Software Validation and Verification 10/12/2025 Exam

Notice: 32 points is the maximum (4 exercises are sufficient)
Recall: Write your name on every paper sheet

Exercise 1 [8 points]

Characterize each of the following properties as invariance, safety, liveness property, or none of these:

Ey := Word(Oa AO(a — Oa))

Ey := Word((aUb) Ad(a — O—b))
Es:={0=ApA1A2A3---| some k > 0 exists such that, for all ¢ > 0, it holds that A;x; = {a}}
Exercise 2 [8 points]

For each of the following pairs of LTL formulas ¢ — v discuss wether ¢ subsumes v and vice-versa:
1. aUOb — Ob
2. 0aUb— bV (Qa A Ob)
3. 0aUb—bVO((anQOb) V (bAOa))

Exercise 3 [8 points]

Given a transition system 7 and a CTL fairness assumption fair, discuss the validity of the following
statements:

1. If afq labels every node in 7T, then, for every state s in 7 and CTL formula ®, it holds that

s Ffair @ if and only if s = .
2. If for every state s in 7 and CTL formula ®, it holds that
s Ffair ® if and only if s = @,
then af,;,» must label every node in 7.

Exercise 4 [8 points]

Let ¢ = (aUb) U(=a) be an LTL formula over AP = {a,b}.
1. Compute all elementary sets with respect to ¢;

2. Construct the GNBA G such that £,(G) = Word(¢) returned by the algorithm from the lecture.

Exercise 5 [8 points]
Consider the following transition system, the
CTL formula ® and the fairness assumption fair. {d} {d,a} 0

® = 3((VO-d) U(VOVT-b)) %0 o1 2 %2

fair = OO0 (a A 3Ob) — OOb

o 2T ()

Compute Sat fq; () with the algorithm from the {b} {a} {b} {a}
lecture.




