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" PHEP KEO THEO TREN DAN CON x, CUA DAN PHAN PHOI RHA

PAO THU HOA

Abstract. Implication operators on lattices play a considerable role in studying reasoning methods
and hence they have been examined extensively by many authors (see [4]). It is shown in [5] that
refined hedge algebras are an algebras foundation to investigate linguistic- valued logic and reasoning
methods. So, the main aim of the paper is to examine implication operators in a ristricted class of
refined hedge algebras and to establish some formulas to compute these operators.

MO DAU
Chiing ta di biét mét cdu tric min héa cda dai s8 gia t& (vi€t tdt 13 RHA) véi tinh PN-
homogeneous vi tip cic phin ti sinh nguyén thiy dwgc sip thi tu tuyén tinh, 1a mét dan phan
phdi [3]. Viéc nghién ctu ti€p theo, xa hon vé 14p ludn ngdn ngit, dua trén ciu tric RHA cda céc
bién ngdn ngir khong thé thi€u vai trd quan trong cda phép kéo theo trén dan.
Ngudi ta goi 1a phép kéo theo trén dan (d3y dd) L, 4nh xa ¢ : L x L — L xac dinh béi

©(a,b) =sup{de L : aAd < b}.

Chiing ta xét mét ciu tric min héa cda dai s8 gia t& RHA:

AX = (X, G, LH, <), ¥ 46 G 13 tip hiru han sip thit tw b phan, LH = LHT ULH™.
Nt

LH* = {J LH; 1z dan phan phdi hiru han sinh tir H* + I.
i—1

o
LH- = |J LH; b 13 dan phén phéi hiru han sinh tir H~ + I.

i=1
LHE + I thda man ditu kién (Co) nhu sau:
(Co) z>yhodicz<yvéimoize LHE, y€ LHJG (= # 7).

1

LHE 13 dan phan phdi tw do sinh bdi cic phan ti& khong sinh dwoc cda HP. (Ky higu “C”
dwgce hi€u 13 “+” hodc “—"). Thém nira (H(G), G, H, <) 12 mdt dai s8 gia t& PN-homogeneous.

K{ hi¢u X,, 13 tip nhitng phin t& a = hyp...h1z € X, trong d6: z€ G, h; € LH (1 = 1,..., m)
va m < n. Ta c¢6 nhin xét ring tip X, hoan toin khong thay ddi khi néi X,, 13 tip nhitng phan
t¢ @ = hy...hz € X, trong dé: z € G, vad h; € LH + I vanéu 35 € {1,..., n} sao cho h; = I thi
hjy» =1 véimoij': 5 <7’ <n. Khidé X, 13 din con phin phéi hiru han cda dan phéin pndi X.

Trong bai nay ching t6i trinh biy viéc xdc dinh phép kéo theo ; trén dan con X, @, trén
dan con X, cia din RHA. Toan bai dwoc chia lam 4 phin:

I. M6t vai tinh chit co bdn cia RHA.

II. Phép kéo theo ¢ trong din LHC + I vi méi lién hé giira thi tw trong LHC + I va tht tu
trong Xo.

III. Thiét 14p cdng thirc tinh p(a, b) qua p; va pa(a, b) qua p; véia € X;.

IV. Thiét 14p cdng thirc tinh o2 (a, b) véia, b€ X, va a & X;.

Céng trinh ndy dwoec thuc hién véi sy gidp d& cda Chwong trinh QuB‘c gia vé nghién cidu co’ bdn
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I. MOT VAI TINH CHAT CO BAN CUA RHA
Sau day chiing ta sé nhic lai mét vai tinh chit co bin nhat cda ciu tric RHA.
DPinh 1y 1 [3]. Gid s¢ z=hy,...h1u vd y = k... k1u ld hat bi€'u dién chud'n tde cda z va y 6%
v61 u. Khi d6 ton tar chi s6 5 < min{m,n} + 1 sao cho hj» = kj» véi moi j' < 5 vd
(1) z < y néu va chi néu mét trong cdc dicu kién sau ddy ding
(1) hjz; < kjz; vd Skjz; < 6'kjz; hode 6hjz; < 6'hjz; néu I € SIC sao cho hj, k; €
LHF, & ddy .’l}j = hj_,' . .hlU, &= hn . .hj+1, 5' == kn. . ..k1'+1.
(%) hjz; < kjzj trong cdc trudng hop con lai.
(2) z =y néu vd chi néu m =n=j vd hjz; = kjz;.
(8) = vd y ld khong sdnh dwoc néu va chi néu I € SIC sao cho hyj, ki € LHE va mét trong
cde diéu kién sau ddy didng '
(i) hjz; vd kjz; ld khong sdnh dwoc.
(%) h;z; < kjz; va 6kjz; £ 8'k;z;.
(%) hyz; > kyz; va 8'hiz; £ Shyz;.
Dinh 1y 2 [5]. Gid s¢ AX = (X, G, LH, <) ld mét RHA. Néu G ld mét tép sdp thit ty tuyén
tinh thi AX ld mét din. Hon nita, véi hat phin tid khong sdnh dwoc bdt ki z vd y trong X, ton tas

hai todn tid twong thich h va k trong LHE, véii € SIC va phin td w € LH(a), a € G, sao cho
z=060hw, y=06kw,s 6 e LH* vd
sup{6(hV k)w,8'(hV k)w} néu hw > w

sup{z, y} = , .
sup{§(h A k)w,8'(h A k)w} néu hw < w
inf{6(h Ak)w,6'(hAK)w} név hw>w

: o _
inf{z, y} { inf{6(h V k)w, 8'(hV k)w} néu hw < w

Hé qud sau 12 mét trudng hop dic biét cda Pinh ly 2 (khi |6| = #).

Hé quad. Gid st a = hyz, b = kk1z ld nhitng bic'u dién chudn tdc cda a vda b 6% vé1 z € X va
hy, ky € LHiC. Ta cé:
g { inf{(h1 Ak1)z,k(h1 A ki)z} néu hiz >z
a =
1nf{(h1 \% kl):z:, k(hl V kl)x} néu hiz < z

N { sup{(h1 V k1)z,k(h1 V k1)z} néu hiz > z,
N sup{(h1 A ki)z,k(hy A k1)z} néu hiz <z

II. PHEP KEO THEO TRONG DAN CAC TOAN TU' LHE + I VA MOT SO
MOI LIEN HE GITUA THU TU TRONG LHE + 1 VA TRONG X

Truwéc tién ching ta nhic lai dinh nghia vé phép kéo theo trén mdt dan - mdt khéi niém quan
trong va quen biét.

Dinh nghia. Gii st L 12 mét dan diy dd. Phép ton hai ngéi ¢ trén L x4c dinh bdi p(a, b) =
sup{d € L : aAd < b} dwoc goi 12 phép kéo theo trén L. Véi a, b tdy ¥ thuéc L, phin ti ©(a, b) € L
duwoc goi 1a a kéo theo b.

Biy gid, ching ta xét ciu tric min héa cia dai s8 gia t& (RHA) AX = (X, G, LH, <), trong
dé tap cic phin ti sinh nguyén thiy G 1a tip hiru han, duwgc sdp th&t tu tuyén tinh. Ching ta sé
tim cach xac 14p phép kéo theo o, trén dan X;, nghia 1 xdc dinh @2 (a, b) (a kéo theo b) véi a thy
¥ thude X,
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Gid st p 12 phép kéo theo trén dan L. Tt dinh nghia ta c6 ngay ¢(a, b)) > b (do a Ab < b) va
pla, b)) =1 néu a < b (véia, b thy ¥ thudc L va 1 13 phan ti don vi cda dan).

Chiing ta d3 biét ring véi mois € SIC, LHE 13 mdt dan hiru han. Ta goi ¢* 13 phép kéo theo
trén dan LH,-C vi © 1 phép kéo theo trén dan hira han LH® + I. Ta c6 ménh d8 sau:

Ménh dé 1. Gid si h vd k ld hai phin té tdy § trong LHC + I.

(1) Néu h < k thi (h, k) = U € UOS.

(2) Néu h £ k thi:

(i) olh, k) = k néu Bie SIC :h, ke LHS,
(%) o(h, k) = ©*(h, k) € LHE néu h, ke LHE.
Chitng minh: (1): RS ring. ‘

(2): Gid st h £ k. Ta c6 nhin xét: Véi k' 12 phan td tdy ¥ trong LHC + I va k < Kk’ thi tir
K<hsuyra hAk' =k Lkvatrh<k'suyrahAk'=h<Lk Dodénéuk<k' vihAak <k
thi A va k' 13 khéng sdnh dwogc. Dit k = o(h, k).

(i) Gid st ring Bi € SIC : h, k € LHE va gid st o(h, k) # k. Khidé tacé k < kva hAk < k.
Theo nhin xét trén ta c6 h va k khong sinh dwoc, do d6 i € SIC : h, k € LHE. Theo gié thiét,
ke LHJ.C (j#4) vak<h. Tacé hAk € LHE chonén k < h Ak, didu ndy trii gid thiét.

(ii) Gid st 3 € SIC : h, k € LHE. Ta c6 k > k nén theo nhan xét trén k € LHE, nghia la ta
cbk=p(h, k) =¢'(h, k)€ LH’. O

Chiing ta di ¢6 LH® + I 1a m6t dan phan phdi hitu han véi A, V, va quan hé <. Trén tap hop
LHC + I, xé4c dinh A, Y va < nhu sau:

hAk=hVk hyk=hAkvih<ke k<h

Khi 46 (LHC + 1, A, V) ciing 14 mét dan phin phdi hiru han vi c6 quan hé tht tuw b phén <.

Goi . 13 phép lién hop cida p. Giita p vd . ¢6 mdi quan hé “d8i ngdu”. Ching han ta cé:
@u(h, k) =sup{k: h Ak < k} = inf{k : hV k> k}.

Do k < p.(h,k), ta cé: p.(h,k) < k. Bing “d8i ngu” ching ta thu dwgc ménh dé sau

Ménh dé 1°. Gid s h vd k ld hai phin td tdy § thuée LHC + I. Khi d6:
(1) Néuw h > k thi p.(h, k) = I.
(2) Néu h ¥ k thi
(i) pu(h, k) = k néu Bi € SIC : h, k€ LHE,

1

(4i) ou(h, k) = L(h, k) € LHE néu I3 € SIC : h, ke LHE.
Dé xic dinh phép kéo theo @, trén din X, ching ta cin mét s6 b3 dé sau:

Bd dée 1. Gid st a = hhyz, b = kkyz ld hai phin té tdy § thudc X, thda min a £ b vd
{hy, k1} € LHE v6iVi € SIC. Khi 36 d6i véi moia’ = h'hz, b’ = k'k\z thda mdn hy, b, € LH*
viky, Ky € LH{? ta ¢ a' > V.

Chitng minh: Trwéc tidn ching ta gid st ring: hy € LHY, ky € LH* véi C; # Cz. Do dé
chiing ta suy ra a, b 13 sanh dwgc. Do a £ b nén ta ¢ a = hhjz > z > kkyjz = b. Theo gid
thiét hy, b} € LH*, ky, K, € LH{?, 4p dung tinh twong thich cda céc gia ti trong LH, tir bit
ddng thirc trén ta cé: o’ = h'hiz > z > K'k\z. Biy gid ching ta gid thi€t: C; = C; = C, tifc
lah, € LHY, k, € LHJ-C. Doa £ bnéni>7néu hiz>zvai<jnéu hjz < z. Ta gid sk
hiz > z, khi d6 ta c6 5> 7 va hy > k1. Theo gid thiét, hy, bl € LHY va ky, k} € LHJ-C, do dé
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Y2 >z, klz > z. Vi1 > jtasuy ra hiz > kiz. Theo Dinh Iy 1 ta cé o' = h'hiz > K'kiz = b'.
Déi véi trwdmg hop hyz < z, chitng minh hoan toan twong tw. 0O

Tir B3 d8 1 chiing ta cé ngay hé qud sau:

Hé qua 1. Gid st cdc phin t¢ a = hhyz, b = kkiz, o' = h'hiz, b = K'kiz thda mdn cdc dicu
kign a £ b, Bi € SIC : hy, ky € LHE v ngodi ra hy, b, € LHS®, ky, ¥, € LHS*. Khi 36 a' > b
vd a> b,

B4 dé 2. Gid st a = hhyz, b = kkyy, d = gg1z ld nhitng phin ti thuée X, thda mdin dréu kién:
af€b,b<dviaAnd<b. Khidé: z=y=z vd 3 €SIC sao cho hy, k1, g1 € LHE .

Chi#ng minh: Ching ta di cé G 13 tip sip thi tw tuyén tinh va z, y, z 13 nhitng phin ti thudc
G. Twong tw nhu nhin xét d3 dwoc chitng minh trong B8 d8 1, ta c6 a, d khéng sinh dworc,
dodéz=2zvad3h € SI° : hy, g € LHE. Gidsk y# 2z, dob<dtacéy <z=z Khidé
b=kkiy < a Ad € LH|z|. Diéu nay trai véi gid thi€t. Viy tacd z =y = 2.

Theo chirng minh trén ta cé: g1, hy € LHE, khi dé a Ad = k'R z trong 46 h, € LHE. Ta
gid sk k; & LHE, 4p dung Hé qud 1 véi gid thiét b = kkyz < d = gg1z va g1, hy € LHE, ta cé:
aAd> b= kk;z. Diu nay trai gid thiét. Do dé ta cb hy, k1, g1 € LHE. O

III. THIET LAP CONG THUC TINH ¢ (q, b)) QUA o
VA ©,(a, b) QUA o; VOTace X;

Sau day ching ta s€ xdc dinh phép kéo theo ¢, trén dan X, trong dé nhw da trinh bay,
X, ={hz|z€ G, h € LH + I} 1a mdt dan con phin phdi hiru han cda dan X. Phép kéo theo ¢,
dugc x4c dinh nhé ménh dé sau:

Ménh dé 2. Gid s¢ a = hz, b = ky ld hai phdn td tdy § thudéc X,. Khi @6
(1) Véia <b ta cé p1(a, b) = 1x, .
(2) Véia £b, ta cd:
(1) Néuz # y, hodc z =y vda Ai € SIC : h, k€ LHE thi p4(a, b) =b.
(1)) NEuz =y va 3 € SI° :h, k€ LH‘-C thi
o(h, k)z  khi hz > z hodc kz > z
<pl(a) b) = . v
©u(h, k)z  khi hz < z hodc kz < z

Chitng minh: (1) 12 hién nhién. Ta chiéng minh (2) véi gid thiét a £ b:

(i) GiA thiét hofc © # y hodc z =y vi A € SIC : h, k€ LHS. D4t d = py(a, b) € X va gid
st phdn ching 13 d # b. Theo dinh nghia cia phép kéo theo ta c6 b < d vd a Ad < b. Diéu nay
mau thuin véi khing dinh cda B8 d8 2. Viy d = b, nghia 1a: ¢;(a, b) = b.

(ii) Xét trudng hop a = hz, b= kz va 3 € SI® : h, k € LHF. Gid sk rdng hz > z, khi d6
ta ciing c6 kz > z. D4t k = (h, k) € LH® + I va d = kz € X;. Theo Ménh d& 1, k € LHE va
d=kz > kz=b> z. Ap dung Dinh 1y 2 ta cé: aAd = (hA%)x. Theo gid thiét va dinh nghia phép
kéo theo, kz > z va hAk <k, dodéand = (h/\%)z < kz = b. Bay gi& dit d, = o1 (a, b) € Xy,
theo chirng minh trén ta c6 d < d;. Gid st d # dy, khidé b < d < dy,trdéa L bvaand; <b. Ap
dung B3 d& 2 ta cé: dy = gz véi g€ LHE. Hon nita, and = (hAg)z < kz =b. VihAgE LHE va
(hAg)z > z nén hAg < k. Tir dinh nghia cda phép kéo theo suy ra g < k= o(h, k). Do g(z) > =
nén d; = gz < kz = d, dieu nay trai véi gia thiét trén. Vay d = d,, nghia 13 o, (a, b) = o(h, k)z.
Trudng hop hz < z hodc kz < z chirng minh hoan toan twong tw. [

Ménh dé 3. Gid si a = hhyz, b= kkyy la nhitng phan td thuéc X,. Khi @4
(1) Véia < b ta cé pa(a, b) = 1x,.
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(2) Véia £ b dong thos hode = # y, hode z =y va Bi € SIC sao cho hy, ky € LHE . Khi d6
302(‘1‘) ) =b.
Chitng mink: Khing dinh (1) 13 hi€n nhién do dinh nghia cda phép kéo theo. D€ chirng minh (2)
chiing ta d3t d = g3 (a, b) € X, va gid st ring d # b, khi d6 tir dinh nghia cda phép kéo theo ta cé
b<dviaAd<b Tirdéaip dung B8 dé 2 ta rit ra didu miu thuin véi gid thiét. Do d6 d = b,
nghia 13 p2(a, b) = b. Ménh dé duoc ching minh. O

Truéc khi phét bidu Ménh d% 4, chiing ta nhé lai ring LHE 1a mét dan hiru han véi mbi
i € SIC, va ¢* 1a phép kéo theo trén dan LHE, ¢! 13 phép kéo theo “d8i ngiu” véi o' trén dan
LHE.
Ménh dé 4. Gid s# a = hyz, b = kkyz ld nhitng phin té thuéc X, thda mdan diéu kién a £ b vd
3 € SIC sao cho hy, kg € LHF. Khi dé:

Udy, néu kkyz> kiz
ﬁPz(a, b) =

kdy, néu kkyz < kiz
trong d6: U € UOS va Ukyz > kiz, va
: 4 = { go'i(hl, ki)z néu hyz > z hodc kyz> =z
L (h1, k1)z néu hiz < z hodc kiz < =z

Chi#tng mainh: Theo gid thiét hy, k; € LHC véii € SIC, nén hy # I va ky # I. Mit khic, theo
gid thi€t a §§ b nén hyz # z va kz # z. Dit h=p *(h1, k1) € LHE. Ta gid thi€t hyz > z, khi d6
kiz > z va hz > z, vi cic todn ti déu nim trong 16p LHC bit d = khz véi

A { U néu kkyz > kiz
|k néu kkyz < ki

Chiing ta sé ching minh ring 2 (a, b) = d. Truwéc tién ta ching minh a A d < b. Theo trén, ta cé

hlz > g, klz >z, hz > 7. Ap dung Dinh Iy 2, ta thu dwoc ding thitc a Ad = inf{(h, /\71):5, %(hl A

h)z} Doh = *(h1, k1), ta cé hy AR < kl vaz < (hy /\h)z < kyz.

Trong trudng ho’p kkiz > kyz tacé k = U € UOS va Ukiz > kyz. Khi dé k(h1 A h)z =
U(hy A h)z > (h1 A h):c, do d6 aAd= (hy AR)z < kyz < kkyz = b.

Trong trudng hop kkiz < kyz ta c6 k = k va (hy A h)z > k(hy A h)z = k(hy A h)z, do A6
aAd=Fk(hy AR)z = k(hy Ah)z. Tir dé ta cé aAd=k(hy AR)z < kkyz = b.

Nhu vy ta di ching minh dwoc ring a A d < b. Mit khédc, ta nhan thiy rang d > b. That
vay, tir cich x4c dinh trén, hz > kyz > z. Hon nita, néu kkyz > kiz thi k = U € UOS, k& > k va
d = khz > kkyz > kkyz = b va néu kkyz < kyz thi k = k. Vi viy: d = k hz = khz > kkyz = b.
Nhv viy ta da ching minh dwgc d > b.

Dé chimg minh <p2(a b) = d, dit d2 = p2(a, b) € X,. Theo chitng minh trén a Ad < b cho nén
d < dy. Ta gid st rang d# dz, khidé b < d < ds. Ap dung B3 d8 2 ta ¢6 dz = gg1z véi gy € LHEY
vadodé g1z > z. Dod= khz < gg1z = dg suy ra hz< g1z. Vi hz > z nén h < g1. Mit khéc, do
aAdy = inf{(h; A g1)z, g(h1 A g1)z} < b nén (hl /\gl)x < kjz. Do hl, 91 € LHE va g1z > z tacd
(hiAgr)z>zvahyAgy < Ic1 Theo gid thiét h = ¢ (h1, k1) € LHE, suy ra g; < h. Két hop véi
chirmg minh trén, rit ra g; = h tir 46 dp = gha:

Trong trudrng hop kkijz > kiz ta ¢é k=UeUOS va Ukyz > kiz. Do ky, he LH'.C nén
Uhz > hz. Tir 46 d = khz = Uhz > ghz = dg, didu nay trii véi gid thiét.

Trong tru'o'ng hop kkiz < kiz ta cé k = k. Theo ching minh trén ta cé: a A dy = inf{(h1 A
7&)::, g(h1 A h):z:} vaaAdy <b=kkiz. Do (hy A h)z < kzvakkz< klz, nén 4p dung Pinh Iy 1

ta 6 (hy Ah):c £ kkyz. T d6: a Ady = g(h1 A h)z < kkijz=0b. Vih A hova ki cing thuéc LHE,
ap sung Dinh ly 1 ta dwoc: gkyz < kkjz < kyz. N
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Vi ky, h € LHE nén d; = ghz < khz = khz = d, diéu ndy trai gid thiét.

Nhu viy gid thi€t d # dz din dén méiu thuin. Nghia 1a ta c6 d = d; hay p2(q, b) = - Fha. Ménh
de 4 dwgc chérng minh. O

IV. THIET LAP CONG THU'C TINH ¢;(s, b)) VOI o, be X; VA a g X,

Ménh dé 5. Gid st a = hhyz va b = kkyz (h # I) ld hai phin té cda X3 sao cho a $ b va
BtESI : hy, by ELHC Khs dé:

a(h, k)d1 néu hhyz > hiz
@2(0, b) = —_ Py
P.(h, k)d; néu hhyz < hyz
Trong d6 ) '
s { @' (h1, k1)z  néu hyz > x hode kyz >z
L ot (h1, k1)z  néu hyz < z hodec kiz <z
vd

wolh, k) néu h, k teong thich

o
®o(h, k) { k nés h, k khéng twang thich

véi “0” dwgc hi€u hodc ld bland, téc ld By = B vd po = ¢ hodc ld “x? tikc ld By = P, vd
o = Pu.

Chiéng minh: Theo gid thidt hik; € LHE nén hy #Iviky # 1. Doa £ bnén hyz # z va kiz # =
Dt h = ¢ (h1, k1) € LHE va dy = hz. Ching ta gi4 thiét ring hyz > z, khi 46 kyz > z, hz > =
vid z < (k1 Ah)z < Byz. Vi chimg minh cho trudng hop hhiz < hyz hodn todn twong tw, ta
sé chi trinh bay chitng minh ménh d& cho trwdmg hop hhiz > kiz, nghia 13 cin ching té ring
vala, b) = Blh, k)d; = B(h, k)hz. D4t & = B(h, k) va d = khz. D ching minh p;(a, b) = d,
trwéc tién ta chéng minh rdng a A d < b. Thét viy, ta cé:

aAd= hhiz AFFz = inf{h(hs A B)z, (hs AT)z} (1)

Cid st h, k twong thich. Do hhyz > hyz nén khiz > hiz vi theo gid thi€t cda ménh d8 ta cé
k = B(h, k) = o(h, k) > k, vi vy khiz > hiz. Nghia 13 ta ciing c6 h, k 13 nhimg hin t& twong
thich. Ap dung Dinh Iy 2 vi sau d6 13 Dinh I¥ 1 vdo (1) ta thu dwoc a Ad = (RAK)(hy AR)z <
kkiz = b. Nhu viy chiing ta di chéng td dwoc a A d < b trong trudng hop A, k twong thich.

Biy gi%, gid st h, k khong twong thich, ta ciing s&é ching minh réng a Ad < b. Do h, k
khéng twong thich vi di cé hhiz > hyz nén ta c¢é hhiz > hiz > khyiz. Trong truwdng hop
ndy k = k. Theo gid thidt h = <p.(h1, kl) € LHE, cho nén hy, hy Ak € LHE, tir d6 suy ra:

(hl/\h):c > (hlAh)a: > k(hy /\h)z = k(h1 Ah)z Két hop véi (1) ta cd aAd = k(h1 /\h)x < kkyz = b.
Nghia 13 véi moi h, k ta d8u cé a Ad < b.

Chiing ta thiy ring b < d. That vay, do h= @ (h1, k1) > k1 va kyz > 7, nén kyz < hz. Theo
gi4 thi€t ta ¢6 hh1z > hyz. DE chirng minh b < d chiing ta sé Ian hrot xét tirng trwdng hop h, k
twong thich va h, k khéng twong thich.

Néu h, k tu‘o’ng thich thi tir gl& thi€t hh;z > hiz ta cung cb khl:z > hyz. Do hy, he LHG
cho nén khz > haz. Trudmg hop nay Ic = p(h, k) > k, nén d = khz > khz > khyz = b.

Néu h, k khéng twong thich thi k= k,vitacéd= kha = kha > kkyz =b.

Bay gi¥ d€ ching minh p;(a, b) = d = khz, ta d3t dp = ¢a(a, b) € X3. Theo chiéng minh
trén a Ad < b < dsuyrab<d<d; D¢ ching minh d = dy, gi st phin chitng d # dz, khi 46
d < dy do dé b < da. DoaAd2<bvaa$b 4p dung B3 d& 2 ta cé: dg—gglzxé’ngleLHC Vi
hiz >z va h1, g1 € LHE cho nén g;z > z. Chiing ta d3 gid thiét d = khz < 991z = dz nén suy ra
hz < g1z. ihz >z tacé h < g1. Mit khéc, a A dy = inf{h(h1 A g1)z, g(h1 A g1)z} < b = kkyz.
Tasuy ra: z < (hy A gy)z < kyz. Tir dé ¢6 by A gy < k;.
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Chiing ta biét ring hy, ki, g1 € LHT va h = ¢ (hy, k1) € LHP. Chonén t hy A g1 < ky
ta c6 g < h. Két hdp véi két quéd di chimg minh trén: h< g1, ta thu dwoc: g; = h. Nhu viy:
dy = ghz Thay dy = ghz vio bifu thirc cda a A ds, ta thu dwoc

a Ady = inf{h(hy AR)z, g(hy AR)z} < kkyz =b (2)

‘Do hhyz > hyz va hy, hy AhE LHE, suy ra h(h1 /\Tz)z > (hy /\%)z

Dé chirng td gii thi€t d # d; 13 khong thé x:iy ra, ta lin lwgt xét tirng trudng hop h, g twong
thich va h, g khong twong thich.

"Gid st h, g twong thich, thé thi t¥ h(h; A h)z > (h1 A h)x ta c6 g(hy A h)x > (h1 A h):z: Khi
d6 4p dung Pinh 1y 2 vio (2) tacé aAdy = (hAg)(hi AR)z < kkyz =b. Viky, hy AR € LHE,
trén co s& Dinh 1y 1 ta suy ra kyz < (h A g)kiz < kkiz. Do d6 h A g < k. Ta nhén thiy
r&ng hhiz > hyz, kkiz > kijz va hl, k, € LHC cho nén h, k twomg thich, theo glé. thi€t ta c6
k= o(h, k) Do h/\g < ksuy ra g <k Vih, g twong thich nén gh1z > hyz, do d6 ghz > hz. Khi
dé do'= gh:c < khz = d, didu ndy trai véi gild thidt.

Ta chuyén sang gid thi€t ring h, g khong twong thich. Khi d6 h(hy A ’};)z > (h1 A Tz)z >
g(h1 /\%)z. T (2) tacé aAdy = g(hy AZ)z < kkyz = b. Lai 4p dung Pinh 1y 1: gk;z < kk;z. Khi
dé g;;z < khz.

Néu k = k thi khz = khz. Néu k = ©(h, k) thi h, k twong thich nghia 13 ta cling c6 khz > hz.
Do d6 khz < khz. Béi viy, tir g7m: < khz ta ludn ludn c6 dy = gﬁ:z: < khz < khz = d, diéu nay
trai véi gid thi€t.

Nhv viy, ching ta di ching minh dwoc ring d # d; 13 diéu khéng thé x4y ra. Nghia la ta c6
d = dy, tirc 13 p3(a, b) = khaz, trong 46 h = ¢ (hy, k1) € LHE, k = k hodc k = p(h, k) tiy thusc
twong ng vao h, k khéng twong thich hay twong thich. [

Véi nhimg két qud dwoc trinh biy trén, ching ta d3 c6 thé hoan toan xic dinh dwoc phép kéo
theo p trén dan phin phdi hitu han X3, néu xdc dinh dwoc phép kéo theo ¢, ! trén dan hiru
han LHS + 1.

Biy gi¥ chiing ta s& 14y mdt vi du cu thé vé c3u tric min héa cda dai s& gia ti vi xdc dinh
phép kéo theo @ trén din X, cda ciu tric min héa nay.

Xét dai 88 gia t& AX = (X, G, H,<), & day G = {true,false}, H* = {V,M}, H~ =
{L,A,P,ML}. Trong dé Vv, M, L, A,P,ML 13 viét tit twomg tng cda Very, More, Little,
Approximately, Possibly, More or Less Céc dan H* + I, H™ + I dwgc bidu dién nhw sau:

\ L

@ ®

« M Ae o P <ML
ol ®

H'+1 H‘_E]

H* + I, H* + I 13 nhitng din modula hitu han, thda man diu kién (Co). Khi dé céc dan
LH* +Iva LH™ + I sinh tx Ht + I vi H~ + I (twong tng) dwoc bi€u dién sau diy, la nhimg
din phén phdi hiru han ciing thda méin diéu kién (Co).

N
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Ve TL
g N
I e X3/QX2 ® X
: X X|
LH"+1I U10\0|§2<0U3
Ao/o|§<oP o ML
Vi e 0§2<.|'V3
y3.\.|yé ® Y
"Z
el
LH +1
Trong dé: .
z; = PVML z2 = MLVA z3 = AVP
uy = 22 A\ z3 ugs = 3N\ z1; uz = 21 A\ z3
y1 = PAML y>=MLAA y3=A/\P
v =Y2Vys v2 =ysVyr vz =y Vya.

E=(AVP)A(PVML)A(MLVA)=(AAP)V(PAML)V(MLAA),
Z=y1/\y2/\y3,Y=11V£2V23. '

Trong vi du ndy cdc phép kéo theo p v . trén cidc dan LH Ry twong tng dwgc bi€u thi
b&ng céc cong thirc sau: -

- Véi h, k 14 hai gia t& thuéc LH + I thi:

v néu h<k 1k né'uh<lc.
b, k) = = o(h, k) = :
plh &) {k néu h > k e (b, K) {I néu h>k
- Véi h, k 13 hai gia t& thuéc LH~ + I thi
(L néu h<k
k néu h=Lvak#L
h, k) =
elh k) =1 | pduk=Ivah#I
{ ¢*(h, k) € LH] d8i véi céc trudng hop con lai
(1 né'uth'.
k néu h=Ivik#I
«(h, k) =
el B =y nfuk=Lvih#L
| ¢i(h, k) € LH d8i véi céc trudng hop khic

trong d6 LH 13 dan dwoc sinh bédi {A,P,ML}, ¢'(h, k) vi ©'(h, k) dwgc xéc dinh trong bing I
va bing Il sau day.
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Bdng I. Gid tri cda o(h, k) véi h, k € LH; (dan sinh bdi {A, P, ML})

Z |y1 | y2 |ys|vi|vz| vs |A|E|P|ML |uj|ug|us|z|z2|23|Y
Z| 1 1 1 1111 1 j1}1111 1 111|111 |1}1
y1| A 1 AJAA|z |1 |A|1]1 1 11171} 1]1]1]1
¥y | P P 1 |P|]1]|P 1 j1}j1|P 1 11|11 }]11]1{(1
y3 | MLIML{ML| 1|1 |1 |ML|1|1|1|ML |1 |1 |1 ]|1|1]|1/}1
vi | y1 | y1 | vs |v2| 1| (ML|{1|1|(P/ML |1 |1 |1|1(11}|1
va| y2 IML| y2 | A 1 |ML{A|1|21|ML |1 |1 |1]|1]|1|1]1
vs | ys3 P A |lys|A|P 1 |A|1]|P| 1 1 (1|11 1]1}1

vi | 1 |[ML|P |z | P|ML|1{zy|P|ML |1 |zg |2y |2z | 1| 1] 1

Z Y1 | vs | vz P{ML|A{1|P/ML |1 |1 }|1|1|1|1]1

y2 |[ML| yo |A|A|us| ML|{Ajug{1|ML jus| 1 |ug| 1l |zz| 1|1
ML| ys3 P |lov |ys|vi|P |23 |[Alzz|P| 1 za |z3 |1 | 1|1 |=z3| 1
uy | 2 vi | y2 {yajvi| P |ML|A |z |P|{ML |1 |2z;]|2zy ]2y 1| 1]1
ux | 2 y1 | y2 |ys| Alvy [ ML|A|{z |P|ML {25 1 [us| 1 |z2| 1] 1
us | Z y1 | v2 |ys| A| P | v3s |A|lzs |P|{ML |23 |%Z3| 1| 1|1 z3]|1
2| Z v1 | v2 |ys | A|lvo| va |Aju |P|ML |uj|z3 |22 1 |22]|25]| 1
22| Z |y y2 |ys3|vi| P | v3 |A|ug|P|ML |23 |ug|zy|2z1| 1 |23]| 1
z3| Z y1 | y2 |ys|vi|vo | ML|A|us |P|{ML |23 |2z |us |21 |22 1| 1
Y| Z | y1 |y |ys|vi|ve| var|A|E |P| ML |uy |ug|us |2y |22 |23 1

KET LUAN

Nhu viy tir 16p dai s8 gia ti [1] véi tinh PN - homogeneous, ching ta dd c¢é cdu tric min héa
cda dai s8 gia t& (RHA) ma tip c4c phin ti sinh nguyén thdy dwgc sip thir tw tuyén tinh 12 mét
dan phan phdi [5]. Néu nhw tap céc phin ti sinh nguyén thidy 13 hitu han va sip thit tw tuyén tinh
thi phép kéo theo ¢ trén din con X, cda RHA 13 hodn todn x4c dinh qua ¢ vi @, trén dan hitu
han LHC + I. Homn thé nira, p, dwoc hoin toin xic dinh qua ¢*, @' trén cdc dan hiru han LHE.
Viéc x4c dinh ¢ va ! trén dan LHE nhin chung 13 don gidn do d4c di€m va s8 phin t& han ché
cda LHE. Mt khic, trong thuc t€ cda ngdn ngir tw nhién néi chung thi méi bi€n ngén ngir ciing
chi tdc dong bdi hai gia ti 13 cing, Vi vy chiing t5i cho ring viéc xdc dinh phép kéo theo ¢, trén
dan con X3, chit khéng phdi viéc xdc dinh phép kéo theo trén toan bé dan RHA, ciing sé cho ta
nhitng diéu bd fch nhit dinh trong viéc nghién ciéu ti€p theo.
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Bdng II. Gi4 tri cda . (h, k) v6i h, k € LH; (dan sinh bédi {A, P, ML})

Zlyi|y2|ys|vi|vza|vs|A|E|P|ML |uj|ug| us | 21 | 22 |z3| Y.
Z|0|yi|lyz|ys|vi|vz|vsa|A|E|[P|ML |uj|uz|us | 21| 22 |23| Y
Y1 |00 |y2|ys|vi|ys|y2|A|vi|P|ML | Ajuz|us |21 |22 23| Y
y2 |0 |y1 | O |ys|ys|v2|va |A|v2|P|ML |uy | P |ML| 2y | 22 [23| Y
Y3 |0 |y1|%2| 0|y |y |vs|A|va|P|ML fu;|ug [ ML| 23 | 22 |25| Y
vi|0|y1| 0|0 |0 |ya|vi|A|n |P|ML |P|P|[ML| 2z |22 |23]| Y
v2[0|0|y2|0|y2|/0|y2|A|y2|P|ML |A|uz|ML| 2 | 22 |23| Y
v3{0[ 0|0 |ys|yalys| O |A|E|P|ML |A|P | us | z1 | 22 |23| Y

0|y | 0| 0|0 |y |y:/0|ys|P|ML |9y |P|ML| 2z, |[ML|P | Y

ojo(o|o|0|O0O|O|A|O|P|ML |A|P|ML| z; |22 |23| Y

0|0 |y2|{0|y2|0 |y2|A|yz|0|ML yo |{ML|ML | z5 | A | z2
ML{O|O |0 |ys|ys|ys|O|A|lys|P| O |ug|[P|ys | P | u [z3] 23
u;|0|l0|O0O|O0O|O|O|O|O|O|P/ML|O|P|ML|2zy ML|P |
uz/|0|0f|0|O0OfO0O|O0O|O0O|A|O|O|ML |A| O |ML|ML| 2z | A] x
u3 |0/ 0|0|0[O0O|O0O|O0O|A|O|P| O A|P 0 P A |z3 | 23
z;/|]0/0f0|0|O0Of(O0O|O|A[O|O}| O Ajlo] O
z2|0|0|O0O|O0O|O|O|OfO|O|P| O o|P| O P o |P| P
z3|0|0|(0|O0O|JO|O|O|O|O|O|ML |O]|O 0 |[ML|ML| o0 |ML
Y|ojo|lo|o}jOfO|O|OfO|O|O |OfO| O jO]|]O] |O|O
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