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Abstract: In traditional methods, the local structure of Petri net is required to compare with all reduction rules.
The process is complicate and does not fit for nets with inhibitor arcs. This paper presents a new reduction method.
Firstly, Petri net is divided into several maximal acyclic subnets and each one is expressed with logic form. Then,
logic algebra is used to reduce the logic form. Finally, the result is reconstructed and embedded in the original net.
This paper establishes a method to find and reduce the maximal acyclic subnets and presents the correlative proofs.
This method can be applied to Petri nets or subnets with inhibitor arcs and acyclic.
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s,se Power (t) Ac(s) =1
§,seControl (t) Ac(s)=0"
2 ,c=(1,1,0,0,0),Power(t)={ s1,5:} ;Control (t)={ s} ; Position(sy,t)=s;; Position(s,,t)=s,; Position(s,,t) =S, .

Position(s,t) :{

t , Position(s,,t,) = s, - S, - S;; Position(s;,t,) =S, S, - S5,
Position(s;,t),i=1,2,3 S1,55 7§ Position(s;,t),i=1,2,3 S4,S5.
1. E/N 2 teT,3c:clt)c’, Position(s,t) =] | .., Position(s,t) , S et®,
te(s)". t , t°
2. E/N 2, t, €Tt NNt # & ,C1,Cp,...,CeCig[t), I<i<a,
ci, t; t; Nt Position(s,t) =Y Position(s.t;),  ,set;n..nt;,
i=1
tes'.
E/N t ..t (contact)!?. i
t; NNty .
3 ,c=(1,1,0),Position(sy,t;)=s;;Position(s,,tr) =Syt t ,Position(s,t)=5,+s,, “r
3. E/N 2 3teT, ‘t={s},t°={s},Control(t)={s},c[t)c’. Position(s,t") =5, ,
t'e(s)".
4 ,c=(0,0),c[t)c’, t , Position(s,t") =s.

S
Sy
t ]tl
$
S > :|t2

Fig.2 lllustrating the definition 1.2 and proposition 1

2 1.2 1
GSL)%DH\ Ss S L & v
. - OO0
Fig.3 [Illustrating the proposition 2 Fig.4 lllustrating the proposition 3
3 2 4 3
Petri ,
1.3.N=(ST:F,1) EN
() N, N 0 , S1,5€S. : S DS, SiePower(ty); s, € Control (t,),t, €S ;
@ N, N 0 : s='s, N, :
3 N, N 0 , S ; s
s='s,, N, I ;
(4 N, N 0 , S1 ; s
's='s,, N, I
E/N Zcloty)c, s” ety te(s”)", S, Position(s,,t;)=s.
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s-s Surers°S 5-s=0, ,
S-s+ Sothers * S = Sothers * S -
1.4. 3=(ST;F,1,C) E/N . N=(STF,) [ I
Fig.5 [Illustrating the definition 1.3, definition 1.4
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N , 311
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1. .
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Fig.6 The maximal acyclic subnet N’
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1 it it
13 it s te
i HES o N
S={1,i"t,S={0}. :
Matrix NetReduction(Matrix C") Il (ol
{ Setayciicaubnes=DivideNet(C'); n c ; Setacyciicaubnets
1 ,
DO {
C; =Get(Setacycicsinets); " Setacyclicsubnets c
Setacyciicsubnets=SElacydlicsubnets— C;
DivideSubNet(C; ,S,); Il C
TransMatrix( C; ,So-Logic: St Logic ): /l ,
So-Logics Sty -Logic
So-New=Q-M(So.-Logic); I Q-M So-Logics So-New
Sty new =Q-M(Sr_ 1agic )i I Q-M Sty -Logic - Sty new
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While (Setacyclicsupnets! =Null);
Output (C); /i (ol
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o} 10 . :
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Fig.10 The net after reduction
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1 ) ) 311
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2 Murata , 1.
©)
Tablel Comparison between RM-LC and classical reduction methods
1 RM-LC
Corresponding reduction . L Net with Reduce
Type of net methods Difference Efficiency inhibitor arcs  for cycle
Present six rules basic
" operations: Stepwise Low, difficult to
Murata  Ordinary net Fusion or elimination of reduction generate algorithm No ves
places and transitions
) Present four steps for Finish the reduction
Ordinary net maximal acyclic subnet maybe only ones.
RM-LC  without . Lo - Areareduction ) Yes No
conflict Basic operations: Logic Easy 'to generate
algebra algorithm
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