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Problem 1: Functional Equivalence 10 Points

Let G = (X,E) be an arbitrary undirected graph. Show that there exists a family L of
boolean local transition functions with interdependence structure E such that

‖{ FL[π] | π ∈ SX }‖ = ‖Acyc(G)‖,

i.e., the number of different phase spaces of the local state dynamics (L, π) for permutations
π is exactly the number of acyclic orientations of G.

Problem 2: Chromatic Polynomial 10 Points

(a) Determine the chromatic polynomial PPathn(x) of paths Pathn withs n vertices.

(b) Determine the chromatic polynomial PCircn(x) of circuits Circn with n vertices.

Hint: Use induction.

Problem 3: Chromatic Polynomial 10 Points

Show that the chromatic polynomial PG(x) of an undirected graph G having n vertices and
m edges is a polynomial of degree n such that the coefficient of xn is 1 and the coefficient of
xn−1 is −m.

Hint: Use induction.


