T-79.149 Discrete Structures (Autumn 2003)

The deadline of Problems 1-4 below is on November 6, 2003, at 17:00. See
the previous set of exercise problems for the definition of pseudoneighbour au-
tomata.

Definition used by Problem 1:
Let N denote the set of nonnegative integer numbers. For any i € N, let
Nei={jeN|j<i}. Let D={(i,j)| (1 € N)A(j € Ncit1)}. A configura-
tion w of a pseudoneighbour automaton H is constantly producible if and only
if there exists a function v from D to the set of configurations of H such that
Vie N : (v(i,i) = w) A

(Vj € Ng; : v(i,7) is a predecessor configuration of v(i,j + 1)).

Problems

1. Let H = (m, k, B, f, g) be the pseudoneighbour automaton such that
m = ]., k= 2, B = {0, ].}, \7’(b1,b2) € B? . f(bl,bQ) = b1b2, and
V{i,jy € Z x{1,2} : g(i,j) =i+ j. Express the set of constantly pro-
ducible configurations of H as explicitly as possible. (Make sure that the
expression expresses all such configurations and only them.) (6 p)

2. Solve Problem 7 in Garzon’s Section 8.7 by assuming that both of the fol-
lowing hold: (i) Equation (4) in Section 2.3 of [1] is equivalent to Garzon’s
definition of entropy. (ii) In the formulation of Problem 7, “the inequality
in Problem 6” refers to the inequality on the last line of Problem 6. (6 p)

3. Using the technique presented in Section 3.1 of [1], compute the entropy
for some 1-dimensional linear cellular automaton such that the modulus
and the number of nonzero coefficients are of the same magnitude (but
not the same) as in Example 2 there. (6 p)

4. Using the technique presented in Section 3.2 of [1], compute the entropy
for some 1-dimensional positively expansive cellular automaton such that
the number of distinct cycles of the fp-graph and the sum of the lengths of
those cycles are of the same magnitude (but not the same) as in Example
3 there. (6 p)
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