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LAP LUAN TRONG eAe HE TRI 'r+urc F-LUAT.. . .

NGUYEN THANH THl1Y, PHAN DUONG HIEU

Abstract. We consider in this paper knowledge systems whose knowledge base consists of F-rules. Each rule
allows us to find the truth probability interval of the consequence as a function of the ones of premises. Its
reasoning process is an iterative execution of a deduction operator on F-rules. A knowledge system is called
stable iff it is consistent and its reasoning process is stationary. We have found a necessary and sufficient
condition for a strongly monotone knowledge system to be stable and proved that the reasoning process is
stationary for knowledge systems with knowledge base represented by "cracked graph" .

Torn tiit. Trong bai nay ta xet cac h~ tri thuc voi CO" so' tri thu:c gom cac Fvluat , m6i luat cho t a qui t~c
tinh khodrig xac sufit dung cua ket luan du'oi dang mot ham doi vo i cric khoang x ac suat dung cd a cac ti'en
de. Qui trlnh lQ-p luan mo ti viec thu'c h ien 11j,ptorin t11·suy di~n tr en cac F-Iu~t cii a h~. Mot h~ tri t hu'c
dtro'c goi la 5n diuh khi no phi mau thu~n va qua trlnh IQ-pluan la dirng. Chung tai dfi trm du'o'c di'eu kien
din va d11 d~ mot h~ tri th ire don d ieu rnan h la 6n dinh v a cling chtrng minh du'oc ding doi voi cac h~ tri
thirc co do th i bi~u di~n co' sd- tri th irc "bi ran", qua trinh I~p luan la dirng.

1. MO'DAU

Trong Iinh v u'c tri tu~ nh an t ao, viec xay dung cac h~ tri thirc la mot trong nh img van de trung
tam drro'c nhieu t.ac gii quan tam ng hien ciru. M<?t h~ tri th irc gom mot co' s6' tri th u'c va mot co'
che l$,p luan. Trong th u c Uf, cac tri th irc th iro ng la khong chic chh. C6 nhieu each bie'u di~n tri
thtic khorig cHc chan v6i nhirng phuorig phap l$,p luan kh ac nhau [1,2,4]. MQt cach tiep c~n den
cac tri t htrc dang nay, h~ tri tlnrc F-Iuat m a t a se xet diro'i day, da du'oc de xufit trong [3,5].

Van de quan trorig la nghien ciru tinh 5n dinh v a tinh dung cu a h~ tri thtrc (M<?t h~ tri thirc
duo-c coi la dirng khi qua trlnh l~p luan se dung sau mot so hii'u han bucc l~p. MQt he tri tlnrc la
5n dinh khi n6 phi mau thuan va dirng].

Trong [5] dua ra dih kien n h an biet tinh dung cua h~ tri t lurc F-Iu$,t la: i) hoac rnoi ham xufit
h ien trong cac F-Iu$,t khong tang theo moi bien khoang cu a n6, ii) ho~c do t.hi bie'u di~n tri th irc phi
chu trtnh. Hai tru'o'ng ho-p nay thu hep dang ke' ho cac CO" s6' tri tlurc trong cac bai to an thuc te.

Trong bai nay, chUng toi xet cac he tri thrrc don dieu m anh. Dinh ly 1 dtra r a dieu kien can va
dti de' h~ tri thirc don dieu m anh la 5n dinh. Mot nhan xet la tinh don dieu manh cua F-Iu~t ph an
anh sat thu'c v a tru'c quan quan h~ nh an qui giii'a tien de va ket luan theo nghia khi c6 nhieu thong
tin hon ve tien de thl se c6 nhieu thong tin hon ve ket luan. Khi xet h~ tri thirc bat ky (gom d
F-Iuat khong tang va don dieu m anh}, cac t ac gii da chirng minh dtro'c tinh dirng cu a qua trlnh l~p
lu an neu do thi bie'u dien CO" 56' tri thirc cti a h~ hoac khorig c6 chu trlnh, hoac neu c6 thl moi chu
trlnh dh chira cung ran [Dinh ly 2). C6 the' nh an tHy cac ket qui trong [5]la trtro ng ho'p rieng
cu a cac ket qui d uo'c dua ra.

2. H~ TRI THUC F-LU~T vor GIA. TR~ KHOANG

2.1. Dinh nghia

Coi t~p cac khoang con cu a [0, l]la C[O, I] = {[a,,B]I 0 < a :::; ,B:::; I}.
SV' k ien: la mot c~p gom mot atom S v a mot khoang IE C[o, I] va diro'c ki hieu la (S, J) voi nghia
rlng xac su St dung cd a S n~m trong khoang I (ta n6i I la gia tr i cu a atom S).

Tri t.hirc d arig F-Iu~t [goi d.t la F-Iuat) co dang sau:
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r: (Sl,Id 1\ ... 1\ (Sn,In) ---+ (S, 1= 1(11, ... ,In)), (1)

trong do I lit ham cu a cac bien khoang Ii'
Co' so· tri t.hirc F-Iu~t [kf hi~u lit 8) gom hai th anh ph an: t~p cac su: kien 8, = {(S, I)} v a t~p
cac F-Iudt 8r = {r;}. Moi lu at r; E 8r co d ang:

r, = (Ai" Ii,) 1\ . 1\ (A i.:: I,rn ) ---+ (Ai, Ii = I, (Ii 1 , ••• , t, )).
I I HI,

(2)

Ky hieu r lit t%P cac atom xufit hien trong cac lu~t cu a CO' so' tri t.lnrc 8.

Toan tli' suy di{\n t8 t.r en co' so' tri t.hirc 8: G9i J lit t~p cac anh x a t ir r v ao C[O, I]. Moi IE J
duo c xem lit phep gan gia tri eho cac atom. Khi do, t8 : J ---+ J diroc xac dinh n htr sau:

t8 (I)(A) = I(A) n ( n /;(Iii" ... ,Ii".,)), VA E r, (3)
iEEA

trong do: IE J v a EA lit t~p cac luat co ve ph ai chua atom A.
H~ tri t.hirc F-Iu~t (ki hieu lit 6.8) bao gom CO' so' tri thtic 8 va toan tti: suy dien t»-
Gia tr! cac atom d6i vo'i h~ tri t.hirc 6.8:

+ Phep gin tri ban dau eho cac atom I~ E J:
I(~ (Ai) = t, neu (Ai, Ii) E 8, va I(~ (Ai) = [0, I] neu ng u'o:c lai. (4)

+ Ph ep gan tri cho c ac atom sau bU'<1CHip thii' n (n ~ 1)

I~ E J: I~ = t8(I~_1)' (5)

P'hari loai cac he tri t.htrc:. .
- H~6.8 lit phi m au thuan t ai buo-c l~p thli' n khi: VA E r : I~ =j:. 0.
- He 6.8 lit phi m au thuan khi vo'i moi n, 6.8 lit h~ phi mau thuan t ai bU'<1Cl~p th ir n.
- H~6.8 lit dirng t ai btro'c l~p t lur n khi: VA E r : I~ = I~-l.
- H~ 6.8 lit dirng khi co n M 6.8 lit h~ dirng t ai buo'c l~p t lur n.
- He 6.8 lit 6n dinh t ai bucc l~p thu' n khi 6.8 vira lit h~ phi mau thuan vira lit h~ dimg t ai bu'o'c

l~p th u' n.
- H~ 6.8 lit 5n dinh khi co n de' 6.8 lit h~ 5n dinh tai buo'c l~p thu: n.

Mot sO'ki h ieu:
• Ta viet I~ thay cho I!. (A), viet /; (In) thay cho I. (I;~, ... , Ii~n,) (trong do I;; lit gia tr i cii a atom
Ai, sau buo'c l~p th ir n).
• lefti, right, tu'ong ling la t%p cac atom xu at hien o' ve tr ai , ve ph ai cua lu at ri.
• V6"i moi khoarig I = [x, y] E C[o, 1], t a d~t: l(I) = x, r(I) = y.

2.2. Do th] co hrro'ng ttrcrng irrig vo'i co' so' tri t.hirc dang F-Iu~t

Do t.hi co huo-ng G tucng ling vo i h~ tri th irc 6.8 gom t~p dlnh r va t%p cung co hu'o'ng

E = {(X, Y) I :3ri : X E left, , Y E right.}, (6)
Ki hieu dmax( A, B) vo'i A, B E r lit d9 d ai diro'ng di xa nhfit tu' A toi B trong G t.hoa man moi

dlnh di qua toi da mot Ian.
D9 sau cu a dlnh A E I':

Depth(A) = maxdlllax(X, A).
XEr

(7)

3. H:¢ TRI TH1TC DON DI:¢U M~NH

3.1. Mot sO'kha i ni~m rno' dau

• Voi A, X E r va so t u' nhien n ta dinh nghia cac tan tu' sau:

- Cl(A,n) == l(I~) > 1(I~-1) (8)
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- Cr(A, n) == r(I~) < r(I~-l) (9)
- C(A, n) == I'J,. C I~-l j (<* CI(A, n) V Cr(A, n)) (10)

- actl(X, A, n) = True khi v a chi khi t hoa man dong thai hai di'eu kien: (11)
a, CI(A, n),
b. I(I~) = I ( n f;(In-l)), trong do Tx = {i[X E left.}

tETxnEA

(Nghia la X tic dong lam gia tri cua A bi co tr ai (; biroc lap thir n),
- actr(X, A, n) = True khi v a chi khi tho a man dong thai hai dieu kien: (12)

a, Cr(A, n),

b, r(IA) = I ( n h(In-l)), trong do Tx = {i[X E left.}
iETxnEA

(Nghia la X tic d$ng lam gii tri cti a A bi co ph ai 6, bu'oc Hip thu' n),
• V&i A E I', t a goi l-dm'l11g (ho~c r-ducng] bfic n cu a A la mdt day Xl --+ X2 --+ .. , --+ Xn = A, voi
Xi E r tuo ng iing t.hoa man: Vi = 1, n - 1: actl(Xi' Xi+l, i+ 1) (hoac actr(Xi, Xi+l, i+ 1)), Khi do
vo'i 1 ::;k ::; n t a co Xk ---> .. , --+ Xn = A la mot I-du'(rng b%c n - k + 1 cu a A,

• Diro'ng don la mot day Xl ---> X2 ---> .. , ---> Xn vo i Xi E r va Xi #- XJ' VI::; i #- J ::; n,

3.2. Lua t don di~u t.rai [pha i]

Xet luat r : (Sl, 11) /\ .. , /\ (Sn, In) --+ (S, I = f(Il, .. " In)) trong CO' s6' tri thtrc 8,
r du-o c goi la do'n di~u tr ai khi vo'i hai b9 gia tr i bat ky (II'"'' In, 1) v a (1[, .. " I;" J') t.hoa man:
II s: I, Vi = ~, trong do 1= f(I1, .. " In) v a I' = f(I[, .. " I;.) neu:

+ (:3i : S, Err va I(Ii) < I(Im thi I(J) < I(I'),
+ (Vi: I(Ii) = I(Im thl I(J) < 1(1'),

r dU'<?,Cgoi la don dieu ph ai khi vo i h ai b$ gia tr~ bat ky (II, .. ,,In) va (I;, .. " I;" J') thoa man:
II s: I, Vi = ~, trong do 1= f(Il, .. " I,,) v a J' = i(I;, .. " I:,l neu:

+ (:3i: S, E I', v a r(Ii) < TrIm thl I(J) < I(i'),
+ (Vi: r(I;) = r«)) thl r(J) = r(i'),

Co' so' tri t.hirc 8 du'oc goi la CO' sd- tri thuc don. ai~u manh: khi moi lu%t cu a no vira la do n dieu
tr ai vira la do'n dieu ph ai.

H~ tri t.hirc ~B du'oc goi la hif tri tliiic don. aiifu mo.nli khi co' s6' tri th irc cu a no la don dieu manh.

Vi du 1. Xet co' s6' tri th irc 8 : A[x, y] --+ A[~, ~], H~ ~B la do'n dieu m anh.

Ta thfiy h~ tri t lnrc ~B khon g d irng v a do do, khcng 5n dinh.

3.3. Tinh 5n dinh cua he tri t.hirc don dieu rnanh.. . .
Dinh ly 1. Gid s,); ~B Ia. hif tri ih.u:« don. aiifu manh, {Jat Nmax = T:f Depth(A) + 1. Hif tri thuc

~B Ia. 5n dinh. khi va. chi khi no e« dinh. tai lncsrc lap thu: NIIIax'

Tru-ce het ta se chung minh c ac be; de sau:

B5 de 1. Xet he tri thsi c ~B doti aiifu iruinh; phi mau thudn, tu« co A E r va. so n > 2 sao cho
CI(A, n) (Cr(A, n) tuonq 1.i'ng) thi co X E r sao cho CI(X, n - 1) va. actl(X, A, n) (Cr(X, n - 1) va.
actr(X, A,n) tuoruj u'ng) ,

ChU'ng mi.nh., Ta xet CI(A, n), Theo dinh nghia (8) t a c6:

1(I~-1) < l( n fJ(r-l)) = I(I~),
JEEA

(13)

Luon co
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Jo E EA : I(h, (r'-l)) = I ( n IJ(I,,-l) = I(I~) > I(I~-l).
JEEA

(14)

Suy r a

Do do :3X E leftJo : CI(X, n-l).

(15)

(16)

Nlnr v ay t ir (14), (16) t a co:

1(1:\):::: I ( n IJ(r'-l):::: I(JJo(r'-l)) = 1(1~).
JETxnEA

(17)

Til" (17), rut ra: 1(1:\) = I ( n IJ tr: - 1) ) .
JETxnEA

(18)

'I'ir (16), (18) t a c6 actl(X, A, n) (theo dinh nghia (11)).

Ch u'ng minh t.rrong tu' vo i doi voi tru'ong h o'p Cr(A, n). o
B5 de 2. Xet h~ iri tlui c /::"8 doii aieu manh, phi rruiu. thurin. Neu c6 A E r va so n ::::2 sao cho
CI(A, n) (Cr(A, n) iu oru; u'ng) thi luo n. ton to: l-iiuotu; (r-au'cmg tuon.q ung) b~c n cii a A.

Chu'ng minh, Ta xet truong hop CI(A, n).
v '{ CI(Xn-l, n - 1) ~ "D~t X" = A. Do CI(X,,, n) nen :3Xn-l E r : (theo Bo de 1).

actl(Xn_l, x.; n)
,. { CI(Xi-l, i-I)

Tu·o·ngt~·V~=n-1,n-2, ... ,2taco: CI(Xi,~)=>:3Xi_lEr: ..
actl(Xi-l, Xi, ~)

Dodo day Xl -t X2 -t ... -t Xn = A Ii mot I-du'o'ng bac n ciia A.

Clnrng minh tuong ttr doi voi truo-ng hop Cr(A, n). 0

B5 de 3. Xet he tri thu'C /::"8 do-n a~eu manh, phi rruiu. thuan. Gid s-d' Xk -t ... -t X" la mot l-au'cJ"ng
(r-au'cxng tuoru; u'ng) doti bac n - k + 1 ciia A. Khi 0.6 neu :3 ko > k : CI(Xk' ko) (Cr(Xk' ko) tuon.q
u'ng) thi :3no > n: CI(Xn' no) (Cr(X", no) tuoruj u·ng).

Chu'ng minh, Ta xet tr u o ng ho p Xi; -t ... -t Xn Ii mot 1-aU'cJ"ngdon bac n - k + 1 cu a A.
Ttr CI(Xk,ko), t a col(I~~) > 1(1~(~-1):::: l(It). Suy r a VJ E TXk : I(JJ(lkll)) > I(JJ(lk)) [vi

moi lu at deu la dun dieu m anh]

=> l( (19)

Mat khac (20)

HO'n n iia: (21)

Tif (19), (20), (21) rut r a:

hay

Chung minh tuong t.u , t a co: Vi = 2, n - k, :3k, : k + z < k, < ki-l + 1 : CI(Xk+i, kilo
Nghia la :3no = kn-k > k + (n - k) = n: CI(X", no).

Chun g minh tuong t~· cho truo'ng ho'p Xk -t •.. -t X" Ii mot r-duan q don bac n - k + 1 cu a
A. 0
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Bo de 4. Xit hi tri thsic boB don. ai~u mo.nh, phi mau thuan. Ne u co A E r sao cho ~N > Depth(A)
th6a man Cl(A, N) (Cr(A, N) iuaru; u'ng) thi ~N* > N: Cl(A, N*) (Cr(A, N*) tuoiiq u"ng).

Chu'ng minh. Xet tru'o'ng hap ~ N > Depth(A) thoa man Cl(A, N).
VI Cl(A, N) rien ton tai I-du'ong bfic N cd a A : Xl -> X2 ... -> XN = A (B5 de 2). Ho'n niia do

N > Depth(A) nen at co i v a J (i < J ~ N) sao cho Xi = Xi (tu:c I-du'ong bac N cu a A chira chu
trlnh). Coi io la chi so i lo'n rihfit co t in h chat do v a J() la chi so duy nhat t iro'ng irng.
De thay Xi,,+l -> ... -> XN la m9t dtrong do n v a 111. mot I-du'o'ng bac N - io cu a A.
Do Xl -> ... -> XN = A 111. I-du'o'ng b~c N cu a A nen Cl(X)(" JO)' Vi Xio = Xio nen ta co:
Cl(Xio,fo).

Xet hai truo-ng ho p:

Truoru; hop 1: l(ro+1 ) = 1(1)" )
. X1o+1 x1u+1

Cl(Xi(1l Jo) => I(I~ ) > I(Ii! )
10 10

=> 'If E Tx,,, : l(Ji(po)) > 1(J)(rO)) (vi moi lu~t deu 111. don dieu m anh]

=> I( n f) (PII)) > I( n fi(r")). (22)
iETx nEx

10 to jETx,o nEx,o

.Ta c6: I(Iio+1
) > I(

X'O+l
jETx,o nEx'lI

n fi (PO)) . (23)

VI actl(Xi", Xio+1, io) rien (F,0+1 ) = I(
l x10+1

.ET
x

nE
x,oJ '(I

n fi(IiO)) . (24)

Tir (22), (23), (24) rut ra: l(1i"+l ) > I(IiO+l ) = l(Ii" ).
X,n+1 x1o+1 X10+1

Do do: CI(Xio+1, ]0 + 1).
Theo b5 c.e 3: ~ N* > N: Cl(A, N*) [vi Jo + 1 > io + 1).

Truon.q hop 2: I(Iio+1 ) < I(Iio ). x10+1 xtO+1

Khi do ~ il : io + 1 < il ~ Jo : CI(Xi,,+l, il)' Theo B5 de 3: ~ N' > N : CI(A, N·).
Chung minh tu'ong t.u cho truo ng hop ~N > Depth(A) thoa man Cr(A, N). 0

Nhiin. zet: Tjr B5 de 4, t a co th~ xac dinh tInh bat bien ve gia tri cii a atom A sau NA = Depth(A) + 1
bucc.

Chu'ng minh. Dinh 111 1.

Chidu thuan: Ta chirng minh rnenh de ph an d ao ttro'ng ling cu a no. Cia su h~ khong 5n dinh
t ai burrc N",ax ngh ia 111. ~A E r sao cho:
hcac I'}"'u -=f I,}"'ax -1 (25)

hoac I'}""'x = 0. (26)

Khi do, din ph ai chiing t6 rhg h~ khong 5n dinh ,
Th at vay, neu xay ra (25) thl h~ mau thuh, do do h~ khorig 5n dinh.
Doi voi truo-ng h9"P (26), t a co ~A E r . (Cl(A, NIllax)) hcac (Cr(A, Nmaxl).
Kh ong mat t inh t5ng quat ta xet ~A E r : CI(A, NIllax).

Truo ng ho p he m au thu1n, hi~n nhien h~ khorig 5n dinh.
Ta se chtrng minh rang neu h~ tri thtrc 111. phi m au thuan v a co A E r M Cl(A, Ntnax) (27)

thi h~ se khong dimg.
Merih de nay du'o'c chirng minh bhg ph an chirng.
Cia su: h~ da eho 111. dung. Khi do:

~ NA : CI(A, NA) v a 'In> NA -,Cl(A, n). (28)
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Do (27) nen NA 2': Nlllax > Depth(A).
Theo Bo' ae 4: :.J N* > NA : CI(A, N'). Di'eu nay tr ai vo i (28).

Chieu nghich: Cia. sli· h~ 6n din h t ai buoc N1lJax.

Khi do:
VA E r . rr;,u" = I:!.,u,,,-l => V] : fJ(INu,.,x+1) = fJ(IN""x)

=> V A E r : I:!.",·x+1 = Ir;,u,x.

Ch ung minh t.irong tu: V A E r . Vn 2': N1I1ax : I~ = I~-l, t irc la he d irng.

VI V A E r : I:!."'·'x i 0 => Vn 2': N1lJaX : I'j. i- 0, t irc la he phi rnfiu tIman.

Tv: (29), (30) suy ra he 6!l d in h.

(29)
(30)
o

Vi du sau day chi r a truong ho-p mot he tri th irc don dieu m an h , ch ira elm tr in h , khorig 6n din h
3· bu'oc lip NlJ1aX - 1 nhtrng 6n djnh 3· bu'oc l~p N1lJax•

Vi du 2. Xet CO" so' tri t lnrc 8:
1 xAI2, 1]; A(x, y) --> B(x, y); B(x, y) --> C(x, y); C(x, y) --> A( 2' y);

x 1
C(x,y) --> O(x,y); O(x,y) --> D(x,y); D(x,y) --> E(2 + 4"'y);

E(x, y) --> F(x, y); F(x, y) --> D(x, y).
Do thi t.uo'ng iing vo'i he tri thirc llB:

Voi co so tri th trc tren t a thfiy N1I1ax = 7.

Sau day Ii gia tri cac atom sau cac phep bien do'i:

Buoc l~p A B C 0 D E F
1 0, I] 0, I] 0, I] 0, I] 0, I] 0, I]0 [2' I]

1 1
1 12, I] 14"' I]

1 1
2 [2' I] [4"' I]

1 1
3 [2' I] [4",1]

1 3
1 [2' I] [8' I]

[1 1
3

5 2,lJ [8' I]
1

6 [2' I]
7

(Dau "_" trong bing ngfim hi~u gia tri cu a atom van giii: ng uyen nhtr biroc liip trurrc].

T'ir bing tren t a thfiy atom F co mot I-au·o·ng b~c 5: E --> F --> D --> E --> F chua chu trinh v a
6· bu'o c 6 he khcng o'n d inh rihung a buoc liip thu· 7 (= NlJ1ax) he lai o'n din h.



60 NGUYEN THANH THUY, PHAN DU'ONG HIEU

4. H:¢ TRI THlJ'C DUQ'C BIED nIEN B()] M9T DO TH~ B~ R~N

4.1. Cung r~n

Xet do thi G = (V, E) bigu dien cho h~ tri t h irc 68,
Ta noi ring ham 1(11, "" In) khorig tang theo th an h phan J (can noi, theo th an h ph an IJ) neu

vo i hai bo (11, "" In) v a (I~ "" I:J tho a man: II = I, (Vi = 1,n, i i= J) v a I; c IJ t a luon co
1(11, .'" In) ~ I(I~, .'" I;J.
[Kh ai niern nay yeu hon n hie u khai niern khong tang trong [5]).

Ta dinh nghia (X, Y) E E la mot cung ran khi vo i moi lufit Ti ch ira X Ii ve tr ai nh ir th anh phfin
th ir J va Y o' ve ph ai thi ham f; khong tang theo th an h pha~ thtr J do.

Do thi G = (V, E) duoc goi la bi ran khi n6 khong chua chu trinh ho~c neu co thi m6i chu trinh
deu c6 it nhfit mot cung r<).n.

4.2. Tinh dirng cua h~ tri t.hirc co do th] bie'u dien co' sO-tri t.hirc b] r~n

D!nh ly 2. Ne« aa thi G bie'u u:« CO' sd' tri thu:c B bi ran. thi 68 lti h~ dU'ng,

Bo de 5. Neu:3A E I', n 2 2 : C(A < n), thi :3X E r : C(X, n ~ 1) va (X, A) kh.otu; la cung Tq.n.

Chu'ng m.inh . Vi C(A, N) nen I~ C I~-l
Do d6, :3TiE BT sao cho A la ve ph ai cu a r. v a /;(1,,-1) c I~-l (31)

Neu VX E lefti: -.C(X,n ~ 1) thi /;(1n-l) = /;(1n-2) :2 I~-l Dieu nay mau thuan vo i (31).
Do v ay: :3Y E left, : C(Y, n ~ 1).

Gil sD:doi voi tat dYE left, sao cho Cry, n ~ 1) deu co (Y, A) la cung ran. Ti; CrY, n ~ 1) suy
ra: I~-l C I~-2 Do ham I, kho ng tang theo c ac t h arih ph an thay d5i Y, nen /;(1n-l):2 /;(1,,-2).

BO'n 1111'a/;(In-2) :2 I~-l (theo (3)). Suy r a /;(1"-1) :2 I~-l Dieu nay m au thuh voi (3.1).
Trrc la: :3X E left, de' C(X, n ~ 1) v a (X, A) khong la cung r<).n, 0

ChU'ng minh Dinh Iy 2

Gia s11'68 k hong la h~ d img. Ta se ch irng minh ton t ai mdt chu trinh khorig ch ua cung ran.
Do he khong d irng nen :3A E r de' Vn,:3N > n : C(A, N). Ta lay truo'ng ho'p n = Depth(A).

Theo B5 de 5, C(A, N) nen :3A1 : C(AN-1, N ~ 1) v a (AN-I, A) khcng la cung r<).n.
Tu'ong t.u, :3Ai : C(AN-i, N ~ i) v a (AN-i, AN-i+d khorig la cung ran, i = n ~ 2, n ~ 1, ... , 1.
Xet d uong Al -> A2 -> ... -> AN-1 -> A di qua N die'm. Do N > Depth(A) nen :3i < J : Ai =

AJ.

Suy ra Ai -> Ai+ 1 -> .. , -> AJ la mot elm trinh khong chtra cung r<).n.

Th ufit toan sau xac d in h xem mot do thi G c6 bi ran hay khong nhu: sau:

'I'Iruat t.oan:

Vao: Do thi G(r, E).
Ra: Do thi G bi ran hay khorig.

P'htro'n g pha p:

E' =E.
For m6i (X, Y) E E do

If vo i moi Ti : X E left;(X = Ad and (Ai = Y)
f; khorig tang theo Ii) then E' = E' \ (X, Y).

If (E' khong chua chu trinh) then G bi ran else G khcrig bi ran.

Vi du 3. Cho CO' s6' tri th irc B:
1 1 1 1

A[g' 1]; D[4' '21; B[O, '21;

o
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A[x, y] ---+ B[y'x, ~]; D[Xl, Yl]/\ B[x2, Y2] ---+ G[xd1 - X2), 2Yd1 - Y2)]; G[x, y] ---+ A[x, y].

Do t hi tuo'ng trng vo'i h~tri thuc 68:

~-~
B~~O

Sau day Ii giri tri c ac atom sau c ac phep bien do'i:

BU'6"cHip A B
1 I l.

0 [9,11 o ~JI , 2
1 1

1 [S' 2]
1

2 [9' I]
1 1

3 [S' 4]

G

[0, I]
1 1

[4' 2]
1 1

[4' 2]

4
Ta thfiy do thi tr en co chu trtnh , co mot cung ran BG. Cac ham xufit hien trong cac lu at th ir

1,3 la ham tang, ham 2 tang theo bien khoang cu a atom D. Sau biroc lap thir 3 he se dirng.

5. KET LUAN

Tren day chung toi dil nghien cuu tinh o'n dinh v a tinh dung cu a mot so h~ tri t.hirc Fvluat, Doi
voi cac h~ tri tlnrc don dieu m an h , Dinh Iy 1 khong nh irng cho ta dieu kie n din v a du de' xet h~ lit.
o'n dinh , m a can chi r a diro'c so bucc I~p Nlllax can thiet de' xac din h qua trlnh lap lufin lit. dirng hay
khorig. So Nlllax Ii chung cho moi atom. Tuy nhien trong nh ieu tru'o ng ho'p, khi chi qu an tam den
mot atom A cu the', Bo' de 4 cho thfiy c6 the' xet so bu'oc it hon Nlllax mi~n la vu'ot qua Depth(A)
de' xac d in h ducc t in h bat bien cil a gia tr i cti a A. Do d6, co the' xay ra truong hop h~ tri t htrc tuy
khcng dung nhung gia tri mot atom nao do lai xac dinh. Ta thfiy r5.ng trong cac he tri thirc do n
dieu manh, do thi bie'u dien CO" s6' tri thirc tuo ng ung chi chua cac cung khong "ran". Doi vo i cac
h~ tri thuc khong d o n dieu , chun g toi dil xet tr u'o'ng hop cac CO" s6' 'tri thirc d u'o'c bie'u dien b6'i "do
thj bi ran" (m6i chu tr in h trong do deu c6 it nhfit mot cung r an]. Din h Iy 2 kh5.ng din h d u'o'c tfn h
d irrig cu a h~ tri thtrc trong truong ho'p do.
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