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Exercise 1: Safety properties
Let TS and TS’ be transition systems with terminal states. Prove or refute the equivalence

of the following statements.
(a) Traces(TS) = Traces(TS")
(b) TS |= Psape it TS' |= Pyyfe

Exercise 2: Fairness
Consider the following transition system:

Under which fairness assumptions F; does the system satisfy the property “eventually
a”? Justify your answer.

o 71=({{1}}0,0)

o Fy= ({{Oé}, {7}}70)7@)

o F3= ({{0‘77}}76)7 Q))

o Fy= (@,{{ﬁ}},@)

o F5 = (97{{a}7{6}}a®)

o Fo=(0,{{a}, {5}, {n}},0)
o F7=(0,0,{{a}, {8}, {n}})
o Fs=(0,{{a}. {53} {{n}})

Exercise 3: Fairness entailments
Let TS be a transition system and P a liveness property (over AP).

Fo=(0,0,0)
Fur = (0,0, {{a, 5}}) Fuz = (0,0,{{a},{8}})
Fa = (0,{{a, 5}},0) Foo = (0, {{a},{8}},0)
Fur = ({{a, 5}},0,0) Fuz = ({{o},{5}},0,0)

Prove or refute the following entailments:
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Exercise 4: Model checking regular safety properties

Let AP = {z =2, crity} and ¥ = 247 Let Py, be the safety property “process 1 never
enters its critical section from a state where z = 2”. Here entering the critical section
means a transition from a state where crit; does not hold to a state where crit; holds.

(a) Construct a NFA for the minimal bad prefixes of Pj.

(b) Apply the algorithm of the lecture to check whether T'Spe; = Psofe (TSper denotes
Petersen’s banking system). If the property does not hold give the counterexample
that is returned by the algorithm.

Exercise 5: w-regular expressions

(a) Let X = {send, ack, idle}. Give w-regular expressions for the following properties:

(i) There is no ack before the first send.
(ii) From some point on there is only idle.
(iii) There is a send, which is eventually followed by an ack.
(iv) There are only finitely many sends.
(v) There are infinitely many ack.
(vi) Every send is eventually followed by an ack. Hint: combine some of the pre-
vious properties.

(b) Let E, Ey, Es, F, Fy, Fy be regular expressions with ¢ ¢ L(F)UL(F;)UL(F,). Prove
or disprove the following equivalences for w-regular expressions:

(i) (El + Ep).F¥ = E|.FY + By F¥
(i) E.(F\ + F>)* = E.F® + E.Fy
(i) E.(F.F*)“ = E.F¥
(iv) (E*.F)* = E*.F¥



