Lehrstuhl für Automatentheorie Institut für Theoretische Informatik, TU Dresden Prof. Dr. F. Baader

Nthnitzer Str. 46, 01187 Dresden Tel.: 0351/463–38237 Tel.: 0351/463–39171

9. Exercises for the Course

”Automata and Logic“

Exercise 38:

Consider the Ehrenfeucht-Fraïssé games on the words

(a) ab and ba and determine the k ∈ {1, 2, 3} such that Player I has a winning strategy in k moves. (b) aaabaaa and aabaaa and determine the k ∈ {2, 3, 4} such that Player I has a winning strategy in k moves.

Exercise 39:

Consider Ehrenfeucht-Fraïssé games on words a^i and a^j with i < j.

(a) Describe an optimal strategy for Player I, i.e. a strategy such that Player I wins with a minimal number of moves.

(b) Prove that Player I has a winning strategy on a^i and a^j (with i < j) in m moves if i < 2^m − 1.

Exercise 40:

Let Σ := {a, b} and L ⊆ Σ^∗ be defined by the regular expression (a^∗bb^∗)^∗. Show that lim L = {α ∈ Σ^ω | if α(i, i) = a, then there is a j > i with α(j, j) = b}.

Exercise 41:

Give Büchi-automata that recognize the following ω–regular languages over the alphabet Σ := {a, b, c}:

(a) {α ∈ Σ^ω | ∃i ∈ IN : α(i, i + 2) = abc} (b) {α ∈ Σ^ω | {i ∈ IN | α(i, i + 2) = abc} is infinite} (c) (a^+b^+c^+)^ω