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Theorem 4.1 It M d is reachable from M() 1n a Petri net (N, MO), then BfAM = (),

where AM =M ; — M, and B 1s given by (4-8).

The contrapositive of Theorem 4.1 provides the following sufficient condition for

nonreachability.
Corollary 4.1 In a Petr1 net (N, M), a marking M j 1s not reachable from

MO (# M d) if their difference is a linear combination ot the row vectors of Bf, that 1s,

AM = B, 7 (4-10)

where z 1s a nonzero UL x 1 column vector.
Proof: If (4-10) holds, then B;AM = BfB?z = (), since z # 0 and BfBE 1ISap XU

nonsingular matrix (because the rank of Brispt=m—r). Theretore, by Theorem 4.1, M 4

1S not reachable from MO"

Example 4.4 For the Petri net shown in Fig. 4.5, the state equation (4-3) 1s

illustrated below. where the transition t5 fires to result in the marking M; = (3 0 0 2 )T

from MO= (2 0 1 O)T:
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Using the mawrix B¢ found in Exercise 4.3, 1t 1s easy to verify Theorem 4.1, 1.e.,

B:AM =0 holds for AM = M; =My = (1 0 -1 2)":
— 1 iy
1 0 2 1/2 7] 0 0
[0 1 -1 ~-1/2] -1 :[0]
2 .

To verify Corollary 4.1, consider the marking My = (3 1 2 0)T . This marking 1s not

reachable. since it can be expressed as M 4y = Mg + Brfrz,. where z = (1 1)T # (.



