f, ‘ RWTH Lehrstuhl fiir Informatik 2 Advanced Model Checking WS 16/17
= Software Modeling and Verification Exercise Sheet 6 (due 07.12.2016)

Prof. Dr. Ir. Joost-Pieter Katoen Tim Quatmann, Matthias Volk

Exercise 1 (Independent actions): (2 points)

Consider the following transition system TS with action set Act = {a, 8,7, 9, 7} in which all states are equally
labeled. Determine for each pair of unequal actions whether they are independent.

Hint for Exercise 2 and 3: Action a € Act is dependent from ample(s) C Act iff o ¢ ample(s) A 3B €
ample(s): a and B are dependent.

Exercise 2 (Ample set conditions): (3+1+1 points)

Consider the transition system TS depicted below.
Further, assume the following ample sets.

(i) ample(s1) = {B}
(i) ample(sy) = {a}
(iii) ample(ss) = {a, v}
(iv) ample(ss) = {a, 3.6}
and ample(s;) = Act(s;) for all other states.
(a) For each of the given ample sets, indicate whether it satisfies conditions (A1) to (A3). Justify your answer.
(b) Check if condition (A4) is satisfied for the given ample sets. Justify your answer.

(c) In case some of the conditions (A1) to (A4) do not hold, provide a minimal extension of the ample sets to
fix the issue. Justify your changes.
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Exercise 3 (Dependency condition): (3 points)

Let TS, = (S;, Act;, =, i, AP L)), i € {1,..., n} be finite action-deterministic transition systems such that
ActinActjNActy =0 for 1 < i < j < k < n. We consider the parallel composition with synchronization over
common actions, i.e. the transition system

TS=TS. || TSo | ...| TSn.

For each state s = (s1, ..., s,) of TS, let Act;(s) = Act; N Act(s) be the set of actions of T'S; that are enabled
ins.

Show that the dependency Condition (A2) holds if for each state s = (sq, ..., sp) of TS the following conditions
(i) and (ii) hold:

(i) If ample(s) # Act(s), then ample(s) = Acti(s) for some / € {1,...n}.
(ii) If ample(s) = Acti(s) # Act(s) for some i € {1,...n}, then
(a) ample(s) N ( U Actj) =0, and
1<<n
J#
(b) Acti(s) = Act(s))



