Bernd Finkbeiner Problem Set 12
Rudiger Ehlers Summer term 2011
Andrey Kupriyanov Due: July 14, 2011

Automata, Games, and Verification

1. CTL ™ (tutorial A: group GO09, tutorial B: group G04)

Consider the following fragment, called CTL, of CTL*, which extends CTL by allowing Boolean
operators in path formulas:

o State formulas':
fu=AP|~f|fVvg|Ap| Ep

e Path formulasy:
pu= ol eVY |GFIFf|fUg| Xf

(Note: CTL* extends CTL by allowing to use state formulgsas one more alternative in the defini-
tion of path formulasp.)

a) Provide, if they exist, equivalent CTL and LTL formulas foe CTL" formulasA(F a A G b)
andA(X a A —(aU (GH))).
b) Compare the expressive power of CTwith the expressive power of CTL and LTL.

2. Modal p-calculus (tutorial A: group G11, tutorial B: group G10)
Let M = (S, R, L) be a Kripke structure, ande S - some state in it.

a) Give au-calculus formulap such that the following holds: € ||¢|| 4 iff all paths in M starting
in s are finite.

b) Let be an arbitraryu-calculus formula. Give a-calculus formulap with the following
property: s € ||¢||sm iff there exists a pathr starting ins such that on this path the formula
holds true infinitely often, that is, the st € w | (i) € ||¢|| a1} IS infinite.

3. CTL and S2S((tutorial A: group G13, tutorial B: group G12)

Describe a (recursive) procedure that translates a CTLlarghover some set of atomic propositions
AP into an S2S formula usingAP as the set of unbounded second-order quantifiers such tad
1 hold on the same set af‘P-labelled trees.



