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8AY TOAN NP — DAY PU BOI V61 LUGI PETRI - SUY RONG DUG1.
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Vige nihgn LISt v eheng minh dege ml bt wén nao 46 i NP—ddy dd, qui i mét
vite khong don gidn, Tuy viy, st Lirgng cie bat todn NP~ aiy dk edng npgdy chng @uge ning 1én,
gop thém yao 16p che bad togn NP~ day Gk dd e6 tir trwde, nhung trong do phdd n6l viing s sd
lrgng ede bt lofn NP—diy df cha top lwei Petrl: cdu rdt 1, Trong hai nay, dyra k&t qud
dfl dat duwge cla ReValk (xem [1]) va cha Araki (xem [21), ehting ta s& chirng minh rhng: bai

todn k=Dbi chiin @81 vaéi lop Legl Pelei-—-suy réng dang MM thuge 1ép Pg;ﬂe I NP-day di,
1. Cée khai nigm, djnh nghia, >
. Hiuh nghtat: Chiing ta k¥ hidu N 1a t4p 6 ty nhitn khéng tm. Mot lhedl Petel --suy
rong dyung PSM l& mOt bo 5 snu dAy: , -
N =(P, T, pre, post, M,), trong dé
P ={py, pa, wupaf (st of places)
T ={t1 t2,.... tbl {set of transitions)
PNAT=2¢ & :
Mo=1d mot vecto o—chidu, 14 by H,&nl:'l dfu ban @diu. pre =~ 1i dnh xa elia tap P X M X T van
IN, vd post = 1 4nh xq cla tip T X P(XP vio [N, trong a6
P=Puil} 1 €P).

Mot bd dénh ddu M [a mot vecto a~chidu: M = (M(PD, M(Pg) M(P) € [NIPT = 14p
L4t cd che bd ddnh déu a — ohi¥u trén tdp hep P, M(P) 1 sd kieh dong co mit trong vi trl I

Gid st M € N 171 12 mot bo ddnh déu, chiing ta @inh nghla ham vy Pi—|N nhu sou:
vylq): = IF q € P THEN M(q) BLSE 1.
Bink nghta 2 : ,
D6l val mdl thanh ghuyén tET vh mot bo Adnh dfiu M € |N'"! ching ta xde djnh
. N P
hal bo &dnh dén 1, t;; &[N nhu sau:
l;l(i’) = '}: pre(p,1,vml)  (pEP)
1P, ' : :
l:;(p): = }:poﬂt(t.q,p).m(q) (pEP) ‘
’ q &P
Dinh nghte 3: -
Thanh eluydn t € T duge goi 14 6 thd chay (Firable) tgl M, néu Vi€ reMoa
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binh aghta 41 Thanh ch,u_vtn L € T duge goi {4 6 thd chay t& b danh diu M dénM .
".‘_u LA @t 1hco thd e.haj tal M vi Co '
tp € P M(p) = M(p) + 4 (B) =1 (P) |
Pinh nghta 5 DS vél mdl tr w==lyy, it t), € T*® vi hai b¢ danh déu M v M quan
hé chay M W_M' duge &lnh nghla bing e¢ich d¢ qui nhu saut
M L M’ (A= rdng) vh Yw € T* Pt €T
u ¥ e I € N7
S & 2
. K¥ higu:
Rn(Mo) == | M € IN‘P| | JweT: M, M| (veachability set)

LoN): = fwé€ T M E [N‘P? t Mo = M} (firing sequences of N)

" Pinh nghta 61 wéi Pelri suy rong deng PSM duge gol 1a bi chgn néu tdn (gf hitng

¢6 b nguyén dwong; ¥ M € R (Mo) (M(p) & b Yp €p).

Dink .nghta 7+ Gid s N=(P, T, pre, post, Mo) 1a lwéi Petri—suy rong dang PSM va
C:P=> lI\{ ~ 14 mot bo &4nh déu. Khi 46 N duge goi 1a C—an todn, néu lwéi N 14 bj chitn vd

v M € Ry (Mo (M(PD € cmP) (4 =12. |Ph
2. Chc két qua bd tr¢ ‘ : ’

Pinh 1 1 (R, 'Valk) : Bal todn bj chiin 461 véi 16p luél Petri—suy rong deng PSM 1d

gl duge.’ J
Chtrng minh: xem [1]. ‘ ) .
Bb di¢Gik sk cho, N = (P, T, pre, post, Mo) 14 luél Petri=suy rong dgng PSM, vi My

Mg Mi € IN‘Pl& {ET sao cho M1 L Ma & My > My & Mi € Rw (M),
~.Khi @6 o : .

a) t — la cb thd chay tgl Mi. vi Mj Lv& My > Ma
by Néu My o Mg & Mi 3> Mi& Mg € RN (M)

i ME % My & M3 >'Ma trong do
; w =ty ty et

Civtng minh:
a) Theo gld thiét

M > M 2> tﬁl.nen { = c6 thd

::.hty tol ML ' |
Hown nita, N 1a luGi Petri—suy rbn;:, dg(ﬁg PSM, nén tﬁ'} ~ 1::1.;
Mt khae, vI Mj > M1 va Mi € nN'(M,). : | |
nén l%}i} tgh.‘Do 46 ta, cb: | |
o B =ty — 6> Bt = Gy M1,

Vay ta cb:
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Mi= Mi - A;M; 5 Mg 4+ Au,; = My + By =,

(:xem H. 1), .
b) Bang qui ngp theo a9 dai elia tir w = Upoee 11y, & T% d8 dhngosuy rat (xem 11 2

Mo Ma &0 3 My &M € By Gt~ M2 M & M, > My,
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Tw b3 d& (rén vi ap dung thuit tofn ey phi olta Volfgang Relsiy (iem [4]) va dinh
ly 113 (xem Starke [3]), a& ding suy ra - ‘

Binh 1) 3¢ Ton tal thudt tedn cho phép ching ta she aAjnk tuoe @61 v bEL ki lwod
Petri=suy rhrg N dang PSM vi b4 ky mot by danh ¢fuC; P —» | N, 06 the khfing dinh duwge:”
Igu N 13 C—en todn hay khong, .

Vi cling tie djrh Iy ndy, chang ta ¢o thd quyé"t “@juh duege bil toén énu day: cho mot
lw6l Pelri=suy rgng N dyng PSM. H3{ ¢6 16n tgi hay khéng b dénh diiu C: P~ | N sno cho
N la C-—en toan, ‘ C
' 8, Dinh ly NP - diy ‘@0 &6i véi 16p 1wél Petri—suy rong dang PSM P

Binh nghta 8: Luwéi Petrl-suy rong deng SM fsell~modifying net) li b4 5N = (P, T,
pre, post, Mo) trong @6: P AT =.¢ . '

Mo 1a by ddnh ddu ban ditu, pre: PX Py X T ~» | N, post: T X Py X P == |N

®r=r v |1}, ' ' S

- Binh nghta 9: Git sk N'=(P, T, p.re. post, Mo) 13 mot SM‘l“‘lll'b'i, kQN khi d6 N duye
gol 1a k—Dbj chiin néu M R (Mo) (M(p) < k) V=1, 4... P v

Kg htdu: Chting ta ky hidu pgr;‘e I 16p t8t ci cde tudi Petrl suy rong dang SM :

N = (P, T, pre, post, Mo), lreng dé mdi chuydn citn né ehty cimg ltm la mét Rn, nghta 1a:
asl véi mdi diiy i ‘ .

byt X t '
Mo =5 M1 =3 Mg = 0= Myt i My = ..., thity 7= (i vl j o=k

Néu N thude 16p Pgil!ce thi N l;a. b chin.

Dinh lif 4 (NP-ddy dd): Bil todn sau ddy 1o NP - dily df
Dir ligi: Cho ludi Petri~suy rong dang SM thudo 14p Pg;;p vik € [N, -

'~ HOL: N 14 k € 1 chiin hay khéng?

Chitng minhs 1. DB dang théy rdng bal todn nay thude 1ép NP, vi mébi cl!iy ciiéy bilt
ddu tir Mo €6 @9 dai cung M 1o T, v thudt todn kidm tra chl citn e+ P AT buse
la dl, hay &6 phie tep tinh todn la o (|P|. [T %), .

2. Bai tofin trén din tir bai todn 3=SAT:
Gid st n 13 mdt 86 nguydn duong va_ -
Un:= lu:. Uy U3, Uz, i+ 4y Up, u,,,‘ (literals)



CHdi lodn §==S4l : i
Vao: e¢ho Q = <n, C1, C2 .y Co 2>, trong do: :
n & im &GS Un &Iy =3 Y= 1,3,..,m

Hal: 3 tap K = {21, 2y, .--an sao cho:

21 = ho#ie u| hojle uy V; = |, 4., 0

EKNC d¢Vy=12.,m
Xay dyng luél Pelrl — auy rong deng SM:
= (P, T, pre, post, My), trong d6:

pre: P'X |1 le—rlm. post: TXPyXP v [N (Py=FWV [1])
Cae phan 1 C) duge ky bigu 1 |yt,|, ¥4 331'
pre:r PXPy X T~ |N posts TX Py X PN (Pi=P WV |1};

Cée phin L& cla Cy dwge ky hi¢u bd1 yiy, yoy, Y8l
v= Juon u, wl0<iKn) V l(::|0<1<m+1i
= lylll Vs YB]'j = l""’m' Ul;’-]j, ;\f-::’u-'..'y'ﬁ.ilj =1,.4 ml
u ly;jl ylﬂj. y’a]'j = 1'=21 --u.l‘n!

\/ |y'1j2,]' y'ljﬂj }ﬁjaj|j= 1wy ml \/ [yljzj-jij-‘”"lumr mf
T:= |1, toulva;tgn]ulm. Wli=1,29 ;|—=1....m]
VAINER S LY RVE [P |

Mot Mg(ul) = Mo.(LII) = 0% = 1,0, 03 Molue) =1 %1 = 1., n;
Molfie) = ki MolCp = 0 %= 1,,., m; Mo(hmn) = 1'

Mo(y” Mo(yéj’ = Mo(y'aj) = M, (ylm) = Mo(yljaj) = Mo(yajaj VA
Momp = Mol yap = Molysp =1 ¥ =1, .., m.
T —
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kiti 46 e6 it nhéit 1 trong 7 thanh chuydn 1y, ?;1. la), Ej, tas, T;JJ, ly c& thd chay. Lun

Betri == suy rong dugo md t& nhu trén I8 mét liedi Petri--suy rong dang SM thude lép Pg:;;e

Theo cach xAy dyng trén, chitng ta d& dang thiy riing: Q 14 théa duge 4= M € RytMo)
v&l M (Cw) == k kich ddng dut duge L Mo, Thanh chuy@n tm tronyg so @9 Trinal ¢hi ¢é6 thd chiy
day nhfit 1 lidn khi M{Cm) = k kfch doug va khl d6 M(Cm4p) = (k+1) kich dong. Do de, Q
théa @uge khi vi chi 'khi 3 M € RxtMo) vél M(Cm+y) = (k + 1) kieh déng.

«» N khong k== Db} ¢hin, (QED).
So @6 cla lwdi N (zem H. 3),
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