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Determinization

Theorem 1. [McNaughton’s Theorem (1966)] Every Büchi recognizable

language is recognizable by a deterministic Muller automaton.

Definition 1. ABüchi automaton (S , I, T , F) is semi-deterministic if S = N ⊎D
isapartitionofS,F ⊆ D, pr3(T∩(D×Σ×S)) ⊆ D,and(D, {d}, T∩(D×Σ×D), F)
is deterministic for every d ∈ D.
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Lemma 1.

For every Büchi automatonA there exists a semi-deterministic Büchi automaton

A′withL(A) = L(A′).
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GivenA = (S , I, T , F), we constructA′ = (S′, I′, T ′, F ′):

● S′ = S ⊎ (2S × 2S);

● I′ = I;

● T ′ = T ∪ {(s, σ , ({s′},∅)) ∣ (s, σ , s′) ∈ T}

∪{((L1, L2), σ , (L′1, L
′
2)) ∣ L1 ≠ L2

L′1 = pr3(T ∩ L1 × {σ} × S),

L′2 = pr3(T ∩ L1 × {σ} × F) ∪ pr3(T ∩ L2 × {σ} × S)}

∪{((L, L), σ , (L′1, L
′
2)) ∣ L

′
1 = pr3(T ∩ L × {σ} × S),

L′2 = pr3(T ∩ L × {σ} × F)}

● F ′ = {(L, L) ∣ L ≠ ∅)}
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