MPRI 1-22 Basics of Verification December 6, 2018

Homework 10

To hand in on December 13th at the beginning of the exercise session, or by
mail (before 14:00) at marie.fortin@lsv.fr.

Answers can be written in french or in english.

Exercise 1. Let A/ be the following Petri net:
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1. Draw the reachability graph of N. A marking m will be denoted by the tuple
(m(p1), m(p2), m(p3), m(pa)), for instance the initial marking is (1,0,0, 1).

2. Is N 1-safe ? 2-safe ? 3-safe ?

Exercise 2. We say that a Petri net N' = (P, T, F,W,mg) is acyclic if the directed
graph Gy = (PUT, F) does not contain any cycle. Let A denote the class of Petri nets
that are 1-safe and acyclic.

1. Let N = (P, T, F,W,mg) be a Petri net.

(a) Show that if m 2N mi 2 ! in N and t1°* N *ty = @, then there exists a

. t t
marking me such that m = mo = m/.

(b) Let my By oy 2 Iy my+1 be an execution in AV for some k > 1. Assume
that for all 1 < ¢ < k, there exists a nonempty path from ¢; to ¢; in the graph

Gy, and that there is no nonempty path from ¢; to fg in Gr. Show that
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there exists an execution m; — my —> Mg —> -+ —— My, = Mpy1.
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2. Let N = (P, T, F,W,mg) be a l-safe, acyclic Petri net. We assume that for all
teT,*t+Jort*+#0.

(a) Show that there is no reachable marking m from which some transition ¢ can
fire twice, i.e. that there are no t, m, m’, m” such that m is reachable from mg
and m 5 m’ 5 m/.

(b) Show that for all executions mq By omy B oo I my, in NV, we have #t

for all ¢ # j.

3. Show that the reachability problem for the class A is in NP.



