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Modellierung und Verifikation von Software Exercise 7 (Hand in until 9.1.2013)
Prof. Dr. Ir. Joost-Pieter Katoen Falak Sher, Sabrina von Styp
Exercise 1 (Regular Expressions and Realizability): (5 Points)
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Check whether the following regular expressions are realisable or not:
o oy = A"+ B* 4+ C¥,

e a,=A-(B+0C),
e as=(A-B-C),
e a,=(A-B),
e as=(A-C0),

and if so, whether they can be realized by a universally bounded, deadlock-free CFM?

Exercise 2 (Realizability of MSGs): (8 Points)
Given the following local-choice MSG G over P = {p, q, r}, where X\(v;) = M; (for i € {1,..., 9}):

v My:

[ 9 ' /\//22 M3I

G » q r P q r

(D "moe "o "o
P q r P q r P q r

G M
‘ » q r » q r

Construct a deadlock-free CFM A according to the algorithm presented in lecture 11. Determine, moreover, for
every node v € V of G the maximal non-branching path nbp(v).
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Exercise 3 (PDL):

(5 Points)

Write down the PDL formulas according to the informal descriptions:
e The total number of messages sent and received at process 1 is odd.

e There does not exist a path from process 1 to process 2.

e If process 1 receives req from process 2, then process 1 will eventually send an ack to process 2 and in
between these two events, process 1 cannot send any messages to other processes.

Exercise 4 (PDL):

(5 Points)
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Show whether the formulas:

o ®; =3((proc) *(proc) '(msg)q!p A (msg)*plq) and

o &, =VY([proc] *false A ({msg)plq V (proc)q?p))

hold for M; and the formulas

e &3 = 3({plq}; proc; proc; proc)[proc|false} and

o &, = ¢, where

hold for M>.
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