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Model Checking — Exercise sheet 2

Exercise 2.1

Let ¢ = GFp — FG(¢V r) and v = (r U Xp) U (¢ A =-XXs) be LTL formulas over the
atomic propositions AP = {p, q,r,s}. Say whether the following sequences satisfy ¢ and
1. Justify your answers.

) 0 () {r}0{p.q,s}*

b) {p,q,r,5}* (&) {r}0({p, a}{r. s})”

) {p}* () {r}0{pHa,r}({p, s}0)*

d) {q}* (1) {r}0{pHp.q,r}({s}0)*

(e) {p.q}* () {g 7}0{p, a}0{r, s}*

Exercise 2.2

Let AP = {s,r, g} be actions of a process: sending a message, receiving a message, and

giving a result, respectively. Specify the following properties in LTL, and give example
sequences that satisfy and violate the formulas.



Exercise 2.3

Let AP = {p,q}. An LTL formula is a tautology if it is satisfied by all sequences over
24P Which of the following LTL formulas are tautologies? Justify each answer with a
counterexample or a proof.

(a) Gp — Fp (d) -Fp — F-Fp
(b) G(p — q) = (Gp — Gq) (e) =(p U q) «» (—p U —q)
(¢) FGpV FG—p (f) (Gp=Fq) < (pU (pVq)



