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Exercise 1 (2 points)

Provide two finite transition systems TS1 and TS2 (without terminal states, and over the same set of
atomic propositions) and a CTL formula Φ such that Traces(TS1) = Traces(TS2) and TS1 |= Φ, but
TS2 ̸|= Φ.

Exercise 2 (4 points)

Consider the following CTL-formulas

Φ1 = ∃3 ∀2 c and Φ2 = ∀(aU ∀3 c)

and the transition system outlined on the right. Decide whether
TS |= Φi for i = 1, 2 using the CTL model checking algorithm from
the lecture. Do not forget to translate to existential normal form
and compute the satisfaction sets for subformulas.

s0 {a}

s1 {a, b}

s3

{b, c}

s4

{c}

s2

{c}

Exercise 3 (4 points)

We consider again the incomparable expressiveness of CTL and LTL.

(a) Using a theorem from the lecture (lecture 18, slide 25), prove that there does not exist an equivalent
LTL-formula for the CTL-formula Φ1 = ∀3 (a ∧ ∃⃝ a).

(b) Now prove directly (i.e. without the above theorem), that there does not exist an equivalent LTL-
formula for the CTL-formula Φ2 = ∀3∃⃝ ∀3¬a.
Hint: Argument by contraposition and (similarly to exercise 1 above) think about trace inclusion vs.
CTL-equivalence!


