Automata, Games & Verification

Summary #7

Final Exam:
Friday, July 25, 14:00 — 16:00

Today at 4:00pm in SR 014

Games in Verification and Synthesis

Mael Horz: Module Checking

Fabienne Eigner: Alternating- Time Model Checking




LTL
Syntax:

e Given a set of atomic propositions AP.
e Any atomic proposition p € AP is an LTL formula

o If ©,1 are LTL formulars then so are

— i, A\,
- Oy, pUY

Abbreviations:

S =true U o
O¢ = (O )
oWy = (eUY)VOe;
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QPTL

Syntax: LTL formula | o A | ¢ | dp. ¢

Semantics:

a,i = 3q.p iff  there is an o with
&/(7) N (AP~ {q}) = a(j) N (AP~ {g}) for all j € w
s.t. o', = .

_ AP

Theorem 1. For every Biichi automaton A over Y there exists a

QPTL formula ¢ such that models(p) = L(A).
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S1S

Syntax:
e first-order variable set V; = {z,y,...}
e second-order variable set V5 = {X )Y, ...}

e lerms t:
t:=0] x| 5)

e Formulas o:

pu=teX |ti=t2| = |poVep1|Izep|IXgp
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Examples:

XCY =Vz.(ze€X —2z€Y);
X=Y:= XCYAYCX:
Suff(X) = Vy. (ye X — S(y) € X);
r<y:=VZ (x e ZANSuff(Z)) —y e Z;
Fin(X):= Y. (X CYAFz. 2 Y AVz. (2¢2Y = 5(2) €Y));
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Theorem 2. Every QPTL-definable language is S15-definable.
Theorem 3. Every S15-definable language is Bliichi-recognizable.

Hence:

LTL € QPTL C S1S C Buchi € QPTL.
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