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Abstract.: This paper presents parallel algorithm of decision-
-making processes in discrete systems on the basis of neural
fuzzy Petri nets (NFPN).

1. Introduction

The analysis of decision-making processes in discrete
systems vith ambiguity can be realized by neural nets, which
are represented by NFPN [1,2,3]. Neural fuzzy Petri nets rep-
resent a special kind of neural nets, in which transitions
tJET are neurons and places pi1€EP are conditions of realiza-
tion of neurons. To every place pi€P NFPN value of membership
function is assigned. The analysis of decision-making pro-
cesses in discrete systems on the basis of NFPN is based on
the propositional fuzzy logic.

Parallel algoritham of realization NFPN (written in para-
lle!l programming language OCCAM2 [4]) represents a possibili-

Ly of technical realization of an analyzer on the basis of

transputers.

2. Neural Fuzzy Peiri Nets

For the analysis of decision-making processes in discrete
systeas vwith ambiguity NFPN can be applied. The properties of
NFPN are described in [1,2,31.

The decision-making discrete systen with ambiguity is
described by a set of k conditions C(1),C(2), ... , C(k) on
the basis of which its rules can be constructed [1]. Condi-
tions may be conjuncted and disjuncted in a natural vay to
allow the firing of neurons. The truth of the conditions (to-
kens in places pi€P in NFPN)

C = (C(1),C(2), ... ,C(Kk))
determines fuzzy truth vector (FTV)



T = (T(1),T(2), ... ,T(k))
by wvhich fuzzy vector of neurons (FVN) is initialized

M= (NCD,N(2), ... ,N(1))
vhich is assigned Lo transitions tj4ET in NFPN. Fuazy deci-
sion-making vector (FDV)

D = (D(1),DC(2), ... ,D(1))
can be assigned to FVN that represents tLhreshold of feasi-
bility of FVN N.

3. Parallel Algorithm of Realization of Decision-Making
Processes in Discrete Systems with Ambiguity

Parallel algorithm of analysis of decision-making proces-
ses in discrete systems on the basis of NFPN can be realized
in parallel programming language OCCAM2. The structure of
this programming language corresponds to the hardwvare archi-
tecture of transputers. It enables programming of parallel
comput.ing trasputer systems. Parallel algorithm of analysis
of decision-making processes by means of NFPN dan be descri-
bed in the following way, where the input quantities of algo-
rithe are: '

- conditions C, FVN K, FTV T, FDV D;
- forward incidence function I: KxL----A, vhere (A = 0,1,2,

.), which is represented by forvard incidence matrix

I(k,1);
- backwvard incidence function Q: LxK--->A, vhich is repre-
sented by backvard incidence matrix Q(1,k):

Forwvard and backvard incidence function describe the
structure of decision-making discrete systems. Parallel algo-
rithm can be realized as follows:

SEQ
b=0
WHILE (T(k) %+ O AND N(1) % O)
SEQ
b=b+1
PAR j = 1 FOR 1
NN(3) = N(3)
PAR i = 1 FOR k



- - cycle for processing of rows and columns
- - of forvard incidence matrix I(k,1)
IF
IC¢i,3) = 1
IF
NN(3) 2 T(i)
RN(3) = T(i)
TRUE
SKIP
TRUE
SKIP
PAR j = 1 FOR 1
- - cycle for comparing of j-th component of new FVN
- - MR and j-th component of FDV D
IF
NN(3) < D(3J)
NN(3j) = O
TRUE
SKIP
PAR j = 1 POR 1

- - cycle for assigning of j-th components of new FVN
- - MR to j-th componets of FVN N
R(3) = NN(3J)
PAR j = 1 FOR k
NT(3j) = T(J)
PAR i = 1 FOR 1
- - ¢ycle for processing of rows and columans
- - of backvward incidence matrix (1, k)
IF
QCi,3) = 1
IF
NT(3) < N(1)
NT(3) = N(1)
TRUE
SKIP
TRUE
SKIP



PAR j = 1 FOR k
- - ¢ycle for assigning of j-th componets of new FTV
- - AT to j-th componets of FTV T |
T(3) = NT(3j)
PAR i = 1 FOR 1
- - cycle for up-to-dating of i-th componets of FVN N
IF
N(i) = O
N(i) = ¢
TRUE
SKIP

4. Summary

Neural fuazy Petri nets, which are a special kind of neu-
ral nets, enable to analyae of decision-making processes in
discrete systems wvith ambiguity. Possibilities of this formal
mRean are based on the knovledge of fuzzy matrix. By means of
NFPN concurrency and conflict in discrete systeas can be mo-
delled. Neural fuzzy Petri nets can be applied in fuzay
rule-based reasoning and deducing of control systems for real

time decision-making with application in control and pattern
recognition.
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