MPRI 1-22 Basics of Verification October 11,2018

TD 5: CTL
Solutions

Exercice 1

The models satisfying the formulas are the following:
1. AGAFq: M,
2. EGEFq: My, Ma, M3
3. AFEGp: My, M,

4. AG EFq: Ml, MQ, M3

Exercice 2

1. AG(EFp) = EFp
2. EGqV(EGpAEFq) ZE(pUq).

Exercice 3

1.
E ((a1 A ag) U (bl A E(a2 U b2))) VE ((a1 A ag) U (bg A E(CLl U bl)))
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of size O(nl!).
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provides CTL* formula of size O(2").
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A((FaVvXaVX=bVF-d)A(dU-c))

=-E-((FavXaVX-bVF-d)A(dU-c)) (Ap =-E-yp)
= -E(-(FavXaVX=bVF-d)V-(dU-c)) (De Morgan)
=-E(-FaA-XaA=X=bA-F=d)V-(dU-c)) (DeMorgan)
=-E(G-aAX-aAXDAGA)V(dU=c)) (mF-o=Gpet 2~ Xp=X-p)
=-E(G-aAX=aAXbANGA)V ((dANc)U(=dAc))VGe)

(e Ud) = (e A=) U (mp A=) V G =)
“E(G-aAX=aAXbANGd)AN-E((dANc)U (=~dAc))AN-EGe
(ElpVe)=EpVEY)
—E(G(ma Ad) AX(ma AD) AN=E((dAc)U (=dNc) N—EGe
(GeANGY=G(pAY) et X AXp=X(p A1)
(aV-=dV-EX(maANbANEG(-aAd)))AN-E(dAc)U(=dANc)) N=EGec
(equ. (2))



