3e�Lk) UV8n698hB/>iT:XI6\2�Y3>iBI<�J/2�0'TV>FE5EP>F</2�>V8pL�) UW8:698pB'>iL�6vlM698�8�>F25+N>jJS0@</2
LN>�4�03lI+OLN>3t���<�B/UWJM6\2P8Ze�LO6AEG8n698:+N0@,�F�LN852:69���C×A.k6\+N8y03Ñ7TV>_B/>_E�>W2Px@>F<'2yBw) +O,/.�03254A6985+-0@,?>V8vLN>ZEy6C<=852�>ZE*��0@<'>F,@8vLN>_2` @LN>�B'>
TWL-+->F,@85Eh>V8h>F,/E5</+~85>3e�>FL-L->FE*JS6CE�EP>Z,38*850@<=85>FE*>F,A4�0'B'>j2�UWJS6\2P8:+kt�(�6vRIY@<'2�>v�v4�0@,@8�2�>�LN>FE�x36\25+O698:+-0@,/EhB'>ilM6C,/B'>iJS6CE�E56C,@85>
�
��Lk) +O,/EG8n6C,38

t = 10
emLN>ZE�EG8n698:+N0@,/E_JM6CE�E�>F,38�>Z,º4�0'B'>�2�UWJM6\2P8:+h>V8�2�>F�W03+Nx@>F,387LN>ZE_+O,/.�03254A6985+-0@,/E_B/>�L�) >F,3x/+N2�0@,I,'>F4�>Z,38

>V8A��Lk) +-,IEG8n6C,38
t = 20

em>ZL-L->FE�2�>WJS6CE�EP>Z,387B'>D,'0@<'x3>Z6C<K>F,�4�0=B/>^TFL-+->F,38VÐ\EP>F2Px3>F</2�>V8�>F,@x30@+->F,@87L->FE�+O,/.�03254A6Z8:+-0@,/E�B'>
Lk) >F,@x'+-2�0@,/,'>F4�>F,38_6C<&EP>W2Px@>F</2Ft�¼�,�JS>Z<=8[03lIE�>W2Px@>W2
;�<'>7L�6�lM6C,/B'>�JM6CE5E56C,385>7<=8:+-LO+-E�UW>�2�>FJ/2�UFE�>F,385>74�0@+O,/E[B'>H�9×L¡ B'>
LO67lS6\,IB'>_JM6CE�E:6\,@85>
850C8:6CL->3t�u�>|JML-</EFe�TV>V8�85>
x36\25+O698:+-0@,?>FEP8vTV0@4�JM6\2:6\lIL->�6C<=]Dx36\25+O698:+-03,IE�+O,/B/<I+~85>FE�JS692vLO6ATV0@,I,'>V]/+N0@,
E56C,/E}RMLkt
�i0@</Ep6Wx30@,IEh6C</E5E�+M4�>FE5<'2�UiL->Q85>Z4�JIE*B'>i2�UWJ�03,IEP>jJS0@</2*JM6CE�E�>W2hBw) </,/>i+O4�JIL�6C,38n698:+N0@,A�
</,'>y6C<=852�>3t�(�>�4�UFTF6C,I+-E�4�>

B'>jTnXI6C,'Y3>F4�>Z,38*J/2�>F,IB�>F,7L-</+N�b4�zZ4�>
5ms

`
25ms

L-0C2:E�B/<�J/2�>F47+N>W2h6\J/JS>FL/JS0@<'2*TZ6\<IEP>jB'>iT:XI6\2�Y3>Z4�>F,@8*B'>iLO6vTWL�6CE�E�>9gnt
uv6C,/EiLN>|TZ6\EiB/>|LO6�JS0@L-+N8:+-;=<'>|Bw) +O,/.�03254A6985+-0@,weMLO6�852:6C,/E54�+-E5E�+-0@,DB'>|L�) UW8:698yB'>|Lk) >F,@x'+-2�0@,/,'>F4�>F,38�J/2�>Z,/BD>F,^850@<=8�>F,3852�>
275
>V8

295ms
EP>FL-0@,^L->FE}x3692:+O698:+N0@,/EjB'>
LO6�lM6C,/B'>[JM6CE�E:6C,385>3t

Æ



 125

 130

 135

 140

 145

 150

 155

 160

 165

 0  5  10  15  20  25  30

B
an

dw
id

th
 (K

by
te

s/
s)

Time (s)

"Bandwidth_Graph.data"

8jÊ���BDMP=-¢'9¤£M½C°n¯k½3³�¯k±C­/¶ ´ ¬�û5½C­ ´ ¬_¾/½\¶:¶W½C­M³b¬D¿-±C°:¶ ´ ·�¾/½\¶5¶W½Zú�¬ ´»ø ·=­�¬_¾/±3¿~¯�³k¯�÷W·M¬ ´»ø ¯�­FùV±C°n²7½3³k¯k±C­#¸n¬V­M³k°�½3¿~¯�¶Fµ:¬��&·'­�¬
¾/±3¿�¯k³k¯k÷W·M¬ ´»ø ¯�­FùW±C°n²�½3³k¯�±C­�°�µ�¾/½C°V³k¯ü¬

¥p�K�&� ©A¨^©�"§¦ ©§���_©£�£�^���©¨�ª
«�>Z<�B�) 6\JIJ/2�0'T:X'>ZE[J/250CJ�03E�>F,@8_Lk) <=8:+OL-+-E:698:+N0@,fB'>A2�>FE5EP0@<'25TV>ZE
B/+OEG8n6C,385>FE
J�03</2
JM6CLOL-+->W2_LO6DJM6C<=x=25>V85UAB/>FE
2�>FE�E�0@<'25TV>ZE

B'>FEy4�03lI+OLN>FEFt«ªy<'>FLO;�</>FEy6\JIJ/2�0'T:X'>ZE�<=8:+OL-+OEP>F,@8vL->_4�0'B'{ZLN>�6\Y3>F,38�o�a�2:6F�^r3�9süt2F�,'>�6\Y3>F,@8v4�03lI+OLN>|>ZEG8v</,�J/2�03Y32:6C4�4�>
6CTn8:+-.}TF6\JM6\lIL->AB'>HEP>AB/UWJIL�6\TW>W2|B'>H476C,/+-{W2�>H6C<=850@,'0@4�>A��852:6Wx@>W25E
L->72�UZEP>Z6C<&>W8|B�) +-,385>F2:6\Y3+-2_6Wx@>FT7L->FE
2�>FE�E�0@<'25TV>ZEv>W8
EP>W2Px/+-TW>FE�B'>QL�) >F,/B'2�0@+N8�0l¬�+OL/EP>p852�0@<=x@>3t@�h>Q4�0'B'{ZLN>}JS>W254�>V8�B'>QB/UFLNUFY3</>W2�B/>FE�6CTn8:+N0@,/E�TW0@4�4�>QLO6yTV0@L-L->FTn85>}>W8�L->}RIL~852:6\Y3>
Bw) +-,/.1032547698:+N0@,IEy6C<=]�69Y3>Z,38:E�E�>
852�0@<=x36C,38vE5<'2yL->|2�UZEP>Z6C<?R/]=>_>V8vB'>�,'>_2�>FTV>Wx30@+-2y;�</>_L->FE�2�UFE5</L~8n698:E�E�</2yLN>_JS032P8n6\lIL->3t
«�692Q>V]'>F4�JIL->3e/��LN�'Tn8n6�o u�>FL-0325BDr3Æ9s».�0@<'2:,/+~8i</,D6CTWTV{FEj6C<A¹f>WlD�|8�2n6Wx3>W2:E}L->
a[c'd >F,�B/UFLNUFY@<I6C,38iLN>[T:XM6925YC>Z4�>F,@8jB'>FE
B'0'TW</4�>Z,38:E}>V8iL->F<'2iB'UWY32:6CBI698:+-0@,D��</,?6\Y3>F,38j>W��>FTn8:<I6C,38iTW>FEp8S�CTnX'>FEjX'0325EG�bLO+NY@,/>3t
uv6C,IEHL->�4�0'B'{FL->��m¿~¯�¬V­S³�­ A °�±g� B ­��w¬V°n®C¬V°neh</,#+-,@8�>F254�UFBI+O6C+-2�>�>FEP8�>V]'UFTW<=85U�E�</2�</,/>�EG8n698:+N0@,£R/]=>�>V8^<=8:+OL-+OEP>�L->FE

2�>FE�E�0@<'25TV>ZE}B/>[TV>V8�85>[EG8n698:+N0@,�JS0@<'2j.�0@</25,/+N2jB/>FEQ.�0@,/TV85+-0@,/,I6CLO+~85UFEi��LO6�EG8n698:+N0@,^4�03lI+OLN>@tM�h>FEQ.10@,/Tn8:+-03,I,I6CL-+N85UFE}J�>F<=x@>F,38
zV852�>yB'>FEhJ/250\850'TV0@L->FEh2�UFEP>96\<�6CBI6\J/8�UZE�o (�+-L ��>WlS>W25YArC�9sbe=L->yEG850'T5ÂC6\Y3>yB'>�2�UFE5</LN8:698:EpLN0325EpB'>yB/UFTV0@,/,/>V]'+-0@,/EWe'LN>yRIL~852:6\Y3>yB'>
B'0@,/,'UF>FEQTW03474�>[LO6�TV0@4�JI2�>FE�E5+N0@,weILO6�B/UWY32:6CBI698:+N0@,�0@<DLO6�TW03,@x@>W25E�+-0@,Hx@>W25Ej</,D4�UFBI+O6�6CBI6\J'85UAo ¹�+N2ir3r9sbt
«*LO</E�+->F<'25Ep+O,385>W254�UFB/+�6\+-2�>FEhJS>F<'x3>F,@8Q6C</E5E�+MzV852�>�<=8:+OL-+OEPUFEpB/>�476C,I+N{W2�>�BI+-EP8�2:+NlI</UiJS0@<'2Q6\TFTV2�0\ÀO852�>yLN>y,'0@4
lI2�>�B'>�2�>FEG�

EP0@<'25TW>FEQB/+OEPJS0@,/+-lILN>ZEWtI«�6\2Q>V]=>F4�JIL->3e/B'>ZEp85>FT:XI,/+-;=<'>FEjB'>[BI+-EG8525+-lI<=8:+-0@,^E�03,@8j<'85+OL-+OEPUF>FEQBI6C,/Ejuv6\>FBI6CL-<IE[o ÅI0Z]^r3Æ9s�JS0@</2
B'UWJIL-0Z�@>W2�B'>FEiE�>W2Px'+OTV>FEiB�) 6CBM69J/8n6Z8:+-0@,�`Y®��¯�°� ¶F¬V°n®C¬V°:¶9g}E�<'2�</,?TWL-<IEG85>W2�B'>|«h��tS(�6�JS0@LO+~8:+-;=<'>|>F4�JIL-0Z�3UF>|TV0@,/E�+OEG85>_�
6C<'Y@4�>F,@85>W2yLN>�,/0@4
l/25>_Bw) +O,385>W254�UFB/+�6\+-2�>FEyE�<I+~x36C,38[LN>�,/0@4
l/2�>�B'>_2�>F;=<'zV85>FE�>F,�698�85>F,@8�>@tw�h>W8�8�>�6\J/JI2�0=TnX'>_>FEG8[,'UZ6C,=�
4�0@+-,IEvEPJSUFTF+NRI;=<'>D�wL->FEvJ/2�0'TV>FE�E5</EvB/+OEG8525+-lI<'UFE[EP0@,@8[B�) <I,�8��=JS>7</,/+O;�<'>@e�B'UWRI,I+mJM6\2[LN>�EP�'EP85{F4�>�Bw)�6CBI6\J'8n698:+N0@,�JS0@</2
</,'>^8S�CTnX'>DJM6\2P8:+-TF</L-+-{W2�>@t�u�>?JIL-<IEWe*LO6�JS0@LO+~8:+-;=<'>�B'>?B/+OEG8525+-lI<=8:+-03, >FEG8AR/Y3UW>D>W8A,/>DJS>F<=8AJM6CE�J/2�>Z,/B'2�>?>F, TV0@4�J/85>
B'>D,'0@<=x@>Z6C<=]KTV25+N85{W2�>FEFt�«�03</2�JS0@<=x30@+-27B/+-EP8525+NlI</>W27</,/>?6\J/JILO+-TF698:+-03, Bw) </,'>D4A6\,I+N{W25>�Y3UF,/UW2:6CLN>@e�L->FE_85>FT:XI,/+-;=<'>FE7B'>
B/+-EP8525+NlM<=8:+N0@,^>V]'+OEG8n6C,385>ZEQBI6C,IEQL->[B/034A6C+-,'>
B'>FEjEG�'EP85{F4�>FEjB/+OEG8525+NlM<'UFEjB'0@+~x@>F,@8jzV852�>[TW0@,/E�+OB'UW2�UF>FEWt
�GL}>V]'+OEG85>DB'>D,/034|l/2�>Z<=]K6\L-Y30325+~8:X/4�>FE�B'>DB/+-EP8525+NlM<=8:+N0@,K;�<I+Q6CE�E5<'2�>F,@87B'>^lS0@,I,'>FE�JS>W25.10C2:476C,/TV>ZEWe�Lk) UF;=</+-LO+NlI2:6\Y3>

B'>ATnXI6\2�Y3>7>V8_L�6DEG8n6\lI+-LO+~85U3t<F�,/>ATWL�6\E5E�+-RITF698:+N0@,fB'>FE
J/25+O,/TW+-JM6C<=]f6CLNY30325+N8:X/4�>FEAo Óp>W25,I6\25B?r3�Zsh>FEP8
J/2�UZEP>F,@85UW>ABM6\,IE
L�6
R/Y@<'2�>j�'t��h>FE�B/+-�SUW2�>Z,38:E*6\L-Y30325+~8:X/4�>FEm0@,38�UV85U}>V]'JSUW25+O4�>F,@8�UZE�BI6C,/E�B/+-�SUW2�>F,@8:E�EP�'EG85{F4�>FE�TV0@4�4�>°±�6\BI+N07o Óh>F25,I6\25BDr'ØVs
>V8RFQ8503JI+�67o�öSX/0@<Dr'ØVsMJS0@</2*L->FEp6\L-Y30325+~8:X/4�>FE*,'0@,'��6CBI6\J'8n698:+-.1E*>V8p,'0@,=�üJI2�UW>F4�J/8:+-.1EFe=�h0@,/B/032�o (�+~85ÕWÂ30ZÖ rC×\sMJS0@</2hLN>FEp6CL~�
Y30C2:+~8:X/4�>ZE�J/2�UW>Z4�J'8:+O.1EWe3av69850=c@8n6\2}o ÅI0@L-LO+N0C8�r\�Cs'JS0@<'2mL->hJMLO6CTV>Z4�>F,@8m>V8�LO6�4�+NY32:698:+-03,�e9«*d 2 o �y6C4[�/EG8�rC�9s'>V8*c�8:6\2P8:BI</EG8o �}6\lM+-LOL-+OT
rC�9s»JS0@<'2iLN>FEi6CLNY30325+N85XI4�>FEi6\BM6\J'8n6985+O.1EFt
�h>ZE�EG�/EG85{F4�>ZE_>W�S>FTn8:<'>Z,387<I,ºJIL�6CTV>F4�>Z,38�2�>WJS0@E56C,@8�<I,/+-;=<'>F4�>F,38AE�<'2�L->^TW25+~85{W2�>^B/>^TnXI6\2�Y3>^B/<ºJI2�0'TV>FE�E�>F<'2Ftf�GL

r



Placement

Dynamique

Autonome Coopératif

Statique

Filtrée Non−Filtrée

Répartie

Répartie

Partielle

Apériodique

IndirecteDirecte

Périodique

Totale

Centralisée

Centralisée

Non−adaptatif Semi−adaptatif Adaptatif

MigrationPlacement initial Placement initial & Migration

Politique d’information

Politique d’élection

Politique de placement

8jÊ���BhMP=~²Ó9
�m¿-½\¶5¶n¯ 
h¸:½3³k¯�±C­ ´ ¬n¶
½@¿ ú@±C°n¯k³���²7¬n¶ ´ ¬}¾�¿-½@¸:¬V²A¬V­M³

>V]'+OEG85>�UWY�6CL->F4�>F,@8}B/>FE}6\J/JI2�0=TnX'>FEp4_</LN85+N�bTV25+N85{W2�>FEyo�ö�X'0@<?r'ØCe'Å/0@LOL-+-0\8yr@�Zsw476C+OE*>ZL-L->FEp,/>�J/2�>F,I,'>F,@8pJS6CEh>F,HTV0@4�J/8�>yL->FE
,'0@<=x@>Z6C<=]fTV25+~85{F2�>FE|+-,@852�0=BI</+~8:E
JM6\2_L�6D4�0ClM+-LO+~85UHTV0@474�>A</,/>AlM6C,/B'>AJS6CE�E56C,@85>A.�6C+-lIL->A>V8�XI6C<=85>F4�>F,38
x36\25+�69lMLN>3e�L->FE
J/2�03lM6\lI+OL-+N85UFEjB'>[B/UFTV0@,/,/>V]'+-0@,^>V8iB'>[2�>FTV0@,I,'>V]'+-0@,^03<^>F,/TW032�>[L->y85>F4�JIEQB'>vx'+->
B'>[L�6_lM698�85>W25+->3t

³}�¤$���� $&¡_"Èª}�'���
uv6C,IEjTV>W8y6\2P8:+-TWL->3eM,/0@</Ei6Wx@0@,/EjJ/2�UZEP>F,@85U
�}>Fuy�*,weM<I,?EG�'EP85{F4�>
.10@<'25,/+OE�E:6\,@8�B'>ZEj4�UFTF6C,/+OE�4�>ZEi6CBI6\J'8n698:+-.�EQ>V8�B'���

,I6C4�+O;�<'>ZEpB'>yB/+OEG8525+-lI<=8:+N0@,�B'>FE}6\J/JML-+-TZ6985+-0@,/EpBM6C,/EpB'>FEp>F,3x/+N2�0@,I,'>F4�>Z,38:EpXI6C<=85>F4�>F,38pxC6\25+�6\lILN>ZEWtI�h>V8�85>�BI+-EP8525+NlI<'8:+N0@,
JS>W254�>W8|B'>7JM6CL-LO+N>W2|L�) +-,IE�<'Ñ7E:6C,/TV>AB'>FE[2�>ZE�EP0@</25TV>FE[BI+-E�JS0@,/+NlMLN>FE|E�<'2|LN>ZEy85>W2:4�+-,M6C<=]�JS032P8n69lMLN>FE[>F,�<=8:+OL-+OE56C,@8|L->FE[2�>FEG�
EP0@<'25TW>FE|>W8�E�>W2Px'+OTV>FE�B/>^Lk) >F,@x'+N2503,I,'>F4�>F,38Zt��i03E�4�UZTF6C,/+-E54�>FE�EP0@,@876CBI6\J'8n698:+-.�E�BI6C,/E�LN>ZE�EP>F,/E_0�¬�+OL-E_JI2�>F,/,/>F,38�>F,
TV0@4�J'85>^L->FE_l�>FEP0@+O,/E_>W8�TW0@,3852:6C+-,@85>FE�B/>FE�6\J/JML-+OTF698:+N0@,/EFtf�GL-E�EP0@,387B'�',I6C4�+O;�</>FE�BM6C,/E�L->FE�EP>F,/E�0�¬�+OL-E�J/2�>Z,/,'>F,@8�>F,
TV0@4�J'85>iL->FE*T:XM6C,'Y3>F4�>Z,38:E*B'>iL�) >F,3x/+N2�0@,/,/>F4�>Z,38Zt�u�>jJILO</EWe�TV>FEhT:XI6C,/YC>Z4�>F,@8:E*EP0@,38hJ/25+OE�>F,ATV0@4�J'85>��[B'>F<=]7,/+Nx3>96\<']D�
`k+1g�JM6\2}LN>yJIL�6\TW>F4�>F,@8QB=�',M6C4�+-;=<'>yB/>FEpTV0@4�JS0@E56C,38:EpB'>yL�)�6\J/JILO+-TF698:+-03,H>V8[`�+-+1g�JM6\2}L�6
4�0=BI+NRMTF6985+-0@,HB'>ZEhJS0@L-+N8:+-;=<'>FE}B'>
B/+-EP8525+NlM<=8:+N0@,^>FL-L->FEP�b4�zF4�>FEWt
�QTV85</>FL-L->F4�>Z,38Zeh,/03<IE7852:6Wx36C+-LOLN0@,/E��fLk) +-B/>F,38:+-RITF698:+N0@,#B'>FEHTW25+~85{W2�>ZEAB/>�JIL�6\TW>F4�>F,@8HJS>F2P85+O,'>F,@8:EA>V8�EP852:6985UWY@+N>FEHB'>

T:XI6C,'Y3>Z4�>F,@8|B'>�JS0@LO+~8:+-;=<'>FE|6\JIJ/2�03J/25+-UW>FE[>F,�>Z,3x/+N2�0@,/,/>F4�>F,@8:E[4�03lI+-L->FEFt��i0@</Ey852:6Wx36C+OL-L-03,IE|6C</E�E5+�E�</2
LO6DTV0@X'UW2�>F,ITV>
B'>FEhB/+-�SUW2�>F,@8�>ZE*JS0@L-+N85+O;�</>FEWt=�*,�>W��>V8Ze@TnXI6C,'Y3>W2p</,'>iJS0@LO+~8:+-;=<'>�E5<'2h</,/>iEP8n6985+-0@,A6\�S>FTn85>�LN>�TV0@4�JS032P8�>Z4�>F,@8hB'>FEp6C<=852�>FE
EG8n698:+N0@,/Em>W8�,/>QB'0@+N8�JS6CE�TV0@,/BI</+N2�>i�yB'>FE�UV8n6Z8:E�+O,/TV0@X/UW2�>F,@85EFt3�*,'RI,we3,'0@</E�>F,3x/+-E:6\Y3>W0@,/E�B'>p85>FEP85>W2�,'0C852�>QEG�'EP85{F4�>j6Wx@>FT
</,'>[69JIJILO+-TF698:+N0@,�B'>�JI2�>FE5EP>�UFLN>ZTn852�0@,/+O;�<'>3tM�h>V8�85>y6\JIJIL-+OTF698:+N0@,�,'0@</EpE�>F4|lILN>�J�>W2P8:+-,'>Z,385>�JS0@</2h8�>ZEG85>W2},'0@E*85>FT:XI,/+O;�<'>FE
B'>[BI+-EG8525+-lI<=8:+-0@,�JI<I+-E5;�<w) >FLOLN>
4A6\,I+NJM</LN>
</,Hx@0@L-</4�>[+O4�JS032P8n6C,38iB'>[B'0@,/,/UW>FEQ>V8j2�>F;�<I+N>W2�8iB'>[L�6_JI</+OE�E56C,ITV>[B'>
TF6CL-TF</Lkt

ØF×



´ �KÜ��@Üf¡
�/�£¢¤�£©µ�~¶Á�@�
· ¸ ³�­V©�¯m­V´¯¹�º`» Ê ²`Ù ¸ ³�­V©X¯m­V´]ÂhÎ>¬P®�¨�©X¨ª±`²H³ Ë °VÒ�½P³dÂD³�° Ì ¨�·�ÃX³¸º Ë ¨�®�¯�°V¨�·mÍ ü º�¯d·�³¸®:³¸©d°�³�°�®�¨ªåd­V¯�°�¨»¬r©ã´H³â¹X­[¬H·{³¶µ[µ[²Xµ

´X¯d©�µ�º»³¸µ¿µ�ÙXµ�°VÒ¸®:³¸µ�­[¼�¹�¯m­S°�¨ªµ�«�¯d¨ª¾�ºª³¸®:³¸©P°¿·�¬P²X¹�º»¼¶µ�Í c uVó{ôr��yàî�o�uIu�í U ó�yzu{�Fó�u Q �����m�{l�kmíày�î�o�u{q Â�º�¼ Á�½ Ä�ÂÌ ¯¸Ù�º�¹g¹LºmÍ
· ¸ ³�­V©�¯m­V´¯¹g¾a» Ê ²`Ù ¸ ³�­V©X¯m­V´w³�° ¸ ³�­S°V¨�ºg¿�¬Pº�ºª¨ª¬m°¸Í^ÀN¯d­V¯d·{°[¼�­V¨�µ�°�¨ª±`²X³¸µ Ê ¼¸©H¼�­V¯Pº»³¸µ-´X² ü ºª¯d·�³¸®:³¸©P°�Î>ÙH©�¯d®�¨ª±`²H³&Á Ë ÙX©P°VÃXÒ¸µS³

³�° ü ­[¬P¾�º»¼¶®:¯m°V¨�±`²H³dÍ.ÎÕ¯d©Xµ c o`íò�m��yzu{xTy���
¸y�í�ïÆsrkm�Hqâx�u�qIkPó�í�u�qÆsruâx�Â ï�ó��mx�uÏs�Â ï{í�ï � WÕUHQ � Q � W �m� QSZ�c �� RTQVU �ÄÃ �NxªkPó{u{l¿u{��íTsmðm�FkmlÐyàî�opu:u{íN�¸ïònXkm�{íày�í�yà�d�ÅsruÐó{ôHkm��õru:�"k�nPnpx y�óVkmí�yà�m�Åkmod��q�ð�q{íòñ�l¿u�qTnHkm�[kmx�x�ñ{x�u�q
u{íh�¸ïònXkm�{íày�q ÃzÂ ü ­[³¸µ[±`²]§ Å�º»³ß´H³ Ê ¨»³¸©�µ�ÂL¿�­V¯d©X·�³dÂ+ÆP²Xº»Ù�º�¹g¹g¾XÍ

· À�¯m¾�¨�ºªº�¨ª·!¹g¾a» Ê ¨ªºª¾F³�­S°(À�¯m¾p¨ªº�ºª¨�·T³�°�ý�µ[¯m¾F³¸º�º»³ ü ²X¯d²H°¸Í-Î>³¸¯Pºª¨�©Håßú^¨»°�Ã�Ç^³�°V³�­[¬dåd³¸©X³¸¨ °òÙ¿¨ª© Ë °�¯m­V´X²XµS°[Á`þÕ©
Èh©P½X¨»­[¬P©�®Ð³¶©d°
«�¬d­ ü ¯m­V¯dºªºª³¸º ü ­[¬dåd­V¯P®:®�¨�©Hå�¬r©$Þ^³�°�ú�¬d­[ûHµ<¬P««Ç^³�°[³�­[¬Påd³¸©H³�¬r²Xµ�ù%¬d­[ûHµ�°�¯�°�¨»¬P©�µ�Í�ÎÕ¯P©Xµ �N�[�¸ó{uVuVsmy��`õ�qÐ�S�
� �Fs Q ��í�u{�{�Fkmíày��m�Fkmx a oH�[�F���<km�Ij"�m�¸�¸u{�Vu{�Fó�u�É a o`�[�F���<km��Â Ê^ËJÌ Â'¹X¹]Í3ºYº9ÍaÎ�ºgºS¹HÂ�¥]ÙP¬P©bÂ«¿X­V¯d©�·{³PÂ'þ>²HåP²�µ�°º�¹g¹g¾XÍ

· Î>³¶º»¬d­V´¯¹gÏe» ÐÕ¯¸½H¨ª³�­hÎ>³¸ºª¬d­V´bÂ Ë °V¼�¹�ÃX¯P©H³ ü ³�­[­[³�°¸Âd³�°hþÕ©X´H­�Ñ�³�Ò"ÎÕ²�´X¯HÍ�ÈDá¿·�¨»³¸©P° Ì ¬d¾p¨ªºª³^þT·�·�³¸µVµÓ°V¬w°�ÃH³TùäùÇù
¬¸½r³�­
Ê Ë`Ì ÍXÎw¯d©Xµ �N�[�¸ó{uVu[smy��`õ�q^�S��íàôXu(Ódíàô W j � UXQ �°Ô�� U¿a oH�[�{nXu[kd��ÕÐ�m�JÖ¸q�ôH�{n U o¶nrnH�m�{íP���m�wjD�ml>nH��q{y��`õ
f y�q{í��{y�ö{oHíòuVs W nPnpx y�óVkmí�yà�m�Xq ÂX¹X¹]Í�º`ÎC¾HÂ Ë ¨�©d°V­V¯HÂ ü ¬d­S°�²HåP¯dºàÂ Ë ³�¹X°[³¸®t¾F³�­!º�¹g¹gÏXÍ

· ¿�¬Pºªº�¨»¬d°�¹Y×a» ¸ ³�­S°�¨ªºf¿X¬Pº�ºª¨ª¬m°¸Í^� ï{íàôH�¸sru�qâu{íbÔNoHíày�x q£sru[�<km�{íòk¸õru$sruÏj�ôHkm��õ`utnH�mo`�ÉxªkÖj"�m�Fó{uònpí�yà�m�Çu{íwx�k � y�q¸u$u��
Øâo3
¸�Vu^s�Â W nPnpx»yàó�kmíày��m�Xq<sPkm�Xq�x�u�q U ð�q{íòñ{l¿u{q R ïònHkm�{í�y�u�q<Ùtï{í�ï{�[�Võrñ��Fu{q Í ü ÃXÎÖ°�ÃH³¸µ[¨�µ�Â Ì þ Ë ý�ºª¯m¾F¬d­V¯�°V¬d­SÙrÂü ¯m­V¨�µ&¾v�>©�¨ ½P³¸­Vµ[¨ °òÙrÂL¿X­V¯d©�·{³PÂ�º�¹g¹Y×HÍ

· ¿�¬Pºªº�¨»¬d°�¹eÍg» ¸ ³�­S°�¨ªº°¿�¬Pºªº�¨»¬m°â³�° ü ¨»³�­[­[³ Ë ³¸©Xµ�Í Ê þtÚ[Û Ë Ú'þ[ÜÝÁ<þÞ¿�¯P²Xº °ßÚ�¬rº»³�­V¯d©P°â¥]¬P¯P´ Ë Ã�¯m­V¨ª©Xå~¿�¯d·�¨�ºª¨»°òÙÇ«�¬d­
ü ¯m­V¯dº�º»³¸ºFþ^¹X¹pºª¨�·�¯�°V¨ª¬P©Xµ�Í�ÎÕ¯d©�µ3à:ÍlÈD·�ÃP°�º»³PÂHÎtÍlÇ>¯d®�®:³�­�Âr³�°<ÎÐÍ ü ¬¸ú�³¸º�ºàÂr¼¸´�¨ °V³¸²H­Vµ�Â ���[�¸ó�u�u[smy��rõmq �S�>í�ôXu
i q�í a o`�[�{nXuVkm� f u�nXu{�FsPkrö{x�u j"�mlÕnpo`í�y��`õ�jD�m�¸��u��Vu{�Fó�u Â�½P¬PºàÍaÏ ½ ×Rá u[ó�íàoH�Vu Z �míòu{q�y��ÆjD�ml>npo`í�u{� U ó�y�u{�Fó�u ÍË ¹X­V¨�©Håd³�­SÜ�âh³�­Vºª¯må�Â+ÛÕ·�°V¬d¾F³�­)º�¹g¹eÍ�Í

· ¿�¬¸À¯¹gÏa» þ^­V®�¯d©X´H¬b¿X¬¶ÀbÂ Ë °V³�½P³¸©£ÎtÍ Ê ­V¨ª¾X¾�ºª³dÂCãN¯�°�¨ª©ßÀNÃ�¯�ú<¯m°VÃX³dÂH³�°(ÈD­V¨�·ÕþtÍ ¸ ­[³�ú�³�­�Í"þT´X¯m¹X°V¨�©HåÐ°[¬�Þ^³�°òú�¬d­[û
¯d©X´bÀNº�¨»³¸©P°«âh¯m­V¨�¯�°�¨»¬r©i�>µV¨ª©HåÕýS©H«�­V¯dµ�°V­V²�·�°�²H­V¯Pº ü ­[¬¸ÀX¨»³¶µ<Ád¥]³¸µVµS¬P©Xµ"¯d©X´ ü ³�­VµS¹F³¸·{°�¨ ½P³¸µ�Í QSaDaha �Tu���q��m�Fkmxj"�dlÐlÐo`��yàó�kmíày��m�XqbÉzy���
¸y�í�u[s�q{o�ö�lÐy�q�q{yà�m�gÌ Â ½�Á Í`Ä[ÁnºS¼�Î�º�¹HÂ�þ>²XåP²Xµ�°�º�¹g¹gÏHÍ

· Ê ­V¯¸Ùy¹Y¾a» Ü<¬P¾F³�­S° Ê ­V¯�ÙPÂFÎÕ¯¸½X¨ª´ßà^¬d°�ÑdÂ Ë ¯d²X­V¯m¾ÆÞ^¬då�ÂpÎÕ¯P©X¨»³¶ºª¯
Ü^²Xµ�Âp³�° Ê ³�¬d­[åd³1ÀhÙ`¾F³¸©Xûd¬XÍ Ì ¬d¾�¨�º»³t¯måP³¸©d°�µT«�¬d­
®:¬d¾�¨�º»³$·{¬r®Ð¹p²`°�¨ª©XåXÍ�Ü^¯m¹�¹p¬P­S°bÚ�³¸·�Ã�©X¨ª±`²X³ ü À Ë ÜhÚ(Ü(¹g¾mÜh×gÏ ½ Â"Î>³�¹p¯m­S°V®:³¸©P°�¬d«°Àh¬P®:¹�²H°[³¸­ Ë ·�¨ª³¸©X·�³dÂ
ÎÕ¯m­S°�®:¬P²`°�ÃäÀh¬Pº�º»³¸åd³dÂ Ì ¯¸Ù�º�¹g¹Y¾HÍ

· Æm¬r©H³¸µ(¹g¹a» þ>ºª¯P©¯Æd¬P©H³¸µ�Í Ì ¬d¾�¨�ºª³�ÀN¬P®:¹�²`°�¨�©HåÐ°V¬ Ê ¬XÍ QSaDaha jD�m�Fó�oH���Vu��Fó�ð Â�å Á ×PÄ�Á ×e¼�Î�×eæHÂ�þ^¹X­V¨�ºtº�¹g¹g¹XÍ
· à ²X®�¯m­�¹ ½ » ü ²�©H³�³�°°àw²�®�¯m­>³�° Ì Í Ë ¯�°òÙ`¯d©X¯m­V¯¸Ùr¯d©�¯d©bÍ[¿Óºª³�ÀX¨»¾pº»³Ð¯P©X´ Ë ¯d«�³ ÜT³¸µS¬Pº�²`°�¨»¬P©Æ¬d«<¿Ó¨ªºª³bÀN¬P©HÝp¨ª·{°�µ�ÍÕÎw¯d©Xµ

�N�[�¸ó{uVuVsmy��`õ�q<�S�hí�ôXu \-UXaDZ^Q�ç Õ£y���í�u{� i ÊYÊ } c u[ó{ôr��y�óVkmxFjD�m�¸��u��Vu{�Fó�u Â¶Þ^³�ú~Û>­Vºª³¸¯d©Xµ�Â¶¥-¬P²�¨ªµ[¨�¯d©X¯XÂV� Ë þßÂÆd¯d©`²X¯d­SÙ�ºS¹g¹ ½ Í
· ¥�¨ªº Ò�³�¾F³�­[å
¹g¾a» Ì ¨ªû�¯£¥�¨ªº Ò�³�¾F³�­[åXÂGÇ^³¸¨ªû`û`¨«Ç>³¸ºª¨�©bÂ Ì ¯m­[û`ûH²�à^¬gÒ�¬XÂb³�°)à ¨ª®�®:¬¯ÜT¯P¯�°�¨»ûm¯d¨ª©X³¸©bÍ�Èh©XÃ�¯d©X·�³¸´ Ë ³�­S½X¨ª·�³¸µÕ«�¬d­

ù%¬d­Vºª´HÜàù.¨�´H³"ù%³�¾t¨ª© Ì ¬P¾�¨ªºª³"ùÅþ>Þ�Èh©P½X¨»­[¬P©�®Ð³¶©d°¸ÍPÎÕ¯d©�µ �N�[�¶ó�u�u[smy��`õ�q<�S�hí�ô�u Q[aDaha ��xª�röVkmx Q ��í�u{�{�bu{í
i ÊYÊ^Ëâj"�m�¸�¸u{�Vu{�Fó�u�É��Vu5
¸y�q¸u[s

mu{��q{yà�m�gÌ Â�¥]¬P©�´H¬P©]Â�Èh©HåPº�¯d©X´]ÂXÞ>¬¸½P³¶®ß¾F³�­!º�¹g¹g¾XÍ

· ¥�¨ °�Ñ�ûd¬¶ú�¹g¼e» Ì ¨�·�ÃX¯m³¶º+ÆHÍ`¥�¨ °�Ñ�ûd¬¶úä³�° Ì ¨»­[¬P©�¥-¨»½H©PÙPÍ�ÈÓÀH¹F³�­V¨»³¶©X·�³<ù.¨»°VÃ�Ú<ÃX³°Àh¬r©X´H¬d­NÎÕ¨�µ�°V­V¨»¾p²`°V³¸´ ¸ ¯�°V·{Ã Ë ÙHµS°[³¸®£Í
ÎÕ¯d©�µ �N�[�¶ó�uVuVsmy��`õ�q��S�:í�ôXu Q[aDaDa Õ:�m�JÖ¸q�ôH�{nÖ�m� a �{nXu���y�l¿u{��íòkmx f y�q{í��{y�ö{oHíòuVs U ð�q�í�u{ltq Â]¹X¹-Í�¹^å�Î�º�¼LºmÂÇ>²X©P°�µ�½X¨ªº�º»³dÂ�þÕºª¯m¾p¯d®�¯HÂ@� Ë þßÂ�ÛÕ·{°[¬P¾p³¸­!º�¹Y¹g¼HÍ

· Þ>¯P® ÙXµ�°�¹g¾e» ÜwÍXÞÕ¯d® ÙXµ�°<³�°�ÆHÍ Üh¿NÍ Ì ¼¸Ã�¯d²`°¸Í
PM2 Á ü ¯m­V¯dº�ºª³¸º Ì ²Xº»°V¨»°�ÃH­[³¸¯d´H³¶´ Ì ¯d·{ÃX¨�©H³dÍXþ�ÀN¬P®:¹�²`°�¨�©Hå1Èh©d½X¨ª­[¬P©`Ü®:³¸©d°^«�¬d­^ÎÕ¨�µ�°V­V¨»¾�²H°V³¸´$þ^­V·�Ã�¨ °V³¸·{°V²X­[³¸µ�ÍhÎÕ¯P©Xµ(ÈTÍLÇßÍpÎt§ Ç>¬Pºªº�¯d©X´X³�­�Â Ê Í+ÜwÍ�Æm¬P²X¾p³¸­S°�ÂL¿NÍ�ÆXÍ ü ³�°V³�­Vµ�Â�³�°

ÎtÍ«Ú�­SÙXµ�°V­V¯d®£Â'¼¸´X¨»°[³¶²H­Vµ�Â �<km�[kmx�x�u�x>jD�ml>npoHíày��rõ�� U íòkmíòu5�S�S�P�òí�ô�u�� W �{í km�Fs��Tu{��qònXuVó�íày�
mu�q��*�N�[�¸ó{uVuVsmy��`õ�q�S�¿íàôXuIjD�m�¸��u{��u{�Fó�u[�<km�mjD��Â Ê } � i ÊF� �P� U uònpíòu�l¿öVu�� i ÊYÊ } ����ôXu{��í��^v>u�x õmy�o`l Â'½P¬PºàÍèºgº W sF
mkm�Fó�u�qÉy���<km�[kmx�x�u{xhj"�dl>npo`í�y��`õ ÂX¹�¹]Í+×Yåa¹aÎl×eÏ ½ Â�þ>®�µ�°V³�­V´X¯P®ÉÂL¿�³�¾X­V²X¯d­SÙ�ºS¹g¹g¾HÍLÈhºªµS³�½H¨ª³�­�Â�Þ^¬d­S°�Ã`ÜhÇ^¬Pº�ºª¯P©X´bÍ
· Þ^¬P¾�º»³)¹^åS» ¸ ­V¨ª¯P©:ÎtÍPÞ^¬d¾pº»³dÂ Ì Í Ë ¯�°�Ùr¯d©X¯m­V¯¸Ùr¯P©X¯d©bÂYÆHÍ È<ÍYÚT¨ªº»°[¬P©]ÂYÆXÍY¿Óºª¨�©X©bÂd³�°<à:Í Ü Ímù�¯dºªûd³�­�Ípþ^åP¨�º»³^þ^¹X¹�º�¨ª·�¯�°�¨ª¬P©`Ü

þ'ú<¯m­[³ÕþT´X¯m¹X°V¯�°�¨ª¬P©¿«�¬d­ Ì ¬d¾�¨�ºª¨»°òÙPÍ�ÎÕ¯P©Xµ ���[�¸ó�u�u[smy��rõmqw�S�>íàôXu i Ë�íàô W j � U ð�lÕnH��q{y�o`l3�m��Ô'nXu{�[kmí�y��`õ
U ð¶q{í�u{ltqh���{y��Fó�y npx�u�qbÉ U Ô U �bÂ i ËJÌ Â Ë ¯d¨�©P°SÜ Ì ¯Pº»¬XÂL¿�­V¯d©X·�³dÂ�ÛÕ·{°[¬P¾p³¸­!º�¹Y¹^årÍ

· Ë ¯m°òÙr¯d©�¯m­V¯�Ù`¯d©X¯d©y¹g¾a» Ì Í Ë ¯�°òÙ`¯d©X¯m­V¯¸Ùr¯d©�¯d©bÍ�¿�²�©X´X¯d®:³¸©P°�¯dº�ÀNÃ�¯dºªºª³¸©HåP³¸µh¨�© Ì ¬d¾�¨�º»³!ÀN¬P®:¹�²`°�¨�©HåXÍ�ÎÕ¯d©Xµ �N�[�¸ó{uVu[smy��`õ�q �S�>í�ôXu
} í�ô W ����oXkmx W j � U ðml>nH��q{y�o`l��m�7�N�{y��Fó�y npx�u{qß�S� f y�q{íà�{yzö{o`í�u[sIjD�ml>npo`í�y��`õ�É1�RÔ f j!Â Ê^ËJÌ Â ü Ã�¨ªº�¯d´H³¸º»Ü¹�ÃX¨�¯HÂ ü ³¸©X©�µ�ÙXº ½d¯d©X¨�¯HÂ�� Ë þßÂ Ì ¯¸Ù�º�¹g¹g¾HÍ

Ø3Ø



· Ë ³¸åP¯m­[­V¯b¼g¼a» Ì Í ÚÕÍ Ë ³�åP¯m­[­V¯�³�°¯¿NÍ<þ>©�´H­[¼dÍ þ�¿�­V¯d®:³�ú�¬d­[ûã«�¬d­$Î^ÙX©X¯d®�¨�·IþT´X¯m¹H°�¯�°�¨ª¬P©Ç¨�©äùg¨ª­[³¸º»³¶µ[µyÈh©d½X¨ª­[¬P©`Ü
®:³¸©d°�µ�Í ÎÕ¯d©Xµ ���[�¸ó�u�u[smy��rõmqã�S�@íàôXu c u[ó�ôr�F�mxª�Võdð �S��Ô^ö?é¶u[ó�í��`ÔN�{y�u���íòuVs á km�`õdoXk¸õru�qäkm�ps U ð¶q{í�u{ltqÉ c Ô°Ô á U Â �H~P~r~ Ì Â Ë ¯d¨�©P° Ì ¯Pº»¬XÂL¿�­V¯d©X·�³dÂ+ÆP²X©H³�×e¼g¼g¼HÍ

· ù.¨»­�¹g¹e» ùg¨ª­[³¸º»³¶µ[µ<ý�©P°[³¸­V©H³�°�Ú�¬H´X¯¸ÙPÍ Õ£y��Vu{x�u�q�q W nPnpx y�óVkmí�yà�m���N�[�míò�¸ó��mxI�bÕÉôry�í�up�<k{n�u{� Â�ÛÕ·{°V¬d¾F³�­!ºS¹g¹g¹HÍ
· ê ÃH¬P²¯ÏgÏa» Ë Í ê ÃX¬P²bÍ�þ�Ú�­V¯d·�³�Üò´H­V¨»½P³¸© Ë ¨ª®Ð²Xºª¯m°V¨ª¬P© Ë °�²X´`Ù£¬d«"Î^ÙX©X¯d®�¨�· ¥-¬P¯d´ ¸ ¯dºª¯P©X·�¨ª©Hå�Í Q[aDaDa*c �[km�Xq�kPó�í�yà�m�Xq�m� U �S��í�ëhkm�Vu a �rõdy��buVu���y��`õ Â�º9Í Á ¹rÄ[Ánº�æ^×Yå�Î�º�ægÍLºmÂ Ë ³�¹H°V³¸®ß¾F³�­!º�¹YÏgÏHÍ
· ê ÃH¬P²¯¹�º`» Ë Í ê ÃH¬P²bÂ(ÆHÍhù�¯P©HåXÂ3ÐtÍ ê ÃX³¸©HåXÂN³�° ü Í<Î>³¸ºª¨�µ[ºª³dÍ¤�T°V¬d¹�¨�¯©Á�þ6¥-¬P¯d´ Ë Ã�¯m­V¨ª©Xå Ë ÙHµS°[³¸®�«�¬d­£¥�¯m­[åd³dÂ

Ç^³�°V³�­[¬dåd³¸©X³�¬P²Xµ>ÎÕ¨�µ�°V­V¨»¾�²H°[³¶´�ÀN¬P®:¹�²H°[³�­ Ë ÙHµS°[³¸®�µ�ÍRÜ^¯m¹X¹F¬d­S°°Ú�³¸·�ÃX©�¨ª±`²H³1× ½ årÂ�Àh¬P®:¹�²H°[³¸­ Ë ÙXµ�°V³¸®:µ
Ü<³¶µS³¸¯m­V·�Ã£ý�©�µ�°�¨ °�²`°V³dÂLÚ�¬d­[¬r©d°V¬[�>©X¨»½P³�­Vµ[¨»°òÙPÂ�Î>³¶·{³¸®t¾F³�­!º�¹g¹LºmÍ

∞

Ü���"(ìhý�#&'yÿ �bÞv�
í2îaïað�ïgîgñ�ò�óvô~õµöL÷«ø^ù u�q�íwíày�íàoHxªkmy��Vu£s�Â o`�äsmy npxnúml¿u$u{�@y��¸���m�{l�kmí�yàî�opu£u{íwíòï�x�ïVóV�mlÐlÐoH�Xy�óVkmí�yà�m�ûÉ f>Q[Q j i ÊYÊlü�Ì¶� u{íßu�q{í kPó:�íàopu{x�x�u{l¿u{��í>sP�¶ó�íz�d�[km�XíÕkmoIq�u�y���smoÉnp�[�Wé¸u�í U Ô á QSf Ô R:ý x�Â Q[RTQ[UXW � U u�q�sP�ml�kdy��bu�q�sru:�Vu[ó�ôXu{�[ó{ôXu¿ó��m�Fó�u{�{�bu{��íTx�Â y��¸���m�{l�kmí�yàî�o�u�F�ml�kPsru^u{í]x�Â y��¸���m�{l�kmí�yàî�opuN�VïònHkd��í�y�u¶� Q x�ï�íào�smy�u^u{� nHkm�{í�yàó�oHx y�u��Nx�Â oHíày�x»y�q�kmí�yà�m��sru�í�u[ó{ôr��y�î�o�u�qTsruTsmy�q{í��{y�ö{o`í�yà�m� np�Vu{�Fkm��í'u{�ÉóV�ml>npí�ux�u�qtóV�m��í��[kmy���í�u�qtsru x�Â y��¸���m�{l�kmí�yàî�o�u �F�ml�kPsru¸�
í2îaþ�ÿ��CöLñ��Yô��bÿ<ð�îaï u�q{íFnp�[�S��u�q�q¸u{o`� ý x�Â Q � UXQ j'� \ ��y�
mu{��q{y�í�ïÕsru R u{���bu�q i u{íhu[�`u{�[ó�u^q��m�âkPó�í�yO
¸y�íòïwsru^�VuVó{ôXu{�[ó{ôXu ý x�Â Q[RTQVUHWsPkm�Xq<x�u"np�[�Wé¶u{í U Ô á Q[f Ô R ���Po`q�î�otÂ u{�[é�kd�@
¶y�u{� i ÊYÊ^Ëwq��m��í�ôXñ�l¿u>sruT�Vu[ó�ôXu{�[ó{ôXu>kÐóV�d�pó{u{�{�bïTxªkÐóV�m�Fó{uònpí�yà�m�âu{í�x�u>srï�
du{xª��nPnXu{l¿u{��ís�Â u{��
¸y��[�m���bu{l¿u{��íàqIsru�np�[��õm�[kmlÐl�kmí�yà�m��u{í�s�Â u[�rïVó�o`í�yà�m�@nH�mo`�ÏóVkdxªó�oHxªkmí�u{o`��q¿nHkm�[kmx�x�ñ{x�u�qÏu{í¿smy�q{íà�{yzö{o�ï�q��t�F�mízkmlÐl�u{��í�sPkm�Xqâx�u

óVkPsm�Vu%smo�np�[�Wé¸u{í�� W � � W sr�m�XíÉu{x�x�uÅkäï{í�ïIxªk@�Vu�qònH�m�Xq�krö{x�u¸� á u�qI�Vï�q{o`x»ízkmíàqÆx�u�q�npx o`qâq{yªõm��y �Nó�kmíày �Vqâq��m��í:x�uÅsrï�
du{xª��nPnXu{l¿u{��í
sru�x�Â u{��
¸y��[�m���bu{l¿u��Xíwsru�óV�ml>npy�xªkmí�yà�m�^� W^Z>f Ô RTa u{í>xªk�nHkm�{í�yàó�y nHkmí�yà�m�@kmo£np�[�Wé¶u{íwu�o`�[�{nXï�u{�^� R^a � W^R^a � f uònpo`y�q i ÊYÊ^Ë£q¸u�qkPó�í�yO
¸y�í�ï�qÏsruÆ�Vu[ó�ôXu{�[ó{ôXu�np�Vu{���bu{��í�u{�
ó��m�Xq{yàsrï{�[kmí�yà�m� sru{od�äï�
��mx»o`í�yà�m�Xqâl�kWé¶u{o`�Vu{qÏu��gy��¸���m�{l�kmí�yàî�o�uÅ�wx�u�qÆ�Vï�q¸u[kmoP��q�km�Xq	�Dx
s�Â o`�buÕnHkm�{íà��x�Â Q ��í�u{�{�bu{í>sru:x�Â kdo`íà�VuÕnHkd��í�� U �m���rö é¸u[ó�íày ��u{q�í>sru¿óV�m�Fó{u�
��my��ÐoH�bu�óV�doXó{ôXu:lÐy�sPsHx�u`ëNkm�Vu>nFxªkPó{ïVu�u{��í��Vu:o`�Åq{ð�q�í�ñ{l¿us�Â u[��npxª�my�ízkmí�yà�m�$ó�xªk�q�q{yàî�opuwu{í'x�u�qÕk{nPnpx y�óVkmí�yà�m�Xq"nH�moH�Tí��[kmy�í�u{�Õsru�q"np�[�rö�x�ñ{l�u�qTqzn�ï[ó�y �Nî�o�u�q ý o`�Æu{��
¸y��[�m���bu{l�u{��í'l��rö{y�x�u�É�q{ð�q�í�ñ{l¿u� �mx�ñ Z^a Ìd���Nx»orq{y�u{oH�Vq$í�ð{nXu�qÆs�Â k{nPnpx y�óVkmí�yà�m�XqÉq��m��í:uV�PkmlÐy��bï�q��Ðu{��nHkd��í�yàó�o`x yzu{�$x�u{qÉq{ð�q{íòñ{l�u�q$íà�[km�Xq�kPó�í�yà�m���bu{x qÉq{o`�$x�Â Q ��í�u{�{�bu{íÉòk{nPnFx yàó�kmíày��m� � a c]Q[U �]nF�[�Wé¸u{íTu{o`�[�{n�ïVu{� W õru{��í�y�q{l¿u��-np�[�Wé¸u{íÕj'ôHkm�[óV�mí�ÌP�

Ø9�


