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— Solution 5 —

Exercise 1 (7 points)

Let CTL\y be the subnlogic of CTL that does not premit the until operator. Similarly, CTL*\y means
CTL* without U. Which of the following statements are correct for finite transition systems.

a) CTL\y equivalence is finer than CTL\ equivalence.
b) CTL\y equivalence is finer than divergence-sensitive stutter trace equivalence.

c) CTL\ equivalence is finer than LTL\ equivalence.

e) Stutter trace equivalence is finer than CTL\y equivalence.

f

)
)
)
d) Divergence-sensitive stutter bisimulation equivalence is finer than CTL\y equivalence.
)
) For AP-deterministic transition systems, stutter trace equivalence is finer than trace-equivalence.
)

g) For AP-deterministic transition systems, trace equivalence is finer than CTL*\y equivalence.

Solution:

Yes.

Yes.

No. As divergence-sensitive stutter bisimulation is equivalent to CTL\.
No. Transition systems T and 7" are stutter trace equivalent but not CTL\y equivalent.

)
)
c) Yes.
)
)
)

No. Transition systems 7" and 7" are AP-deterministic and stutter trace equivalent but there traces
are not equal.

g) Yes.



Exercise 2 (3 points)

Consider the transition systems Ty and T in Figure .

(a) Show that Ty = T by providing a simulation relation for (Ts, T1).

(b) Show that Ty A T9 by providing a VCTL formula ®y and a 3CTL formula ®3 such that Ty £~ v,
but Ty ): dy and T4 ): ®3, but Ty bé d5.

T22

Solution:

(a) R={(s2,81),(t2,t1), (v2,v1)} is a simulation relation.

(b) @3:30((&/\30&). T ’:q)g, but T5 %(I)g.
(I)VZVO(G\/VO@) T |:(I>V7 but T} l#q)v



