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Exercise 11.1 For each of the following languages L;, give an S1S-formula ¢; such that L, (¢;) = L;
holds true.

(a) Ll = (ﬂbb*)w
(b) Ly = ((aa)* (bb) ")
(©) L3 := (aaa)*tb(aUb)¥

Exercise 11.2 Transform the S1S-formula P(0) into an equivalent S1Sy-formula.

Exercise 11.3 Fix the w-language L := (a™b)“ U (b*a)%. Use the proof of Proposition 5.4 to construct
a closed S1S-formula ¢ that satisfies L, (¢) = L.

Exercise 11.4 A Rabin-automaton is a tuple A :== (Q, X, I, A, Q) where Q, %, I, and A are defined as
for non-deterministic Blchi-automata, and

QO :={(F,G),...,(F.,Gn)}

is a finite set of pairs (F;, G;) such that F;, G; C Q.
For a word , let path 4 («) denote the set of all paths in A labeled with «. For a path p € path 4(«),

let inf(p) denote the set of all states that are visited infinitely often. The w-language L, (.A) recognized
by A is defined as

Ly(A)={aecX|Fie{l,...,n}Ap € pathy(a): inf(p) NF #Dandinf(p) NG =D}.
Show that every language recognized by a Rabin-automaton is also recognized by a Buchi-automaton.
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