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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.

T6m t't. Trong bal bao nay chting t5i trlnh bay m9t s5 tinh chat cda logic ma va IU'a; Petri mer. Chung
t5i da. chirng minh hai dinh Iy v'e di'eu ki~n c'an d5i voi lu~t tirong pharr trong logic mer nharn kit!m tra tinl
chat thoa diro'c cila lu~t tirong phan m9t each hi~u qua ho'n.

1. MO"DAU

Hien nay tren the giOi nhieu nha khoa hoc dang t~p trung nghien CUu v'e Iinh hrc mo' va dil. thu
diroc nhieu ket qui tot dep, d~c bi~t trong dieu khie'n h~ thong. Ly thuyet t~p rno' dil. diro'c Zadeh
dtra ra t ir nhii:ng nam 1965 [7] va da dircc ap dung trong nhieu linh virc khac nhau, ch!ng han Tong
(1977) [4] dil. mieu d. tinh chat logic d5i v&i cac lu~t mo' trong cac h~ dieu khi~n mo. Looney (1988)
[2] dil. su: dung trang thai chan Iy mo thao tac tren cac ma tr~n qui tite mo b6i.lu~t MINIMAX logic,

. va cling dil. dung hrci Petri mo' [1] M ma hlnh hoa cac h~ dieu khie'n mo , con Postlethwaite (1990)
[3] da d'e e~p den cac h~ chuyen gia me v.v ..

2. LUOl PETRI LOGIC

Djnh nghia. Liroi Petri logic P bao gom:
(i) Mi?t kien true hroi;
(ii) Mi?t thu tuc thao t ac;
trong do clning ta hie'u kien true lurri 111.mi?t do thi co hiro'ng clnra hai loai dinh:

a) DietL ki4n, ky hi~u: 0
b) Sf! ki4n, ky hieu: I

Cac dieu ki~n va S,! ki~n diroc noi voi nhau theo hai nguyen titc:
• Noi tir dinh dieu ki~n den dlnh S,! kien, holi-c tir dlnh S,! kien den dinh dieu kien.
• KhOng diro'c noi hai dinh cung loai.

ve thu tuc thao t.ac, hroi sd- dung cac kich di?ng, diro'c bie'u di~n bhg mi?t cham den trong dinh dieu
ki~n.

- M9t kfch d9ng co m~t trong dinh dieu ki~n bi~u di~ngia tri chan Iy bhg 1, con khOng co gl
(ding) 111.bie'u di~n gia tri chan Iy b~ng O..

- M9t su' ki~n diro'c goi 111.khd hi4n, neu mi?t dinh dieu ki~n noi vao dinh Sl! ki~n do deu chira
m9t kich d9ng.

- M9t Sl! kien ma diro'c phep ehay de' kich heat ta:t d cac dieu ki~n diro'c noi trtrc tiep t ir dieu
ki~n den sir ki~n va tir str ki~n den dih ki~n, nho' vi~e thuyen ehuye'n cac kich d9ng Ia:y tir dieu
ki~n _vao cua S,! ki~n va them vao doi v&i cac dih ki~n _ra tir S,! ki~n d6.

eM y: M9t hroi Petri logic kift noi diroc v&i m9t "the giOi ben ngoai" nho edc a:lnh bien. Nhirng
dieu ki~n ben ngoai kfch heat vao cac dih ki~n bien diro'c goi 111.ngtLon, con nhirng dieu ki~n ben
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ngoai diro'c kich heat nho' cac su' kien bien dtro'c goi la dich.

Thi du: Cac dieu kien la nh irng rnenh de khhg dinh ho~c dung ho~c la sai, chhg han trong hlnh 1,
cac dieu kien C1, C2 va C10 khoi d'au la dung, diro'c ky hi~u bhg mc;Jtcham den. Di'eu nay tao kha
n ang cho str kien El ch ay va chuydn kich dc;Jngsang cho cac dieu ki~n C3 va C4 tigp theo nhir trong
hlnh 2.
Dieu ki~n C4 kich hoat cho sir kien E2 chay va chuy~n kich dQng sang cho cac dieu ki~n Cs va C8.

Hon nira tinh mer, tinh chay va tinh kich heat tao cho su' ki~n Es chay va chuydn kich di.'>ngra rnoi
trtro'ng ben ngoai, tu'c Ia ilich.
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Hinh 1. Lu6i Petri l<;>gictrmrc khi chay

Vi~c chay cu a cac su kien la tircng irng v6i lu~t Modus Ponens, ching han trong hlnh 1 va 2
chi ra rhg kien true hrci co chira qui d.c: [(C1 AND C2) --+ (C3 AND C4)] ttro'ng dirong v&i hai
quy t1{c sau day:

[(C1 AND C2) --+ C3 va [C1 AND C2) --+ C4].

Neu thO.n lu4t (rule antecedent) (C1 AND C2) diro'c kich hoat thl lu~t str ki~n [keo theo) dtrrrc mer
M chay va kich hoat ktt lu4n lu4t C3 va C4. Nhir v~y phep "AND" (y day co th~ du'o'c me hmh hoa
cho 2 phan: thO.n lu4t va ktt lu4n lu4t. Dieu ki~n C6 co thg diro'c kfch heat va nhu v~y vi~c chay ciia
su' ki~n E3 ."OR" E7 la thuc hien diro'c hay noi mc;Jt each khac phep toan logic "OR" la thirc hien
dircc.

Trong cac hlnh 1 va 2 str kien E7 thg hi~n lu~t: [NOT ClD --+ C6] nho' ky hieu d~u tron nho (0)
(y cuoi miii ten chi ra pUp phti dinh .

• Cac qui tltc co dang [Ck --+ (Cm OR Cn)]la khOng me hmh hoa dircc, VI dang nay khOng xac
dinh doi voi Ht luan khi diro'c kich heat .

• Cac qui tltc c~ dang [(Cj OR Ck) --+ Cm] co th~ tach th anh 2 qui t~c:

[Cj --+ Cm] va [Ck --+ Cm].
Gii su' C = {C1, C2, ... , Cn} la. cac dieu kien cu a hroi logic P. M9t bq drinh dau (marking) cua

Pia m9t vecta M = (ml' m2, ... , mn), trong do mi E {O, 1}. Chung ta goi M la trq,ng thai thlfc cti a
P. Trong hlnh 2 trang thai thu-c Mia:
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M = (0, 0, 1, 1, 0, 0, 0, 0, 0, 1).

Mi?t bi? danh dau M] dtro'c goi la ilq,t ilv:q-c cila Mo khi va chi khi t6n tai mi?t day cac bi? danh dau
Mo, MI, ...., M] sinh ra nho qua trmh chay lien tiep cu a cac su' kien. .

Nguon Bien
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D{ch Bien
Hinh 2. LU'&iPetri logie sau khi chay

3. T~P M(l' v):BIEN M(l'

3.1. T~p ID<t

D!nh nghia. Mi?t t~p rrur F, tircng irng vo'i t~p nen X, 111.t~p hop tat d. cac phan tti- x E X vo'i
ham thuqc J-LF(X), trong do 0 ::; J-LF(X) ::; 1. Gia tri nay eho ta biet ilq thuqc d6i v&i m6i phan tti- x
trong X thudc vao t~p F.

3.2. Cac phep toan t.ren t~p ID<t

a. Giao cd a cac t~p rrur

Gia stt, eho F va G la hai t~p me tren t~p n'en X. Khi do t~p hop F n G [giao] gom tat d. cac
phan ttt· trong X v&i ham thuqc dircc xac dinh bo-i:

J-LFnc(X) = min{J-LF(x), J-Lc(x)}.
b. Ho p eda cac t~p mir

Gia sti- F va G la hai t~p me tren nen X. Khi do t~p ho'p F U G [hop] gom tat d. cac phan tti-
trong X vo'i ham thuqc diro'c xac dinh bo'i

J-LFUC(X) = max{J-LF(x), J-Lc(x)}.
c. Phiin. btl csl a t~p rrur

Gia su: F la mi?t t~p rno' tren t~p nen X. Khi do t~p hop ~F drro'c goi 111.phiin. btl ciia t~p mo'
F 111.t~p hop g6m cac phan tti- z E X voi ham thuqc:

J-L~F(X) = 1- J-LF(x).
d. Xac dinh giao va hcrp csia hai t~p mo: tren. hai t~p nen kluic nhau
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Gia su: F Ia m<?t t%p mo tren t%p nen X va G Ia m<?t t%p mo' tren t%p nen Y. Khi d6 t~p hop
E = F n G (giao) cii a 2 t%p rno' tren t~p nen X x Y Ia m<?t t4p me)"dircc xac dinh ben ham thuqc:

/-LFnc(X, y) = min{/-LF(x), /-Lc(x)} voi moi (x, y) E X x Y.

Tuo ng t~·, chiing ta xac dinh hC!P cua hai t%p mo tren hai t~p nen khac nhau: Gia su: F Ii m<?t
t%p mo' tren t%p nen X va G Ii met t4p m& tren t~p nen Y. Khi d6 t~p hop H = F u G Ii t%p rno'
tren t%P n"en X x Y dircc xac dinh b&i ham thuqc:

/-LFUC(X, y) = max{/-LF(x), /-Lc(x)} voi rnoi (x, y) E X x Y.

Theo quan di~m khong chinh titc, chung ta hi~u t%p rno F Ia m<?t bien mo: (fuzzy variable),
ttro'ng tl! nhir doi bien Bool trong logic menh de. Trong khi bien Bool tiiy chon giii'a OFF va ON
(hay Ia 0 ho~c 1) thi tuy chon mo' cii a Zadeh c6 th~ Ia m<?t ty I~ tren dean OFF va ON.

M<?t bien rno' bie'u di~n m<?t su ki~n c6 mot gia tri mo nrong irng la IF\, ch5.ng han: Neu F Ia
mot dieu kien "Nhi~t d9 trung binh" thl IF(x)1 = /-LF(X) duo'c xac dinh beE sir xujit hi~n cua nhiet
d9 th uoc vao t%p mo: TRUNG BINH xac dinh tren b~c cac gia tri nhiet d9 cua X (b~c nay diro'c mo'
h6a theo nhiet d9 d9C vao cu a x).

Gia su' G Ia bien mer doi voi menh de "Van mo". Khi d6 ~ G Ii menh de "Khong van mo" hay
Ia "Van d6ng". Neu IG(x) 1= 1/4 (van La 1/4 mJ aoi veh x), thl I ~ G(x)1 = 1 - IG(x) I = 3/4 (van
La 9/4 il6ng ss: veri x). Cac phep toan AND va OR co th~ dU'9'Cdinh nghia trro'ng irng v&i MIN va
MAX.

Ph ep to an NOT cling duoc xac dinh theo nghia phan bu mo: I ~FI = 1 - IFI.
3,3. H~ logic IDa

D!nh nghia. M9t h~ logic mo Ii m<?t b9 ba 1 = (V, T, H), trong d6:
- V'= {A, B, C, ... } Ii t%p hop cac bien mo',
- T = [0, 11 Ii khoang gia tri chan If,
- H = {MAX, MIN, NOT, -+, ==} Ia t~p hop cac phep toan logic tren V x V vao V (ho~c V vao

V doi veri phep toan I-ngoi NOT).

Sau day Ia bing chan Iy cu a bien mer:

Bien logic _vao Bien _ra mo /Bool Gia tri chan If _ra me

1. A, B C = (A MIN B) ICI = JAI MIN IBI
2. A, B C = (A MAX B) ICI = IAI MAX IBI.
3. A, B C=A-+B ICI = 1, neu IAI ::; IBI
4. ICI = 1- ([AI - IBI)'

neu IAI ~ IBI
5. A, B C = (A == B) ICI = 1 - IIA(x)I-IB(x)11

~ 6. A C = notA ICI = l-IAI

Dong thir nhat cii a bing tren Ia phep MIN (AND), dong thir 2 Ia phep MAX (OR), dong thir 3
va thir 4 suo dung phep keo theo (-+), dong thii' 5 Ia tuo'ng dtro ng (==) v a dong thir 6 Ia phep NOT.
Phep ttro ng dtro ng mo bao ham ca trtrong hcp BooI, nhimg trong trtrong hop rno' thl cho phep tfnh
theo b~c mo' cua phep tirong dirong , nghia Ia hai ve cii a phep tirong ducng nh an cling gia trio

Phep keo theo la m9t phep t5 hop sao cho n6 diroc gan gia tri chan If mo cho ket qua, nhirng
khOng giong nhir Iu~t Modus Ponens m a ph ai Ia [A AND (A -+ (J)B)], co nghia Ia phep keo theo
gia tri rno f cua [A -+ B], va gia tri chan If mo' IAI cii a A se keo theo gia tri chan If rno' IBI cu a B.
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Gia trj ma I la ty l~ cua slf m& r~mg trong vi~c hra chon mer, nghia la phep keo theo [A -+ (J)BJ
voi gia tri chan ly IA -+ (J)BI = I va gia tri chan ly mo' IAI cda A, gh ch~t B v6'i st! dung dh cua
A vao gia tr] chan ly mer I cua phep keo theo, va khOng dtro'c phep.virot qua gia tr] cMn ly mer ciia
B ma gia tri nay 111.lo-n hon gia tr] chdn ly ngubn ciia A. Do d6, mo hlnh d5i vo-i gia tri chan lfctia
B la IBI = MIN {IAI, n = IAI MIN I. Mo hmh nay cling dung d5i vo-i phep keo theo trong logic
m~nh de. Tat nhien B c6 th~ co gia trj chan ly doi vo-i mgt so phep keo theo trong Logic hay la mgt
s~' mer h6a. Chung ta c6 th~ han chg gia trj chan ly ciia B doi v6'i A - ngir canh, nghia 111.st! phan
b5 gia tri chan ly doi v6'i B chi phu thu{k vao A, ky hi~u la IB(A)I. Tfnh cha:t keo theo ma b&i ngii'
canh cling dung doi vo-i logic Bool (logic 2 gi6. tri).

3.4. Modus Ponens ma-
Lu~t nay diroc dira ra duoi dang CC1 bin la (A AND [A -+ (J)BJ -+ B.
Gia trj chan ly ma diroc xac dinh d5i vo-i A va [A -+ (J)BJ b~ng:

IB(A) 1= IAI MIN I·
A can phai khoi dh bhg mgt gia tri chan ly dirong, nghia la nh~n mgt st! ki~n mer M chay va. kich
heat B v6'i m<$t gia tri chan ly mer. Ket lu~n mer va phep keo theo ngir canh cho phep tao dung gia
trj mer d5i vo-i B tir cac phep keo theo ngir canh khac nhau, va sau d6 xay dimg blng each t5 hop
moi gia tri chan ly logic d5i vci gia trj chan ly cuoi cimg, va dmrc viet:

IBI = MAX {IB(A)I, IB(D) I},

trong d6 doi voi A va D, m5i mgt gia tr] chfin ly rieng cua n6 den keo theo B.

TM d'l!-:GiA.sft (A -+ (0,3)B) va (D -+ (0,8)B). Khi d6 doi voi IAI = 0,6 va IDI = 0,7 thl B(A) dtroc
kich heat (chi c6 tir A) vo'i gia trj chan ly 111.MIN (0,6,0,3) = 0,3 nhirng B(D) diro'c kfch heat (chi c6
tIT D) voi moi gia trj chfin ly MIN (0,7,0,8) = 0,7. Nhir v~y gia tri chan ly cua B tu- A OR D 111.

IBI = MAX{IB(A)I, IB(D)I} = MAX {0,3, 0,7} = 0,7.

Chu y r~ng khOng phai rnoi lu~t cua logic Bool d'eu c6 th~ ap dung cho logic mo, chhg han
nhtr tinh dung cua lu~t tirong phan (Contraposition hay con goi la Modus Tollens) doi vo-i phep keo
theo (trrc la (A -+ B)'la dung khi va chi khi (.....,B -+ .....,A) la dung).

TM d'l!-: "Ngv:eri hUt thuDc La thi ung thv: ph5i" 111.dung d5i v6'i mgt so trtro'ng hop nao d6, nhimg
khOng phai keo theo "Khfmg bi ung thv: ph5i la do khOng hUt thuDc l6." 1a luon luon dung diro'c.

ChUng ta se chirng minh rhg lu~t ttrcmg phan mo 111.dusng tren nhirng han che nhat dinh,

D'[nh If 1. (Dieu ki~n din) Neu I E [0,5, 1J va IAI E [1-1, IJ thi P = (A -+ (I)B) c6 giG.tri chiin. l'li
mer I khi va chi khi Q = (.....,B -+ (I) .....,A) c6 giG.tri chiin. ['Iim& I.
Chung minh. Gii sU-I E [0,5, 1J va IAI E [1-1, II. Khi d6 chung ta c6 IAI ~ I, va 1- IAI ~ I hay
la I.....,AI~ I. M~t khac, P = (A -+ (I)B) c6 nghia la theo dinh nghia:

IBI = MIN {IAI, n = IAI va I.....,Bj= 1-IBI =l-IAI = I.....,AI~ I·
Tu' d6 suy ra r~hg Q = (.....,B-+ (I) .....,A)c6 nghia la I ""AI = MIN {I.....,BI, n. V~y P = (A -+ (J)B)
c6 gia tr] chan ly me I khi va chi khi Q = (.....,B -+ (I) .....,A) c6 gia tr] chan ly mo' I, VI cluing ta luon
c6 cong thii'c .....,(.....,X) = X.

3.5. Ap dung d~ ki~m nghiem

TM d'l!-1. GiA. sft cho IAI = 0,2 va I = 0,6. Khi d6 cong thrrc (A -+ (0,6)B) c6 nghia Ill. IBI =
MIN {IAI, n = MIN {0,2, 0,6}, nhirng trong khi d6 I .....,BI= 1 -IBI = 1 - 0,2 = 0,8 va do d6 cong
thirc (.....,B-+ (0,6) .....,A)c6 nghia Ill. I.....,AI= MIN {I ;""'BI, II = MIN {0,8,0,6} = 0,6 <> 0,8. Trai vo-i
dieu clnmg minh tren (theo btrtrc chirng minh). .

D~ ki~m nghiem nhanh, chting ta ap dung Dinh ly 1 nhtr sau:
IAI = 0,2 va I = 0,6, nghia la. IE [0,5, 111a dung, nhirng IAI = 0,2 ¢. [1-0,6,0,6J. Do d6 theo Dinh
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Iy 1 v'e di'eu ki~n c~n, Iu~t ttro'ng phan khOng ap dung dU'gc cho thl du 1.

TM d,!- I? Giel. su- cho IAI = 0,75 va 1=0,5. Khi d6 theo di'eu ki~n c~n cda Dinh Iy 1:

IAI = 0,75 ¢. [0,5,0,5].

V~y thi du 2 cling khong ap dung diroc Iu~t tU'O'Dgphan.

TM d,!- 9. Gicl. Sl~:cho IAI = 0,4 va I = 0,8. Khi d6 theo di'eu ki~n cua Dinh Iy 1:

I = 0,8 E [0,5,1] va IAI = 0,4 E [0,2,0,8].

V~y thi du 3 ap dung diro'c cho Iu~t ttrcng phan,

CM 1. Hi~~ nhien 130I = IAI =0,5 luon luon dung.

Bay gio- thay I bhg 1-1 ciia Dinh Iy 1 chiing ta c6 ket qua sau:

D!nh ly 2. (Dieu ki~n c~n) Neu I E [0,05,0,5] va IAI E [I, 1-/] thi P = (A -> (1-I)B) co gia tri
ch.iir: 11 mo- 1-1 khi va cM khi Q = (""B -> (1::'1) ""A) co gia tri chiiti 11 mo- 1-f.

Chung minh. Chirng minh tirong tl! nhir Dinh Iy 1 bhg each d5i vai trc cua I cho 1-1 nhtr da. neu
tren.

TM d,!- 4. Gicl. SU-cho IAI = 0,2 va I = 0,5. Khi d6 cong thtrc (A -> (1 - 0,6)B) c6 nghia 130IBI =
MIN {IAI, 1-1} = MIN {0,2, 0,6} = 0,2, nhirng trong khi d6 I ""BI = 1-IBI = 1-0,2 = 0,8, va do d6
cong thuc (""B -> (1-0,6) ,...,A)conghia la I ""AI = MIN {I ""BI, 1-1} = MIN {0,8,0,6} = 0,6 <> 0,8.
Trai v6i. di'eu chimg minh tren (theo buxrc chirng minh).

D~ ki~m nghiem nhanh, chting ta ap dung Dinh.ly 2 nhir sau:
IAI =0,2 va I = 0,4, nghia 130f E [0,0,5]130 dung, nhtrng IAI = 0,24 [0,4,0,6]. Do d6 theo Dinh Iy 2
ve di'eu kien c~n, Iu~t ttro'ng phan khong ap dung dtroc cho thf du 4.

TM d,!- 5. Gicl. su- cho IAI = 0,4 va I = 0,4. Khi d6 theo di'eu ki~p. can cda Dinh Iy 2:

f = 0,4 E [0,0,5] va IAI = 0,4 E [0,4,0,6].

V~y thi du 5 ap dung duoc Iu~t tirong phan,

H~ qua 1. Neu I E [0,5, 1i va MIN {IAI, IBI} E [1-f, I] thi khi ito
(a) Cong thuc P = (A AND B -> (I)A) co gia tr; chan 11 mo- I khi va chi khi Q = (,...,A -> (I)

,...,AOR ,...,B) co gia tr; .ss« 11 mo- I, trong ito MIN {IAI, IBI} = IAI·
(b) Cong thuc P' = (A AND B -> (I) B) co gia tr; chiin. 11 mo- I khi va chi khi Q' = (,...,B ->

(I)AOR ,...,B) co gia tri chiin. 11 mo- I, trong ito M IN{IAI, IBI} = IBI·

ChUng minh. (a) Gicl. sd' I E [0,5, 1] va IAI E [1-1, I]. Khi d6 chiing ta c6:

IAI:S I va IAI ~ 1-f.
M~t kh ac, P = (A AND B -> (I)A) c6 nghia theo dinh nghia:
IAI = MIN {IA AND BI, I} = MIN {MIN {IAI, IBI}, I} = MIN {IAI, IBI} ~ 1-f.
Do d6, chung ta c6

I ~ 1- IAI = I ""AI = 1- MIN {IAI, IBI} = MAX {1-IAI, 1-IBI}
= MAX{I ""AI, I ""BI} = I ""AOR ""BI·

V~y theo Dinh Iy 1:
P = (A AND B -> (I)A) c6 gia tri chan Iy mo' I khi va chi khi
Q = (""A -> (I) ,...,AOR ""B) c6 gia tr] chan Iy mo f, VI chiing ta luon c6 cong thtrc ""(",,X) = X.

b) Chung ta clurng minh tU'O'Dgt\).' bhg each d5i vai tro A cho B.

H~ qua 2. Neu I E [0,0,5] va MIN {IAI, IBI} E [I, 1-/] thi khi ito
(a) Cong thUc P = (A AND B -> (1-I)A) co gia tri chan 11 mo- 1-/ khi va chi khi Q = (,...,Q ->

(1-1) ,...,OAR ""B) co gia tri chiin. 11 mo- 1-/, trong ito MIN {IAI, IBI} = IAI·
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(b) Cong thuc P' = (A AND B -+ (l-f)B) co gia tri chtin Ii mer 1-f khi va cM khi Q' = (",B ~
(l-f)AOR "'B) co gia tri chiiti Ii mer 1-f, trong il6 MIN {IAI, IBI} = IBI,

Chung minh, Chimg minh turrng t~' nhir H~qua 1bhg each d5i vai tro cua f cho 1-f.

Cac phep toan NOT, MIN, MAX keo theo ngir canh va ttrong dirong deu la day dii, va no ciing
keo theo tinh dung dh cua m9t so lu~t, ch!ng han nhir lu~t De Morgan.

3.6. Cac lu~t tieh c'da tc1ng va tc1ng cua tieh cda De Morgan (xem [6])

1) ",(X MIN Y) = (",MAX ",Y),
2) ",(X MAX Y) = (",MIN "'Y).

4. LUGl PETRI MO'

D!nh nghfa, M9t Itt6'i Petri mer Ia m9t hro'i Petri logic, trong do no su- dung logic me thay cho
logic Bool. Sl! kien thiet bao g<Jmm9t t~p cac lu~t co dang:
(1) (AI and ... and Am) -+ (BI and ... and Bn);
(2) Al or ... or Am) -+ (BI and ... and Bn);
(3) [(All and ... and AIm) or ... or Akl and and Akp)]-+ (BI and ... and Bn);
(4) [(All or ... or AIm) and ... and (Akl or or Akp)]-+ (BI and ... and Bn),
trong do m, n, k, p ~ 1, va Ai, Bj la cac bien me bi~u di~n cac dieu kien,

TM d¥ (hl.nh 3).

f2

Hinh 9. Liroi Petri mo'

D!nh nghia. Doi v6i. m6i dinh N, (ho~c la dinh dieu ki4n ho~c la dinh S1[ ki4n) thl khi do:
(1) T~p tat ca cac dinh noi vao trrrc tiep Ni, dircc goi la t~p_trm)-c cua N, va diro'c ky hieu la * N;.
(2) T~p tat ca cac dinh di ra tru'c tiep tir N; diro'c goi la t~p_sau cu a N;, va diro'c ky hi~u la N;*.

TM dl!- (hl.nh 4).
Su ki~n EI cua hinh 4(a) la khd hi4n chi khi dieu ki~n thudc t~p_tru-&c *EI cua no co chira m9t

kich d9ng bi~u di~n b~ng m9t gia tri chin ly mo' khac O. Cac gia tri me nay tir t~p_tru-&c cua cac
di'eu kien diro'c MIN-h6a d~ nhan diroc gia tri mer el = MIN {mi : C; E * E I} tai s1]."kien EI. VI sir



80 TRAN THQ CHAU

ki~n EI bigu di~n m9t phep keo theo, nen bitt bU9C phai c6 m9t gia tri mo' keo theo II. Khi gia tri
kfch heat dii diro'c thirc hien thi su; ki~n keo theo la:

al = MIN {II, ed = MIN {0,65,0,60} = 0,60.

Gia tr] nay kich hoat m6i mc$t di'eu ki~n thucc E; vai gia tri mo' al =0,60. Trong hinh 4(a)' su' ki~n
EI mo thi gia tri nhan diroc thong qua

ei = MIN {ml, m2, m3} = MIN {0,6,0,7,0,8} = 0,60.

m1 = 0,6 mZ = 0,7 m3 ::;0,8c,<~~/~~
E~/.,,0,; 1,,0,65

a,1 = 0,6

(a)

E e
1
:: 0,6

\'--e2= 0,9 }~f::0,7
,. a.Z:: 0,76 1

~ .:11::0,6
E ~r.;;z ~ .. m4 ::0,7

f,' 0,76 C4~

(b) ""4= 0,76

Hinh 4; Luci Petri mo' sau khi chay

Trong hinh 4(b)' di'eu ki~n C4 dtroc kich heat nhi'eu hen mc$t su' ki~n thuoc vao t~p_tmac *C4,

thi khi d6 m~i mc$t S,!" ki~n Ei E *C4 kfch heat C4 voi mc$t gia tr] kich heat ai, gia tri nay gay ra S,!"
tac dc$ng doi vai gia tri chfin ly cua ciia C4 chi tu Ei (phep keo theo ngir canh]. M9t str ki~n khac
Ek E * C4 ciing kich hoat C4 va gay ra m9t S,!" keo theo ngir canh ak chi tit Ek. Nhung str t~m tai
cua gia tr] chan ly doi vai dieu ki~n C4 dtro'c keo theo tir mdt so nguon goc truce d6. Khi d6 vi~c
c~p nh~t gia tri rno doi vOi C4 la:

a4 = MAX {\C4\, ak, ai} = MAX {m4, ak, ail.

Theo hinh ve doi vo'i di'eu ki~n C4 cluing ta c6: ai = al = 0,6; ak = a2 = 0,76 va m4 = 0,7 va
khi duoc kich heat doi vci b9 danh dau moi thi gia tri mo m4 diroc tinh Mng cong thirc:

m4 = MAX {aI, a2, m4} = MAX {0,6, 0,76,0,7} = 0,76.

tHy 111.mc$t su; minh hoa v'e heat dc$ng cii a m9t hrci Petri mo' cling vai each tinh toan gia tri mo' tai
mfit trang thai khi diroc kich heat.
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