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Edge shift

An edge shift is the set of all biinfinite walks (on edges) in a finite graph 0 1 2 E. Jeandel, Strong Shift Equivalence and Bialgebras in traced monoidal categories,

An edge shift is the set of all biinfinite walks (on edges) in a finite graph Decidable for one-sided edge-shifts (Williams, 1973) The rewriting system on graphs is confluent. 

M =   0 2 0 0 0 1 1 0 1   N =     0 0 1 0 0 0 1 0 0 0 0 1 1 1 0 1     R =   1 1 0 0 0 0 1 0 0 0 0 1   S =     0 1 0 0 1 0 0 0 1 1 0 1     E.

Folklore

The bialgebra PROP is exactly the PROP of nonnegative integer matrices.

A commutative monoid (η : 

0 → 1, µ : 2 → 1) A cocommutative comonoid (ϵ : 1 → 0, ∆ : 1 → 2) E.

Folklore

The bialgebra PROP is exactly the PROP of nonnegative integer matrices.

A commutative monoid (η : 

0 → 1, µ : 2 → 1) A cocommutative comonoid (ϵ : 1 → 0, ∆ : 1 → 2) Bialgebra rules = = = = E.

Trace

In this prop, we can associate a scalar t(M) to each matrix M. Is it true that t(M) = t(N) iff M and N are SSE ? Let D be a category with finite limits and colimits. Suppose one has a monoid X in a D wih a morphism h. It extends to a bialgebra using the diagonal map as a comonoid.

M =   0 2 0 0 0 1 1 0 1   E.

Theorem

Let M be a n × n matrix.

The object that is the coequalizer of X Let D be a category with finite limits and colimits. Suppose one has a monoid X in a D wih a morphism h. It extends to a bialgebra using the diagonal map as a comonoid.

Theorem

Let M be a n × n matrix.

The object that is the coequalizer of X n X n id n

h n •M is an invariant for SSE.

Starting with the monoid (Z, +) in the category of abelian groups, we obtain the Bowen-Franks group (1977) 

  and Bialgebras in traced monoidal categories, arXiv:2107.10734 3/24 An edge shift is the set of all biinfinite walks (on edges) in a actactactact.actactactact . . . . . . teamteam.teamteam . . . .

  Starting with the monoid (Z[t], +) in the category of Z[t]-modules, we obtain the dimension group ofKrieger (1977) 
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E. Jeandel, Strong Shift Equivalence and Bialgebras in traced monoidal categories, arXiv:2107.E. Jeandel, Strong Shift Equivalence and Bialgebras in traced monoidal categories, arXiv:2107.10734 23/24 Where to go from here ? We have a systematic way to find invariants Investigate new bialgebras to find new invariants! E. Jeandel, Strong Shift Equivalence and Bialgebras in traced monoidal categories, arXiv:2107.10734 24/24

K[X ] has a structure of a bialgebra

Product is the product of polynomials Coproduct is defined by ∆

Strong Shift Equivalence and Bialgebras in traced monoidal categories, arXiv:2107.10734 21/24

Product is the product of polynomials Coproduct is defined by ∆(X ) = 1 ⊗ X + X ⊗ 1 Solution: Replace K[X ] by formal series in a complete semiring (like R + ∪ {+∞}).

If we take the morphism h(X ) = tX we get:

Theorem

The quantity f M (t) = 1 det(I-tM) is an invariant for SSE