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LU'G1 PETRI MO VA MOT BIEU KIEN CAN BOI VO
LUAT TUONG PHAN TRONG LOGIC MO

TRAN THQ CHAU

Abstract. In this paper, we study some properties of fuzzy logic and fuzzy Petri nets, and have proved
two theorems about the necessary condition for the law of contraposition in fuzzy logic, which can be used
effectively for proving the satisfiability of that law.

Tém tdt. Trong bai bdo nay ching t6i trinh bay mot s§ tinh chit cda logic m& va luéi Petri mo-. Ching
81 da ching minh hai dinh 1y v& didu kién cin d8i véi luit twong phdn trong logic md nhim ki€m tra tinl
chiét thda dwoc cda luit twong phdn mét cdch hiéu qud hon.

1. MO DAU

Hién nay trén thé giéi nhidu nha khoa hoc dang t3p trung nghién ciéru v& linh luc m& va da thu
dwoc nhitu két qud t8t dep, dic biét trong dieu khi€n hé thdng. Ly thuyét tip md di dwoc Zadeh
dwa ra tir nhirng ndm 1965 7] v da duoc 4p dung trong nhiéu linh vuc khic nhau, ching han Tong
(1977) [4] d& miéu t4 tinh chit logic di véi cdc ludt md trong cac hé ditu khién md. Looney (1988)
[2] da s dung trang théi chdn Iy md& thao téc trén cic ma trin qui tic md bdi lusdt MIN/MAX logic,

~va cling di ding luéi Petri m& [1] d€ mé hinh héa cic hé digu khi€n m&, con Postlethwaite (1990)
[3] 43 d& cdp dén cic hé chuyén gia m& v.v..

2. LUOT PETRI LOGIC

Pinh nghia. Luéi Petri logic P bao gom:
(1) M6t kién tric lwdi;
(i) Mot thd tuc thao téc;
trong d6 ching ta hi€u kién tric lwéi 13 mét d6 thi c6 huémg chira hai loai dinh:

a) Diéu kién, ky hidu: O

b) Su kién, ky hiéu: |
Céc diéu kién va sw kién dwoc ndi véi nhau theo hai nguyén tic:

e NG&i tir dinh diéu kién dén dinh su kién, hoic tir dinh suw kién dén dinh diéu kién.

e Khong dwoc ndi hai dinh cing loai.
V% thi tuc thao tac, luéi st dung céc kich ddng, dwoc bidu didn bing mét chdm den trong dinh ditu
kién. - :
- Mét kich déng c6 mit trong dinh diéu kién bidu dién gid tri chin 1y bing 1, con khéng cé gi
(rbng) 13 bi€u dién gi4 tri chan 1y bing 0. '

- M6t sw kién dwoc goi 13 khd hién, néu mét dinh diu kién ndi vao dinh sy kién dé déu chta
mot kich dong. .

- M6t sw kién mé& dwoc phép chdy dé kich hoat tit cd cidc ditu kién dwoc ndi truc ti€p tir digu
kién dén suw kién va tir sw kién dén dieu kién, nh& viéc thuyén chuyén cic kich déng 1dy tir diéu
kién _vao cda sy kién va thém vio ddi véi cac dieu kién _ra tir sy kién dé.

Chi §: Mot luéi Petri logic két ndi duwgc véi mot “thé gidi bén ngoai” nhe cdc dfnh bién. Nhimmg
digu kién bén ngoai kich hoat vio cic diéu kién bién dwoc goi 13 ngudn, con nhirng diéu kién bén
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ngoai duoc kich hoat nh& céc su kién bién dwoc goi 13 dich.

Thi du: Céc diéu kién 12 nhitng ménh dé khing dinh hodc ding hodc 14 sai, chdng han trong hinh 1,
céc digu kién Cp, Cy va Cpo khédi d3u 13 ding, dwoc ky hiéu bing mét chdim den. Diéu niy tao khd
ning cho su kién E; chdy va chuyén kich déng sang cho céc diéu kién C3 va Cjy tiép theo nhu trong
hinh 2.

Diéu kién C4 kich hoat cho su kién E, ch4y vi chuyén kich ddng sang cho cic diéu kién Cs vi Cs.
Hon nira tinh mé, tinh chdy va tinh kich hoat tao cho sw kién Es chdy va chuyén kich ddng ra méi
trwdng bén ngoal, tirc 13 dich.

Thidu:
Ngudn Bién

c,Q \{/@

Dich  Bién - Dich

Hinh 1. Luéi Petri logic truéc khi chdy

Viéc chdy cda céc su kién 13 twong wng véi luit Modus Ponens, ching han trong hinh 1 vi 2
chi ra ring kién tric luéi cé chira qui tic: [(C; AND C;) — (C3 AND C4)| twong dwong véi hai
quy tic sau day:

[(Cl AND 02) — 03 va [Cl AND Cz) — 04]
Néu thdn ludt (rule antecedent) (C; AND C5) duwoc kich hoat thi ludt sy kién (kéo theo) dwoc mé&
dé chay va kich hoat két ludn ludt Cs va Cy. Nhur vy phép “AND” & day c6 thé dwoc md hinh héa
cho 2 phin: thdn ludt va két lugn lugt. Dicu kién Cg c6 thé dwoc kich hoat va nhu vay viée chdy cia
sw kién E3 .“OR” E7 1A thuc hién dwoc hay néi moét cdch khéc phép todn logic “OR” la thuc hién
dugec.

Trong c4c hinh 1 va 2 sy kién E7 thé hién luit: [NOT Cy9 — Ce] nh& ky hiéu déu tron nhé (o)
& cudi miii tén chira phép phd dinh.

e Céc qui tic c6 dang [Cx — (Cp, OR Cy)| 12 khéng mé hinh héa dugc, vi dang niy khéng xic
dinh d8i véi két luidn khi dwoc kich hoat.
e Céc qui tdc c6 dang [(C; OR Cx) — C,,] cé thé téch thanh 2 qui tic:
[C; — Cp] va [Ck — Chl.

Gid st C = {C},Cy,...,C,} 14 céc ditu kién cda luéi logic P. Mét b ddnh ddu (marking) cia
P 13 mét vecto M = (my,ma,...,m,), trong dé m; € {0,1}. Ching ta goi M 1 trang thdi thuc cida
P. Trong hinh 2 trang théi thuc M la:
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M=(0,0,1,1,0,0,0,0,0, 1).

M6t bd danh ddu M; dwoc goi 13 dat dwoc cda My khi va chi khi ton tai mét diy céc bd danh ddu
Moy, My, ..., M sinh ra nh¢ qud trinh chdy lién ti€p cda cic su kién. ’

Nguon Bién

Dich  Bién Dich
Hinh 2. Luéi Petri logic sau khi chdy

3. TAP MO’ VA BIEN MO
3.1. Tap m¢

Dinh nghia. Mét tdp mo F, twong dng véi tdp nén X, 13 tidp hop tit cd cic phin td z € X véi
ham thuéc pr(z), trong d6 0 < ur(z) < 1. Gid tri nay cho ta bi€t d¢ thudc d8i véi mbi phin ti z
trong X thudc vao tip F.

3.2. Cic phép todn trén tip mo

a. Giao cia cdc tdp mo

Gid st cho F vi G 13 hai tdp md trén tip nén X. Khi d6 tip hop F N G (giao) gébm tit cd cic
phin ti trong X véi ham thudc dwoc xac dinh béi:

brag(z) = min{ur(z), pc(z)}-
b. Hop cida cdc tip mo

Gid sd F' va G 13 hai tdp mo trén nén X. Khi d6 tdp hop F UG (hop) gdm tit cd cic phin ti
trong X véi ham thuéc dwoc xac dinh béi

pruc(z) = max{ur(z), pc(z)}.
c. Phin bu cda tip mo

Gid st F 12 mét tap mo trén tip nén X. Khi dé tip hop ~F dwogc goi 1a phin b2 cda tip md
F 13 tap hop gom cac phan t& z € X véi ham thudc:

por(z) =1 — pr(z).

d. Xdc dinh grao vd hop cda hat tdp md trén hai tip nén khdc nhau
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Gid st F 13 mét tip m& trén tip nén X va G 1a mét tip md trén tip nén Y. Khi d6 tip hop

E = FNG (gia0) cda 2 tip m¥ trén tdp nén X x Y 13 mét tdp mo dwoc xéc dinh bdi ham thudc:
urnc(z,y) = min{ur(z), pe(z)} véi moi (z,y) € X x Y.

Tuwong tw, ching ta xdc dinh hop clda hai tdp m& trén hai t4p nén khic nhau: Gid st F 13 mét
tdp m& trén tdp nén X va G 1a mét tdp mo trén tap nén Y. Khi dé tap hop H = FUG la tip m&
trén tap nén X X Y dwoc xic dinh bdi ham thudc:

pruc(z,y) = max{ur(z), pc(z)} véi moi (z,y) € X x Y.

Theo quan di€m khéng chinh tic, chiing ta hi€u tip m& F 1a mét bién mo (fuzzy variable),
twong tw nhw déi bi€n Bool trong logic ménh dé. Trong khi bién Bool tuy chon giita OFF va ON
(hay 13 0 hodc 1) thi tiy chon m& cia Zadeh c6 thé 13 mdt ty 1é trén doan OFF via ON.

Mt bi€n m¢ bi€u dién mét su kién c¢6 mét gid tri m& twong dng 1 |F|, ching han: Néu F 1a
mét dieu kién “Nhiét db trung binh” thi |F(z)| = ur(X) duwgc xdc dinh bdi su xudt hién cda nhiét
d6 thudc vao tip m& TRUNG BINH xac dinh trén bic cac gid tri nhiét d6 cda X (bic ndy dwoc m&
héa theo nhiét dé doc vao cda z).

Gid st G 1a bi€n mo d8i véi ménh dé “Van mé”. Khi dé ~ G 1a ménh dé “Khéng van mé” hay
la “Van déng”. Néu |G(z)| = 1/4 (van ld 1/4 md 36 véi z), thl | ~ G(z)| = 1 — |G(z)| = 3/4 (van
la 8/4 déng d67 vé1i z). Céac phép toin AND via OR cé thé dugc dinh nghia twong éng véi MIN va
MAX. '

Phép todn NOT cling dwgc x4c dinh theo nghia phin bu mo: | ~F|=1— |F|.

3.3. Hé logic mo
Dinh nghia. Mt hé logic m¢& 13 mét bd ba 7 = (V, T, H), trong dé:

-V ={A4,B,C,..} 1a tip hop cic bién md,

- T = [0, 1] 12 khodng gid tri chén ly,

- H = {MAX,MIN, NOT, —, =} 13 tap hop cic phép toan logic trén V x V vao V (hodc V vao
V d&i vé&i phép todn 1-ngdi NOT).

Sau diy la bdng chin 1y cda bién mo:

Bién logic _vio | Bién_ra m¥/Bool G Axi ehidn. I -ya m¥
1. A, B C = (A MIN B) IC| = |A| MIN |B]
2. A, B C = (A MAX B) |C| = |A| MAX |B| ..
3. A, B C=A—B |C| =1, néu |A| < |B|
4. : |Cl=1-(|4] - |BJ),
néu |A| > |B|
5. 4, B C=(A=B) | [Cl=1-IA(z)|-|B()|
T 6. A C =not A |C]=1—|A|

Dong thir nhit cda bing trén 13 phép MIN (AND), dong thi 2 1 phép MAX (OR), dong thir 3
va thir 4 st dung phép kéo theo (—), dong thi 5 13 twong dwong (=) va dong thi 6 13 phép NOT.
Phép twong duwong m& bao ham cd trudng hop Bool, nhung trong trudmg hop mo thi cho phép tinh
theo bic m& cia phép twong dwong, nghia 13 hai vé cda phép twong dwong nhin cling gia tri.

Phép kéo theo 1a mét phép t8 hop sao cho né dwoc gan gid tri chin Iy m& cho két qud, nhung
khéng giéng nhu ludt Modus Ponens ma phdi la [A AND (A — (f)B)], c6 nghia la phép kéo theo
gid tri m& f cda [A — BJ, va gid tri chan Iy m& |A| cda A sé kéo theo gid tri chin Iy m& |B| cda B.
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Gla t;rl md f 13 ty 18 cda sw m& rong trong viéc lra chon me, nghia 13 phép kéo theo [A — (f)B|

(f)B| = f va gia tri chan Iy m& |A| cda A, gin chit B vé&i sw ding din cda-
A vio gié tri chdn Iy m& f cda phép kéo theo, va khéng dwoc phép vugt qui gid tri chin Iy mé& cda

B ma gid tri nay 13 1én hon gid tri chan ly nguBn cda A. Do d6, mé hinh d8i véi gid tri chan 1y cda

B 1a |B| = MIN{|A|, f} = |A| MIN f. M5 hinh ndy ciing diing d8i véi phép kéo theo trong logic

ménh d&. T4t nhién B cé thé c6 gid tri chan ly d8i véi mot s8 phép kéo theo trong Logic hay 1a mét

su m& héa. Chiing ta c6 thé han ché gid tri chdn 1y cda B d8i véi A- ngir cdnh, nghia 13 sy phan

bé gid tri chén ly d6i v6i B chi phu thudc vao A, ky hiéu 13 |B(4)|. Tinh chit kéo theo m& bédi ngir

cdnh ciing ding d&i véi logic Bool (logic 2 gid try).

3.4. Modus Ponens m¢

Luit ndy dwgc dwa ra dwéi dang co bdn 13 (A AND [A — (f)B] — B.
Gi4 tri chdn Iy m& duwoc xic dinh d8i véi A v [A — (f)B] bing:
|B(a)| = |A| MIN f.
A cin phdi khéi d3u bing mot gid tri chin 1y duwong, nghia 13 nhin mét su kién me @€ chdy va kich
hoat B véi mét gid tri chin Iy m&. K&t ludn mo v phép kéo theo ngir cdnh cho phép tao dung gid
tri m& ddi véi B tir cic phép kéo theo ngir cdnh khic nhau, va sau d6 xdy dung bing céch t3 hop
moi gid tri chin ly logic d8i véi gid tri chin Iy cudi cling, va dwogc viét:
|B| = MAX {|B(4)|, |B(p)|}, '
trong d6 d6i v&i A va D, m&i mdt gid tri chin ly riéng cda né déu kéo theo B.
Thi du: Gid st (A — (0,3)B) va (D — (0,8)B). Khi d6 d5i véi |4| = 0,6 va |D| = 0,7 thi B, dwoc
kich hoat (chi c6 tir A) véi gid tri chén ly 14 MIN (0,6,0,3) = 0,3 nhung B(p) dwoc kich hoat (chi cé
tr D) véi moi gid tri chan Iy MIN (0,7,0,8) = 0,7. Nhu vy gi4 tri chdn 1y cda Btir AORD 14
|B| = MAX{|B(4)|, | B(p)|} = MAX{0,3,0,7} = 0,7.

Ché y ring khéng phdi moi lut cda logic Bool déu cé thé 4p dung cho logic m&, ching han
nhr tinh ding cda luit twong phdn (Contraposition hay cdn goi 13 Modus Tollens) d81 véi phép kéo
theo (tirc 13 (A — B) 14 ding khi v3 chi khi (~B — ~A) 1a ding).

Thi du: “Ngwot hit thudc ld thi ung thu phoz 13 ding déi véi mot s8 trwdng hop nao db, nhung
khéng phii kéo theo “Khong bt ung thu phoz la do khéng hidt thuéc ld” 13 luén ludn ding du'c_rc

Chiing ta sé chimg minh ring luét twrong phdn m& 13 dusng trén nhitng han ché nhit dinh.
Dinh 1y 1. (Ditu kién c3n) Néu f € [0,5,1] va |A| € [1-f, f] thi P = (A — (f)B) c6 gid tri chin Iy
mé f khi vd chd khi Q = (~B — (f) ~A) c6 gid try chin lf mo f. :

Chitng minh. Gid st f € (0,5, 1] va |4]| € [1-f,
13 | ~A| < f. Mt khéc, P = (A — (f)B) c6 nghia la theo dinh nghia:

|B| = MIN {|4], f} = |4] va =1-|B|=1-|A|=|~A|<f. :
Tir d6 suy ra rdng Q = (~B — (f) ~A) c6 nghia 1a | ~A| = MIN{| ~B|, f}. Vay P = (A — (f)B)
¢6 gid tri chan If m& f khi va chi khi Q@ = (~B — (f) ~A) ¢ gi4 tri chin I m¥ f, vi chiing ta luén
c6 cdng thic ~(~X) = X. : o

Al < f,va1-|A| < f hay

3.5. Ap dung dé kiém nghiém

Thi du 1. Gii st cho |A| = 0,2 vd f = 0,6. Khi dé cdng thic (A — (0,6)B) cb nghia 13 }B}
MIN {|4|, f} = MIN{0,2,0,6}, nhung trong khi dé | ~B|=1—|B| =1-0,2 = 0,8 vi do d6 cdng
thiéc (~B — (0,6) ~A) c6 nghia 13 | ~A| = MIN {| ~B| f| = MIN {0,8,0,6} = 0,6 <> 0,8. Trii véi
diéu ching minh trén (theo buéc chitng minh). ‘ ‘

D& ki€m nghiém nhanh, ching ta 4p dung Dinh 1y 1 nhu sau:
|A| = 0,2 va f = 0,6, nghia 13 f € [0,5,1] 13 diing, nhung |A| = 0,2 ¢ [1-0,6,0,6]. Do d6 theo Dinh
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ly 1 v& diéu kién cin, luit twong phdn khong 4p dung dwgc cho thi du 1.
Thi du 2. Gid sir cho |A| = 0,75 va f = 0,5. Khi d6 theo ditu kién cin cda Dinh Iy 1:
' |A| = 0,75 ¢ [0,5,0,5].
Viy thi du 2 ciing khéng 4p dung duwoc luit twong phan.
Thi du 8. Gid st cho |A| = 0,4 va f = 0,8. Khi d6 theo diéu kién cda Dinh Iy 1:
f=08€[051]va|A|=0,4€020,8].
Viy thi du 3 4p dung dwoc cho luit twong phén.
Chd . Hi€n nhién 13 f = |A| =0,5 ludn luén ding.

Bay gio thay f bing 1-f cda Dinh ly 1 ching ta c6 két qui sau:
Dinh ly 2. (Ditu kién cin) Néu f € [0,05,0,5] va |A| € [f, 1-f] thi P = (A — (1-f)B) ¢4 gid tri
chin If m& 1-f khi vd chi khi Q = (~B — (1~f) ~A) c6 gid tri chin I mé 1-1.
Chitng minh. Ching minh twong tu nhu Dinh 1y 1 bing cich d8i vai trd cda f cho 1-f nhu d3 néu
trén.
Thi du 4. Gid s& cho |4A| = 0,2 va f = 0,5. Khi d6 cdng thic (A — (1 — 0,6)B) cb nghia 13 |B| =
MIN {|A|, 1-f} =MIN {0,2,0,6} = 0,2, nhung trong khi dé | ~B| = 1—|B| = 1-0,2 = 0,8, va do d6
cdng thic (~B — (1-0,6) ~A) cé nghiald | ~A| = MIN {| ~B|, 1-f} = MIN {0,8,0,6} = 0,6 < 0,8.
Trai véi di€u chitng minh trén (theo buéc ching minh).

D€ ki€m nghiém nhanh, ching ta i4p dung Dinh ly 2 nhu sau:
|A| =0,2 vd f = 0,4, nghia 13 f € [0,0,5] 13 ding, nhung |A| = 0,2.¢ [0,4,0,6]. Do d6 theo Dinh ly 2
vé ditu kién cin, luit twong phdn khéng 4p dung dwgce cho thi du 4.
Thi du 5. Gid st cho |A| =0,4 va f = 0,4. Khi d6 theo diéu kién cin cda Dinh ly 2:

f=0,4€[0,0,5| va |A| = 0,4 € [0,4,0,6].
Viy thi du 5 4p dung duwoc ludt twong phdn. L

Hé qua 1. Néu f € [0,5,1] va MIN{|A|, | B|} € [1-f, f] thi khi d6
(a) Céng thitc P = (A AND B — (f)A) c6 gid tri chin Ij m& f khi v cht khi Q = (~A — (f)

~AOR ~B) ¢6 gid tri chin Iy m& f, trong d6 MIN {|A|, |B|} = |A|.
(b) Céng thitc P' = (A AND B — (f)B) ¢4 gid tri chin I mo f khi va chi khi Q' = (~B —

(f)AOR ~B) ¢6 gid tri chin If m& f, trong @6 MIN{|A|, |B|} = |B|.
Ching minh. (a) Gid sd f €[0,5,1] va |A| € [1-f, f]. Khi d6 chiing ta cé:

|A[ < f va |A] 2 1-f.
M4t khéc, P = (A AND B — (f)A) c6 nghia theo dinh nghia:
|A] = MIN (|4 AND B, £} = MIN {MIN{|4], |B]}, 7} = MIN{|], |BI} > 1-7.
Do dé, chiing ta cé
f 21— |4 = | ~A| = 1~ MIN{|4], |B[} = MAX {1-|4], 1-|B]}
= MAX{| ~A|, | ~B|} = | ~AOR ~B|.

Viy theo Dinh ly 1:
P = (A AND B — (f)A) c6 gid tri chin Iy m& f khi va chi khi
Q = (~A — (f) ~AOR ~B) c6 gi4 tri chan Iy m& f, vi chiing ta ludn c6 cdng thirc ~(~X) = X.

b) Chiing ta chérng minh twong tw bing cich d3i vai trd A cho B.

Hé qua 2. Néu f €[0,0,5] va MIN {|A|, |B|} € [, 1-f] thi khi d6
(a) Céng thitc P = (A AND B — (1-f)A) cd gid tri chdn lf m& 1-f khi vd ch khi Q = (~Q —
(1-f) ~OAR ~B) ¢4 gid tri chin lj mé 1-f, trong d6 MIN {|A|, | B|} = |A|.
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(b) Cing thic P' = (A AND B — (1-f)B) c6 gid tri chin If m& 1-f khi va chf khi Q' = (~B —
(1-f)AOR ~B) ¢6 gid tri chin Iy mé 1-f, trong d6 MIN {| 4], |B|} = |B.

Chitng minh. Ching minh twong tu nhw Hé quéd 1 bing cich ddi vai trd cda f cho 1-f.

Cac phép todn NOT, MIN, MAX kéo theo ngir cdnh va twong dwong déu 13 diy de, va né ciing
kéo theo tinh ding din cda mdt s8 luat, ching han nhw luit De Morgan.

8.6. Cic luit tich cda tong va téng cda tich cia De Morgan (xem [6])

1) ~(X MIN Y) = (~MAX ~Y),
2) ~(X MAX Y) = (~MIN ~Y).

4. LUOT PETRI MO

Dinh nghia. Mot ludt Petrs mé 1 mét ludi Petri logic, trong d6 né st dung logic m& thay cho
logic Bool. Su ki€n thi€t bao gom mét tip cic ludt c6 dang:

(1) (A1 and ... and Ap,) — (B and ... and By,);

(2) Ay or ... or A,,) — (B; and ... and B,);

(3) [(A11 and ... and Aypm) or ... or Ag; and ... and Ag,)] — (By and ... and B,);

(4) [(A11 or ... or A1) and ... and (Agy or ... or Agp)] — (B; and ... and By,),

z b by z 3 N - . ’ VS
trong dé m, n, k, p > 1, vd A;, B; 1a c4c bi€n m& bi€u dién céc dieu kién.

Thi du (hinh 3).

EO1

\*O mE‘ O

03

Hinh 8. Lwéi Petri m&

Dinh nghia. Déi véi méi dinh N; (hoic 13 dinh diéu kién hodc 1a dinh sy kién) thi khi dé:
(1) Tap tat cd cdc dinh ndi vio truc ti€p N;, dwogc goi 1a tip_trwde cia N; va dwoc ky hiéu 13 *N;.
(2) Tap tdt cd c4c dinh dira truc tiép tir N; dwoc goi 13 tdp_sau cda N;, va dwoc ky hiéu 1a N;*.
Thi du (hinh 4).

Su kién E; cida hinh 4(a) 12 khd hién chi khi digu kién thudc tap_truéc *E; cda né cé chira mot
kich déng bi€u dién bing mét gid tri chin Iy m& khdc 0. Céic gid tri md nay tir tip_truéc cda cic
diéu kién dwoc MIN-héa dé nhin dwoc gid tri m& e; = MIN {m; : C; € *E,} tai sw kién E;. Visuw
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kién E; bi€u dién mot phép kéo theo, nén bit budc phdi cé mdt gid tri m& kéo theo f;. Khi gid tri
kich hoat da dwoc thwe hién thi su kién kéo theo 1i:
a; = MIN {fl; 61} = MIN {0,65,0,60} = 0,60
Gid tri ndy kich hoat m8i mét digu kién thudc E} véi gid tri m& a; =0,60. Trong hinh 4(a), su kién
E; mé& thi gid tri nhian dwoc théng qua
€1, '= MIN {ml, ma, m3} = MIN {0,6,0,7,0,8} = 0,60.

m1-06

€;=06

(a)

41:0,5 )

N

f,= 065

m3-08 e _06
€y= 09 \f 07
A;=076
/ 41'-'0,6
E, ©. m, =07
=076
f,= 07

(b)

RN

M= 0,76

Hinh 4. Lwéi Petri mé sau khi chdy

Trong hinh 4(b), diéu kién C4 dwoc kich hoat nhiéu hon mét su kién thudc vio tip-truéc *Cy,
thi khi 46 m&i mét sw kién E; € *Cy kich hoat Cy v6i mét gid tri kich hoat a;, gis tri ndy giy ra sw
téc dong d8i véi gid tri chan Iy cda cda Cy ch? t& E; (phép kéo theo ngit cdnh). Mdt sy kién khéc
E, € *C4 ciing kich hoat Cy v giy ra mot su kéo theo ngir cdnh ax ch? t& Ex. Nhung su ton tai
cda gid tri chin ly d&i véi ditu kién C4 dwoc kéo theo tir mét s8 ngudn gdc truée dé. Khi dé viée
cdp nhit gid tri mo déi véi Cy la:

as = MAX {|C4|, ak, a;} = MAX {my, ak, a,}.

Theo hinh vé d8i véi di€u kién Cy ching ta c¢é: a; = a; =0,6; ax = az =0,76 va my =0,7 va
khi dwoc kich hoat d&i véi b6 ddnh d&u méi thi gia tri m& my dwoc tinh bing cdng thirc:

my = MAX {a1, a2, ms} = MAX {0,6,0,76,0,7} = 0,76.
Diay 12 mét sy minh hoa vé hoat dong cda mét luéi Petri m& cliing véi cich tinh todn gid tri mo tai
mot trang théi khi dugc kich hoat.
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