Modeling and Automation of Industrial Processes
MEEC / MEGE 2021/2022 - 1st Exam, 6" July 2022

-- Solutions to Selected Problems --

P2.2 [Petri net properties and supervision]

This problem focus on Discrete Event P3

Systems analysis tools studied on the 1 P2 /'Q

course, for the Petri Net graph depicted in

the figure in the right. . | | b t3 P4 t4
1

a) Discuss the boundedness and safeness of
the Petri net, resorting to a reachability
tree. Discuss the liveness of each
transition.

a) All transitions are live (L4). The Petri net is 5-Bounded, and therefore is NOT safe.

b) Discuss the conservativeness of the Petri net and provide the weight vector.
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c) Discuss liveness, boundedness and existence of states covering others, in two cases (i) after setting
the arc weight w(t1,p1)=0 and (ii) after setting w(p1,t1)=0 while keeping w(t1,p1)=1. In the next
guestions return to the case where all welghts are 1
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d) Design a supervisor based on place invariants, using generalized linear constraints, such that firing
ts cannot consume more that 3 tokens from ps. Draw the supervisor just determined on the Petri
net. Is it possible to reach a state where the marking of psis null, i.e. us = 0?
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P2.3 [Stochastic PN and Markov chains]  Consider a Petrinet C = (P, T, A, w, 1) Where
P ={pa, v}, T = {t1, t5, t3,ts} and o = [1 0]".
There are 8 arcs all with unit weight:
A= {(pat1), (t1,p8), P4, t2), (t2,04), (OB, t3), (t3,04), (P, ta), (ts, DB} .

a) Draw the Petri net. Indicate the reachable set of the Petri net.
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b) Consider now the transition probabilities P(t;) =a, P(t;) =1—a, P(t3) = and
P(ty)=1-p. Let P,=P(u=1[10]") and Py = P(u=1[01]") denote the steady state
probabilities (state holding times). Having the values ¢ = 1/4 and f = 1/2, what are the values
P, and Pg ?
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c) Assumenow Py, =2/3, P =1/3 and a = 1/8. Compute the value . If the transitions t; and t,
fire 4000 times, on average, how many times does t, fire?
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