Automata, Games & Verification

Summary #5

No seminar today. =(
Synthesis of asynchronous systems postponed to July 3, 2008.




Determinization

Theorem 1. [McNaughton’s Theorem (1966)] Every Blichi recognizable
language is recognizable by a deterministic Muller automaton.

Definition 1. A Bichi automaton (S, 1,T, F') is called semi-deterministic
ifS=NwD is apartitionof S, F C D and (D, {d}, T, F) is deterministic
forevery d € D.

Lemma 1.

For every Buchi automaton A there exists a semi-deterministic Blchi
automaton A" with L(A) = L(A').

Lemma 2.

For every semi-deterministic Buchi automaton A there exists a
deterministic Muller automaton A" with L(A) = L(A").
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From SDBA A= (NwD,I,T,F)to DMA (S, {s,},T', F)

o ' =2Nx{0,...,2d} - DU{_}, where d = |D|;

o s, ={NNI}, (di,doy. . dnyoy..oyn)),
where d; < d;y1,{d1,...,dn} = DNI;

o T = {((Nl,fl),O', (NQ, fg)) ’ N2 = pTg(T M Nl X {O'} X N),
D' =pr3(I'N Ny x {o} x D),
go:n—doeD&s fi:n—de€DANd —° ds,
go: insort the elements of D’ in the empty slots of ¢g; (using <),
f2: delete every recurrance (leaving an empty slot) };

o F={F"CS'|Jdiel,...,2ds.t.
f(i) # o forall (N, f) € F" and
f(i) € F for some (N', f) € F'}.
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