
TD 2 “Introduction à la vérification”

Question 1 Exprimez les propriétés suivantes en CTL, avec AP = {r, a, b}.

1. Chaque requête r sera satisfaite (par a) un jour.

2. a doit être toujours satisfaite, sauf si b est vrai juste avant.

3. Dans chaque execution il doit y avoir 2 états (pas necessairement consécutifs) où a est
vrai.

Question 2 1. Transformez la formule CTL suivante en forme normale existentielle :

� = AG A (a U b)

2. Utilisez l’algorithme de model-checking CTL pour déterminer si le système de transi-
tions ci-dessous satisfait �.
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L(1) = ;, L(2) = L(3) = L(5) = {a}, L(6) = L(8) = {b}, L(7) = {c}, L(4) = {b, c}.

Question 3 Proposez pour chaque ST ci-dessous une formule CTL qui l’identifie : la formule
doit être satisfaite par ce ST, et par aucun autre ST dans la figure. Les états en noir sont
ceux qui satisfont l’unique proposition atomique a.
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Problem Set F

Remark: To adjust your workload during the project phase, the problem sets are only half as large as usual. Hence,
you may achieve up to 12 points. This will be the case until winter break. If you are interested in additional
exercises, feel free to work through the additional tutorial problem sets, have a look at the exercise sections in the
book “Principles of Model Checking” by Baier and Katoen, or discuss the topics in the forum.

Problem F1 (3 Points)
Express the following properties over AP = {req, a, b} in CTL.

(a) every request req is answered by a at some point.
(b) a must hold in every state, unless b did hold in any previous state
(c) every path must eventually pass two states where a holds (which may or may not be consecutive)

Problem F2 (4 Points)
For each of the following transition systems, give a CTL formula over {a} that uniquely identifies it: It must be
satisfied by this system, but not by any other system from this exercise. The atomic proposition a is fulfilled by
all black states.

(a) (b) (c) (d) (e)

Problem F3 (5 Points)
Transform the following formula into existential normal
form:

� := A GA (a U b)

Use one of the algorithms from the lecture to compute
Sat(�) for the transition system depicted on the right.
You only need to write down the satisfaction sets.
Does � hold on the given transition system?
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