
Automata, Games & Veri�
ationSummary #7

Final Exam:Friday, July 25, 14:00 { 16:00Today at 4:00pm in SR 014Games in Veri�
ation and SynthesisMa�el H�orz: Module Che
kingFabienne Eigner: Alternating-Time Model Che
king



LTLSyntax:� Given a set of atomi
 propositions AP.� Any atomi
 proposition p 2 AP is an LTL formula� If ';  are LTL formulars then so are{ :'; ' ^ �;{ '; ' U  Abbreviations:

' � true U ';

 ' � :(:');'W  � ('U  ) _';
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QPTLSyntax: LTL formula j ' ^ ' j :' j 9p: '

Semanti
s:�; i j= 9q:' i� there is an �0 with�0(j) \ (APr fqg) = �(j) \ (APr fqg) for all j 2 !;s.t. �0; i j= ':Theorem 1. For every B�u
hi automaton A over � = 2AP there exists aQPTL formula ' su
h that models(') = L(A).
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S1SSyntax:� �rst-order variable set V1 = fx; y; : : :g� se
ond-order variable set V2 = fX;Y; : : :g� Terms t: t ::= 0 j x j S(t)� Formulas ':' ::= t 2 X j t1 = t2 j :' j '0 _ '1 j 9x:' j 9X:'
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Examples:
X � Y :� 8z: (z 2 X ! z 2 Y );X = Y :� X � Y ^ Y � X;Su� (X) :� 8y: (y 2 X ! S(y) 2 X);x 6 y :� 8Z: (x 2 Z ^ Su� (Z))! y 2 Z;Fin(X) :� 9Y: (X � Y ^ 9z: z 62 Y ^ 8z: (z 62 Y ! S(z) 62 Y ));
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Theorem 2. Every QPTL-de�nable language is S1S-de�nable.Theorem 3. Every S1S-de�nable language is B�u
hi-re
ognizable.Hen
e: LTL ( QPTL � S1S � B�u
hi � QPTL.
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