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

Lemma 1.

Forevery Biichi automaton A there exists a semi-deterministic Blichi automaton
A" with L(A) = L(A").

Lemma 2.

For every semi-deterministic Blichi automaton A there exists a deterministic
Muller automaton A’ with L(A) = L(A’).
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Let A= (NwD,I, T,F),d=|D|,and let D be ordered by <. We construct the
DMA (8, {s/}, T, F):

e §'=2Nx{0,...,2d} > Du{.}

® 50 ({Nﬁ]} (dl,dz,... n,u,...,u))
where d; < d;,{dy,...,d,} =DnI}.

. T' {((N1, 1), 0, (N2, f2)) | N2 = pr3(T n Ny x {0} x N)
p7’3(TﬂN1 {O'}XD)
glzn|—>dzeD<:>f1:n|—>d1€D/\d1—>‘7d2

g>: insort the elements of D’ in the empty slots of g; (using <)

fo: delete every recurre

° F:{F’ES’|3i€1,...,2dS.t.
f(i) #. forall (N', f) € F'and
f(i) € Fforsome (N', f) € F'}.
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linear-time
properties

branching-time
properties

alternating-time
properties
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logics automata and games

LTL — S1S «----q---0-- » word automata
CTL - |
l CTL* — S25 «---msmmmeeee > tree automata
ATL
ATL* — SL -------mmeeee » infinite games
4
l games with
CL ------ >

incomplete information
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LTL Syntax

e Propositional logic
-- a€AP atomic proposition
- -pand g Ay negation and conjunction
e Temporal operators
- X¢ next state fulfills ¢
- Uy ¢ holds Until a y-state is reached
e Derived operators

- Fp=trueUg “some time in the future”
- Ge=-F-9¢ “from now on forever”
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LTL Semantics

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

L(p) = {0 € (ZAP)w |0 E q)},

where E is the smallest relation satisfying:

c FE a iff aco(0) (i.e,0(0)Ea)

o E oiAp, iff oF¢@andoE @,

cE -Q iff oo

o E Xo¢ iff o[l..]=0(1)a(2)a(3)...F ¢

c = ¢Ug, iff 3j>0.0[j..]F ¢, and o[i..] = ¢, forall0<i<j
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