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Exercise 11.1 For each of the following languages Li, give an S1S-formula φi such that Lω(φi) = Li

holds true.
(a) L1 := (abb∗)ω

(b) L2 := ((aa)+(bb)+)ω

(c) L3 := (aaa)+b(a∪ b)ω

Exercise 11.2 Transform the S1S-formula P(0) into an equivalent S1S0-formula.

Exercise 11.3 Fix theω-language L := (a+b)ω ∪ (b+a)ω. Use the proof of Proposition 5.4 to construct
a closed S1S-formula φ that satisfies Lω(φ) = L.

Exercise 11.4 A Rabin-automaton is a tupleA := (Q, Σ, I, ∆, Ω) where Q, Σ, I, and ∆ are defined as
for non-deterministic Büchi-automata, and

Ω := {(F1, G1), . . . , (Fn, Gn)}

is a finite set of pairs (Fi, Gi) such that Fi, Gi ⊆ Q.
For a word α, let pathA(α) denote the set of all paths inA labeled with α. For a path p ∈ pathA(α),

let inf(p) denote the set of all states that are visited infinitely often. The ω-language Lω(A) recognized
byA is defined as

Lω(A) := { α ∈ Σω | E

i ∈ {1, . . . , n} E

p ∈ pathA(α) : inf(p)∩ Fi 6= ∅ and inf(p)∩Gi = ∅ }.

Show that every language recognized by a Rabin-automaton is also recognized by a Büchi-automaton.
Hint. Fix somearbitrary Rabin-automatonA and construct an S1S-formulaφA defining the language
Lω(A).
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