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Exercise 1 (3 points)

Consider the transition system TS on the right
(where atomic propositions are omitted). Decide
which of the following fairness assumptions Fi are
realizable for TS. Justify your answers!

a) F1 = ({{α}} , {{δ}} , {{α, β}})

b) F2 = ({{α, δ}} , {{α, β}} , {{δ}})

c) F3 = ({{α, δ}, {β}} , {{α, β}} , {{δ}})
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Exercise 2 (3 points)

Consider the following transition system TS
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TS :

and the regular safety property

Psafe =
“always if a is valid and b ∧ ¬c was valid somewhere before,
then neither a nor b holds thereafter at least until c holds”

As an example, it holds:

{b}∅{a, b}{a, b, c} ∈ pref(Psafe)

{a, b}{a, b}∅{b, c} ∈ pref(Psafe)

{b}{a, c}{a}{a, b, c} ∈ BadPref(Psafe)

{b}{a, c}{a, c}{a} ∈ BadPref(Psafe)

Questions:

a) Define an NFA A such that L(A) = MinBadPref(Psafe).

b) Decide whether TS |= Psafe using the TS ⊗A construction.
Provide a counterexample if TS 6|= Psafe.



Exercise 3 (4 points)

Prove or disprove the following equivalences for ω-regular expressions:

a) (E1 + E2).F
ω ≡ E1.F

ω + E2.F
ω

b) E.(F1 + F2)
ω ≡ E.Fω

1
+ E.Fω

2

c) E.(F.F ∗)ω ≡ E.Fω

d) (E∗.F )ω ≡ E∗.Fω

Here, E,E1, E2, F, F1, F2 denote regular expressions with ε 6∈ L(F ) ∪ L(F1) ∪ L(F2).

Note: Two ω-regular expressions G1 and G2 are equivalent, denoted G1 ≡ G2, if Lω(G1) = Lω(G2)


