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

language is recognizable by a deterministic Muller automaton.

Lemma 1.

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

A′withL(A) = L(A′).

Lemma 2.

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

Muller automatonA′withL(A) = L(A′).
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LetA = (N ⊎D, I, T , F), d = ∣D∣, and let D be ordered by <. We construct the

DMA (S′, {s′0}, T ′,F):
● S′ = 2N × {0, . . . , 2d}→ D ∪ { }

● s′0 = ({N ∩ I}, (d1, d2, . . . , dn, , . . . , )),
where di < di+1, {d1, . . . , dn} = D ∩ I}.

● T ′ = {((N1, f1), σ , (N2, f2)) ∣ N2 = pr3(T ∩ N1 × {σ} × N)
D′ = pr3(T ∩ N1 × {σ} × D)
g1 ∶ n ↦ d2 ∈ D⇔ f1 ∶ n ↦ d1 ∈ D ∧ d1 →σ d2

g2: insort the elements of D′ in the empty slots of g1 (using <)
f2: delete every recurre

● F = {F ′ ⊆ S′ ∣ ∃i ∈ 1, . . . , 2d s.t.

f (i) ≠ for all (N ′, f ) ∈ F ′ and
f (i) ∈ F for some (N ′, f ) ∈ F ′}.
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LTL Syntax

● Propositional logic

-- a ∈ AP atomic proposition

-- ¬φ and φ ∧ ψ negation and conjunction

● Temporal operators

-- Xφ next state fulfills φ
-- φUψ φ holds Until a ψ-state is reached

● Derived operators

-- F φ ≡ trueUφ ‘‘some time in the future’’

-- G φ ≡ ¬F¬φ ‘‘from now on forever’’
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LTL Semantics

An LTL formula φ over AP defines the linear-time property

L(φ) = {σ ∈ (2AP)ω ∣ σ ⊧ φ},

where ⊧ is the smallest relation satisfying:

σ ⊧ a iff a ∈ σ(0) (i.e., σ(0) ⊧ a)
σ ⊧ φ1 ∧ φ2 iff σ ⊧ φ1 and σ ⊧ φ2

σ ⊧ ¬φ iff σ /⊧ φ
σ ⊧ Xφ iff σ[1..] = σ(1)σ(2)σ(3) . . . ⊧ φ

σ ⊧ φ1Uφ2 iff ∃ j ≥ 0. σ[ j..] ⊧ φ2 and σ[i ..] ⊧ φ1 for all 0 ≤ i < j
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