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Abstraest. The paper deals with generalized Petri net as fle-
xibile formal means for analysis discrete systems. On the
basis of generalized Petri net we are able to define any de-
terministic and non-deterministic (discrete stochastic and

fuzszy) Petri nets.
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Deterministic Petri nets 11,2,3,4] and non-determinis-
tie [5,6,7,8,9,101 Petri nets are formal graph means for
property deseription and analysis of discrete systems. They
can be generalized and represented by one Petri net.

Generelized Petri net (GPN) is a bichromatic oriented
graph defined as a S5S-tuple [91:

GPN =<P, T, X, Y, 2> (1)
where :- P is a finite set of vertices called placés, repre-
sented by circles , P = {p,, Py, ... , Py}

- T is a finite set of vertices called transitions,
represented by lines, T = {t1, toy .o 5 to}y
PAT = @,

- Xis an ordered n-tuple that defines the qualities
of k places P,

- Yis an ordered n-tuple that defines the gqualities



An

of r transitions T,

Z is an ordered n-tuple that defines the gqualities
of edges which are given by forward and backward in-
cidence funotions ([1,2,3,4].

ordered n-tuple that defines the qualities of k pla-

ces P can be defined as follows [9}:

where: -

An

sitions

where:-

X =<6@€, IC, nﬁc, uP > (2
C is a finite set of used colors (types of tokens)
€ ={cq,05, ... ,op},
IC: PxT-NxC, (W= g,1, ... ), (IG((n,c)m,i,j)),
where m¢ <1,h> ,1€ <1,k>, je& <1,r>, is the for-
ward incidence function. It states for each edges m
ordered 2-tuple (n,c), from place p; € P to transi-
tion tjs T, where nelN,c €& C. Through edge from pla-
ce p;eP to transition tje.f n, tokens of color
¢,» can pass,
MgC: P—-NxC is an initial marking, (HﬂC((n,c)m’i)),
where me <1,h>, ie <1,k>. It states for each
place p; € P, 1€<1,k> m ordered 2-tuples (n,c),
n€el, ceC, which represent, how many tokens of the
glven color occur in place Py € P,
UP = {up1,up2, cee ,upk} is a finite set of quali-
ties of tokens in the places p; ¢ P, which can be de-
terministic, stochastic or fuszy.
ordered n-tuple that define the qualities of r tran-
T can be defined as follows [9]:

Y =<QC, €, PR, UT> (3
QC: TxP—+ExC, (QC((n,c)m’i’J)), where mé€ <1,h>,
le <1,k>, je& <1,r> is a backward incidence fun-
ction. It states for each edge m ordered 2-tuple

(n,e¢) from transition ‘l:je T to place pier, where



né€l, ceC. Through edge from transition tjel‘ to
place Py € P n, tokens of color c,» can pass,

-c={T, T,, ... , T_.} is finite set of times of
firings of r transitions 7T,

- PR = {pr1,pr2, cee prr} is a finite set of pre-
dicates, which are assigned to transitions tje T,

-~ UT = {ut,,ut,, ... ,utr}i- finite set of qualities
of transitions tje,T, which can be that determinis-
tic, stochastic or fuszszy.

The finite set of qualities of edges, which is given by
forward and backward incidence function, can be defined as
follows (9]:

Z2=<I, B, L> (4)
where:- I={1,,1,, ... ,i.4}l1is a finite set of inhibit edges,

- ls{e1,32, .+- s8g0}is a finite set of empty edges,

- L={1,,1,, ... ,183}13 a finite set of logical edges.

Further it holds:

INE = INL = ENL = @ (5)
where each edge is a member only of one set from sets
I or B or L.

The place pie,P,ia an input place of transition 'tie T,
if in IC(pi,tJ) there exists h ordered 2-tuples (nm,cm),
where m€<1,h>, In, for which n21 holds. Then p,¢ Il(tj),
where Il(tj) is set of input places of transition tje.T.

The place pieP is an output place of transition 1:3 e?,
if in QC(tj,pi) there exists h ordered 2-tuples (nm,cm),
where m€<1,h>, 3 n, for which n®1 holds. Then piemﬂ'(tj),
where m(tj) is set of output places of transition tje'l‘.

Each edge is described by an ordered 2-tuple (pi’tj)
(input edges), or (tj,pi) (output edges). The set of out-
put edges of transition tJeIll(tj) are those edges (pi’tj)’



for whioch pie,Il(tj) holds.

The transition tje T is enabled from marking HaCKpi)
(aeN, 1€<¢1,k>), 1if for each pe Il(td), me<i,h>,
ie<1,k> holds:

3
FIRE(ti)w(ﬂgrfIREb(tJ)) AND ((p,t,)eINH(t,)) AND((p,t,)EL))

3
OR(not( J[ PIRE,(t,)) AND ((p,t;)eTNN(t,)) AND((p,ty)eI)) (6)
b=1
FIREz(tJ) = (expired time for firing of transition
td)),
FIRE3(t3) = prJ).

Firing a transition tje Y is defined by the transforma-
tion marking HaC into a new marking Ma+1C, when holds
FIRE(tj) = TRUE, for each 1&<1,k>, mé1,hd>
Moy CC((n,0)p o) = MC((n,0)p 4) + QC((n,0)p 4 4) -
- IC((n,c)m’i,j) n

Generelized Petri net is called a deterministic Petri
net, if UP=1 AUT=1 and non-deterministic Petri nets, if UP
and UT are finite sets of probability, or values of mem-

bership function.
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