TD6 MVFA: Fairness and Revisions

Exercise 1

Consider the following transition system T'S (without atomic propositions):

83

Decide which of the following fairness assumptions JF; are realizable for T'S.

L A = ({{a}}, {33}, {{e, B}})
2. Fo = ({{a, 03}, {{e, B}, {{0}))
3. Fz3= ({{a,é}, {ﬁ}}v {{a,ﬁ}}, {{6}})

Exercise 2
Let AP = {a,b}.

1. P; denotes the LT property that consists of all infinite words ¢ = AgA1 A5 -+ € (2AP)W such that there
exists n > 0 with

Vi<nA;j=0 AN  A,={a} AN Vk>n,(Ay={a} = Apy1 ={b})
Give an w-regular expression for P; and define a NBA A; such that £(A;) = P;.

2. Consider the following transition system 7T'S:



Consider the following fairness assumption F; = ({{a}}, {{8}, {9,7}, {n}}, 0). Decide whether T'S =z,
Py

Exercise 3

For each pair of the following transition systems, determine whether they are bisimilar.
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Exercise 4

Consider the following transition system. Determine the bisimulation equivalence and depict the bisimulation
quotient system.

Exercise 5

Check for each of the following formula pairs (¢;, ;) whether the CTL formula ¢; is equivalent to the LTL
formula ;. Prove the equivalence or provide a counterexample that illustrates why ¢; Z ;.

1. o =VWQaand ¥y =0 a

2. ¢y =YOVQaand =0 Qa

3. 03 =Y0(a AT a) and 3 = O(a A Oa)
4. @y =VY0a Vv VOb and 13 = O(a V b)

5. @5 = VO(a — YOb) and v5 = O(a — Ob)
6. @5 =VY(b U (a AVOD)) and g = Oa A Ob



