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change of the marking as the result of firing transition 1, we can write the following state

equation for a Petr1 net, which was originally proposed by Murata [193]:

4.2.3 Necessary Condition for Reachability in Unrestricted Nets

Suppose that a destination marking M, 1s reachable tfrom M through a firing

sequence {uj, Uy. ... Uy}, Writing the state equation (4-3) for1 =1, 2, .... d and

summing them, we obtain

d

k=1
which can be rewritten as

Alx = AM (4-5)

d
where AM =M ; - Mg and X = Euk. Here x 1s an n x 1 column vector of nonnegative

k=1

integers and 1s called the firing count vector. The ith entry of x denotes the number ot

times that transition 1 must fire to transtorm Mg to M. It 1s well known [199] that a set ot

linear algebraic equations (4-5) has a solution x over the ratnonal tield ift AM 1s orthogonal
to every solution y of 1ts transposed homogeneous system,
Ay = 0 (4-6)

Letr be the rank of A, and partition A 1n the following torm,

A1 Al

A =
Aoy Apo

(4-7)

el

where A5 1 a nonsingular square matrix of order r. A set of (m —r) linearly independent

solutions y for Eq. (4-6) can be given as the (m - r) rows ot the following (m —r) X m

matrix Bf.



