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The Pumping Lemma of Petri Net Language
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Abstract  Petri net language is both an important component of Petri net theory and a good tool

for analyzing behavior of a system. The Pumping Lemma of Petri net language reflects some com-

monness of Petri net language and can be used to prove that some languages is not Petri net lan-

guage. A Petri net language L, which is produced by a bounded Petri net, has been proved to be

a regular language. So the Pumping Lemma of regular language is effective to L. But the Pum-

ping Lemma of regular language is not applicable for any Petri net language. This article gives a

Pumping Lemma of Petri net language which is proved to be effective to all Petri net languages

without empty-label and the Pumping LLemma of regular languages actually is a special format of

the Lemma. By the Lemma, this paper proofs some languages not be produced by any Petri net.

Keywords

Petri

:2005-02-28;

“ »

s Petri

:2005-11-01.

Petri nets; language; regular language; Pumping lemma

. Petri Petri
. Peterson Hack Petri
(2] Petri . Petri

(60125205,90412013,60473094,60534060) .

(2003CB316902,2004CB318001-03) .

(03JC14071,05JC14063)

N N

. 1962 s ,

. E-mail: cjjiang@ online. sh.

(04XD14016)

s 51978 s

cn.

Petri



. Petri Pumping 275
. ; [3] S 13c€T " AM 6 >MAMEFAh(s) =a)
, PN | Petri Petri .
i L4l ; 2, PN=(P.T;G.M,.3.h.F)
[5] Petri Petri Petri L s
. , ) Petri :
Petri . @) pop,€EP, =D p; =T
| (DEDS) ; ) M, :Mo(p):jl» p=pe
Petri 109 pF D,
DEDS , [6,7] 3) F M,,
_ YR I :
s Pumping 10, PFPby
Pumping s, 1, L Petri ;
(1] Petri Petri L.
.Petri bl N={P.T;G) | Pl=
, Petri m, | T|=n.C,x, X n
(9] ., CX=C(a,.ay " sa,)",
Pumping , Petri (HCxX=0, X N T- ;
(2)cx>o, X N WVi: a,>0,
Pumping (el . L b X ;
, n, Vz€ L, (3)CX <0, X N W Vi. a,<<0,
2| >n, = T=uUvw s s uv| <n, pi X 3
o] >1, i uv'w € L. (4H)CXH#0,CX£0,CX #0, X N
Petri L Petri ,L ,Vi: a, >0, pi X
, Pumping L , s a,<<0, pi X
Petri ;
Petri Pumping , T- ,
Petri ,
Pumping ) 4t (N,M,) Petri ,X N
s Petri s o: £ (t;yo)=
X(),i=1,2,,n, k.,
2 ; MeRM,) :M[¢" >, X (N,M)
3 Petri Pumping , o (N,My
; 4, ) ( X N , X (N.Mp
Pumping , Petri ; 5 .o (N.M) ).
stol, (N,M,) Petri ,X N
, o: #(t,0)=
2 X(),i=1,2,,n, ks
M&ERM,)  :M[s* >, X (N,M)
s o (N,My)
) ( X N ¢ ; X
[1.6,7]. (N,M,) (G .o (N.,M,)
11, PN=(P,T;G,M,,Z,h,F) ) ).
Petri  ( , ) L={a€E 9] .



276 2006
( ) s [10] c€T" M,[6>M, h(c)=a, ol
N . 4,5 N ( )
( ) . [9,10] ,
, ( ) L )
( ) , ( 7, VpEP,YMER (M,): M(p)<
) ( ) n, R (M) L
) ; L ) )
, PN L
, , , L
, » el ( ), .
) ( T-
. )
109, (N.,M,) Petri . p , L , n,
) P ( ) dpeP,IMER (M) :M(p)>n, L
. ; , 1 L
20, (N.M,) Petri  ,X (N, , , ., L
M) s X ) ,
. P ( ) L, , L,. L,,
2 P 1, L, ,
X , X , , ,PN L,
, L,
, ) , s lal ( )
, 1, , (
T- )
10 (N.M) ) s al N (
(N.,M,) . ) . .
3. (N,M,) Petri . p 2. L Petri , PN=(P,T;
, P token , Me G,M,,>,h,M;) L Petri  ,C
R(M).o€T :M[c>M ANM (p)=0. p . VYa€L, cE€ET" M,[6>M, h(o)=a,
( ) lal )
(Do oo X,
p ty, CX=0;
Lysoeeolss L Lt L (Do 01,201,550y, 501,01,
c ,  Jk>0, O1, 0, 20, + " 20, s
VYMERM,) :—Mlls" >, t1:ty. 1, P ) X, ’)}HW’XI i X, .
token, , P 1 ’ “ 1
( : Xr, o X, Xo,+ Xp,+ = Xo, -
CX=0,
X=X, +X,, +---+X,k1 + X, + X, Jr---JrX»,«k‘) +
3 Petri Pumping X, +Xp, Tt Xp, o =1k =00 ks =1
1 . el 'O
1. L Petri ., PN=(P,T; , ,
G,M,,>,h.M;) L Petri  , Va€ L, T- ., (D ; )



2 : Petri Pumping 277
) |G| 'O ’ 0; ’ O
token , Cit1 R 0, R ST 8,
Petri PN (f)/ ) , o ’ ’ 1
’ ’ 3 ’ ’ 02 9 P ’
token,
( 2 M, uc1610106:6:,05 0,160, v >M,.
token
’ b P b P
4
)’ P N P ’ o019
, token,
02 s sOp ’ 1 019029
b b
Ok P ’ 2 019029 """ s0k
, token. ,
P , M, uci010106:0:0; "
o O 501 9901 s0T 90T 2°** 907 >
! z ki ! : ky O —1040 U ’ M/?
Op, +0p,+°"*s0p D ~ Vi>3. M [ i i vee o >M
! 2 k3 s Vi—=0:My[ U01010202***0—1 0,V s
’ ’ N M, [uo,0y+ 0,1 v>M;.
> Petri Pumping
’ Y
> Pumping . L Petri ,Ya€ L,
, token, _
|0(‘ ’ ka a a—
UT101T202°°°0p—1 XLV ’

Xll 9X1?9 o 9X1k N
“ 1

X']'l ’ X']‘Z LI}
XT,, N XD]’XDZ’“.

. ’XDk, ’ CX:()y
X:X11+X12+"'+X1k +XT1+XT2+"'+XTA +
X1)1+XI)2+”.+XD/¢, ) klzlykzz()akgzl.

, 2 (@ )
lal , o(o
T- )
619025 s0y (K=2) ( =>1),
( =0), ( =1,
token, .o
O=1UC1 010203 """ 04— G4V , UsG1 201 5% s
Ok s ) ’ 1

(D |ul>=1, |v|=>1;
(2)‘11 ‘21aj:1’29"°9k;
(3OVi=0:uxioxho, 0,1 a0 E L.

3
dul>=1 0 vl >1 Petri
; Pumping
4
Petri Pumping , Petri
R Petri {a"b" | n>0},
{a"b"c" | n >0} Pumping . ,
s Petri
1. {a” [n=0})  Petri
} {a" |n=>0} Petri ., n
, a”, . kil
EP<n®—2, a" " = UL, 01 XT3 05

04— 12,V , Yi=0:uxioxho, 0,120 € L,
lul + o[+t Torr [+ o]l =1,
|~T1 |+‘~T2‘+"'+‘Ik|:dv

I+d=n", 1<d<<n*—2,

Z+l 'd ]

i=0,
i=0,



278

2006

7’lz+(l_1)'d . ’ ’
d 1 n*—2 ,
i, n+G—1)+d ,

’ [1] ’ ’

Petri ,
,
y {a"2 [ n=>0} Petri
Pumping
, Petri Pumping
Petri . ,
Petri . s
{wwf |we ") ,
Petri ) Petri
Pumping

Petri Petri

) . Pumping

Petri Pumping , Petri

1 Peterson J.. Petri Net Theory and the Modeling of Systems.
Englewood Cliffs: Prentice-Hall, 1981

JIANG Chang-Jun, born in 1962,
Ph. D., professor, Ph.D. supervisor.
His research interests include theory and
application of Petri net, formal language
and automata theory, concurrency theo-
ry and parallel processing, grid tech-

nique, and so on.

Background

In the theory of formal language. only for regular lan-
guage and context-free language there exist pumping lemmas.
The pumping lemma of regular language reflects some com-
monness of regular languages and can be used to prove cer-
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net languages. And the set of all context-free languages and
the set of all Petri net languages are intersecting but not con-
tained mutually. We discovered that for Petri net language
there also exists pumping lemma. The pumping lemma re-
flects some commonness of Petri net language and can be
used to prove that certain languages are not produced by any

Petri net.



