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TOM TAT

Trong bai bdo nay, ching t6i gidi thiéu phuong phap biéu dién cdu tric m¢ duya trén
ly thuyét dan. Mot ciu tric dan dic biét trén bién ngdn ngiti dugc sinh ra ti Dai s6 gia
ti. Dan két hgp phép todn dai s6 va phép toan logic trong cic logic truyén théng la
Lukasiewicz va Godel ~ . Cic tinh chét cha dan, cic dinh ly suy dién cing dugc chiing

minh mot cach chét ché vé mit toan hoc trong bai bao nay.

T khéa: Logic md, Dai s6 gia td, Ly thuyét dan, Logic suy dién.

1. GIOI THIEU

Trong cudc sdng hang ngay, con ngudi ding ngén ngt ty nhién NL (Nat-
ural Language) dé hoc tap, trao do6i, thao luan, phan tich, suy dién. Sau
cung, dua ra quyét dinh ctia cd nhan minh. Tinh toan trén tir CWW (Com-
puting with words) [1] la mét gidi phap toan hoc cho cac bai toan dugc moé
hinh bang NL. CWW dugc thyc hién trén nén tang ctia ly thuyét tip mo
FS (fuzzy set) va logic m¢ FL (fuzzy logic), duoc dé xuat bdi L. A. Zadeh,
1a mot phuong phap xuat xi gan ding trén doan [0,1]. Tinh toan trén mién
tri [0,1] 1a tinh toan trén s, khong than thién vdi con ngudi khi so sanh véi
tinh toan trén bién ngon ngi LV (linguistic variables). Trong mién gia tri
LV, cac gia t& LH (linguistic hedge) chiém vi tri quan trong trong viéc tinh
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toan va sinh ra cac gia tri ngon ngt.

DSGT (Pai s gia ta) [2, 3, 4] la mdt cong cu toan hoc dep cho céc tinh
toan dua trén tir hay tinh toan mo. Theo Zadeh [5], tinh todn mo 1a tinh
toan trén tur. Cac tinh toan trén tur la canh cita mé ra cho viéce tinh toan trén
ngdn ngttr tu nhién [1], mot linh vuc caa Al Céc tinh toan mo dua trén
DSGT duge nghién ctru nhiéu trong nhing thap nién gan day: Trong co s&
dix liéu [6]; Trong hé diéu khién ma [7]; Trong biéu dién tri thac [8,11] ...,

Phuong phép lap tudn trén tu dua trén cac hé luat logic. Mot trong
cac logic quan trong cho cac suy dién la logic i-. Logic - cho LV duogc gidi
thiéu trong [6] va sau do trong [8] nhu la cac nén tang ban dau. Vi tam
quan trong ctia logic I, bai bao nay tiép tuc nghién ctru sdu va c6 hé thong
trén cd sd cua [6, 8]. Phan con lai ctia bai bao nhu sau: Phan 2 trinh bay ciu
truc tu vung va cau trac dai so triru tugng trén tu vung. Cac tinh chat caa
dan vdi phép toan logic trén dan cting dugc trinh bay va chirng minh trong
phan 2. Phan 3 trinh bay Dinh ly suy dién, 1a dinh ly quan trong trong lap
luan logic. Trong phan cubi cting, phan 4 1a phan két luan va huéng nghién
cttu tiép theo ctia bai bao.

2. CAU TRUC

Phan nay dinh nghia bd cu tric tir vung, sau d6 1a cac cau triic md nhu 1a
truong hop riéng ctia ciu tric tir vung 1am co s6 cho bai bao va cac nghién
cttu tiép theo.

Dinh nghia 2.1. m6t b ti vung i 1a mot tap hop cac hé“mg kytuc, co,...,cm
va mot tap cac ham ky tu fi, fo,. .., fu:

h={fi" }ier, {ci}jeo) (1)
Trong do:
1. Day ham s6 { [ }Vier laham f; voi g; bién, I 1a tap chi sd.
2. Day {c;}7" 1a tap cac hang s6
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C6 thé xem hang sb 1a truong hop riéng ctia ham s6 (0, tuy nhién dé
biéu dién tuong minh, ta xét ham s6 va hang s6 thanh hai kiéu tach biét.

Dinh nghia 2.2. Mot cAu tric § trén tir vung h, mot STRUCT][R], 1a moét bo:
H = (H, {7} {ei}o) )
Bao gom tap H # § ciing cdc dién dich:
e Mbi hang ky tu ¢; ctia tir vung h c6 gid tri ? eH
e VGi mbi ham ky ty f; v6i g; bién v6i ham s6 f* dinh nghia béi:
/2 H% > H )

Vi du 1. Xeét cic gid tri chin ly ngon ngit {¥true, Ptrue, Ltrue} € H, trong do
{Vtrue, Ptrue, Ltrue} theo thir tu tuong ung la: very true, possible true va less
true va H la mién gid tri chdn Iy ngdn ngit sinh ra tir bién truth [6] . Goi cdc ménh
dé p = "Lucie is young is ¥'true” va q la ménh dé = "Lucie is smart is Ptrue” . Ta
c6 cdc dién dich trén $ la:

e truth(p) = ¥true € Hi, truth la ham mdt ngoi.
e pAq= Vtrue N Ptrue = Ptrue € H. A la ham hai ngoi.
e pVgq=YtrueV Ptrue = ¥true € H. Vv Ia ham hai ngoi.
Dinh nghia 2.3. Kiéu cia mot cau tric la tap
7= ({ai, 05 [ /i, ¢; € H}) 4)

Vidu 2. B6 ([0, 1], V, A, =) la cdu tric trén tix vung h = (f%, f), cé kiéu
(2, 2, 1)

Dé thuan tién cho viéc biéu dién va lap luan trén cau tric mg, ngoai

cac thanh phan hang s6 va ham sb da dinh nghia trén, chiing t6i dinh nghia
thém cac thanh phan sau.
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DPinh nghia 2.4. Chung t6i chi xét tdp cac bién 1a hiru han va dém duogc.
Céc bién gom cac ky tu thuong x, y, z, ..., cac ky tu vdi chi sd dudi va trén
nhu ¢y, {5 .... Cac hang ta T (term), cong thic va ménh dé trén tu vung h
duoc dinh nghia moét cach truy hoi nhu sau:

e MJi bién x 1a mot hang t.
e Mbi hang sb c 1a mot hang t.

o Néu t1, ta, ...t la cc hang tf thi ham a; bién f(t1, t2, ...t,) 1a mot
hang tu.

e Néu t; va t; 1a cac hang tir thi t; = 5 1a mot cong thic
e Néu ¢ va ¢ 1a cac cong thuc thi ¢ A ¢, ¢ V¢ la cac cong thic.

e Mot dinh ly 1a mot cong thirc duge chirng minh

Dan la mdt cau tric dai s6 nén tang cho logic. Mot ciu tric dan c6

kiéu (2, 2, 2, 2, 0, 0) trén cau tric ([0, 1], A, V, ®, —, 0, 1) 1a nén tang cho
logic BL (basic logic) [10] trén doan [0, 1]. Cau trtic dan va logic trong [10]
la cac lap luan mo trén doan [0, 1], khong phai trén tu.
Trong [8], tac gia da gidi thiéu mot cautricdanco kiéu (2, 2, 2, 2, 2, 2, 0, 0)
trén tu vung (f?,c)1a (AX, A, V, ®, @, =, —, 0, 1) cho cac tinh toan trén tur.
Bai bao nay nghién cttu mot cau tric khéc, cling trén tir vung (f2, ¢) nhung
voi kiéu (2, 2, 2, 2, 0, 0) cho cac hé luat va dinh ly suy dién trén tir. Kiéu
(2, 2, 2, 2, 0, 0) dugc gidi thiéu so lugc trong [9], chung t6i dua ra dinh
nghia, tinh chat va ching minh chi tiét.

DPinh nghia 2.5. M6t cau truc:
’2: <]L7 /\a \/, ®7 —, J—v T> (5)

duoc goi la dan LRL (linguistic residuated lattice)

Bai bao nghién cttu trén cac phép toan ® va — xét trén logic L
(Lukasiewicz) va G (Godel).
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e Phép todn ® va — trén logic Lukasiewicz:
b @ o= \/{0, tr+ 16— 1} (6)

fl —)L £2 = /\{1, 1— 51 —|—€2} (7)

e Phép toan ® va — trén logic Gidel

b1 ®¢g by = /\{51, (o} (8)
1, 41 <t

b =gl = )
62, €1 > 52

V6i cac phép toan logic dugc dinh nghia nhu trén, dan LRL ¢6 cac tinh
chét sau day:

Tinh chat 1. Ba tinh chit quan trong cho dan LRL

1. Dan (L, A, V, L, T) ¢ thit tu < vdi cdc phép todn A, V trong do phan tir
bé nhat va 1on nhat tuong iingla L =00va T = 1.

2. (L, ®, 1) la nita nhom vdi phan tir donvila 1, (@1 =1(, ¥/ € L
3. VGi by, to, 3 € L, giita hai phép todn @ va — c6 moi lién hé:

U @y < U301 <y — V3. (10)

Chung minh. Xét mot BDSGT HA = (X, G, C, H, <) véi

H#0, G={ct, ¢}, C={0,W,1}.L* = {6ct, ¢t € G, § € H*}, H* la xau gia
tr sinh ra tir /. Khong lam mat tinh téng quat, ta chiing minh trén phan
ti sinh duong ¢*, véi ¢~ thi chitng minh tuong tu. Khong 1am méat tinh
tong quat, ta chitng minh trén phan t sinh duong ¢t, vdi ¢~ thi ching
minh tuong tu. Ta ciing dung ky hiéu Latin QED (quod erat
demonstrandum), thay thé cho cau: "Diéu phai chiing minh'".
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1. Dan (L, A, Vv, L, T) co thu tu < v6i cac phép toan A, V, vOi max = T

va min = L.

1 <ct <T voi: L =0, T=1
51 <dct <oT voi: 6 € H*
A a3 L < A\{6, et < \{6, da}et < \{0, 623 T VOi: 6, < 0y € H*
L< A okt < A6 da}et <T QED

3. LOGIC SUY DIEN

Mot ing dung ctia logic mo trong linh vuc co s tri thie (KB) 1a: ¢ thé
suy ra dugc cong thic ¢ trong mién gia tri chan ly L € {H, [0, 1]} hay khong
(KB Fr v). GoiI' la moét dinh 1y, ¢ va ¢ la cac cong thirc ménh dé nhu trong
vidu 1, dinh ly suy dién sau day thé hién mot sy lién hé gita T, ¢ va ¢

Dinh ly 3.1. 3n € N sao cho:

Néu: Thy N\ " — v thi: TU {p} br (11)
neN

Dé chitng minh Dinh 1y 3, truudc hét, dung tinh chat 3 cia dan LRL, ta
ching minh cong thuc:

(PAY) = w) = (v = (¥ = w)) (12)
Chung minh.

(pAY) mw) = oA <w
= p<PY—=w
— o= (Y= w)
QED

Dung cong thuc 12, ta chung minh Dinh 1y 3.1
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Chung minh.

AN
neN

I kLo /\ "l -
neN

L= (N @ =)
neN

Tufere N\ ¢" ' =
neN
Fu{e} L e —
Fu{e} Ly
QED (3n € N; n=2)

Dinh ly 3.1 van dung trong truong hgp T' = ()
Vi du 3. vdi cic ménh dé mo p va q nhu trong vi dy 1, ta co:
FRY— P

4. KET LUAN

Logic la ngdn ngr cia khoa hoc may tinh. V&i phuong phdap hinh thuc
(formal method), bai bao dua ra cac dinh nghia ban dau veé cac dién dich
trén cau tric mo theo ly thuyét model (model theory) , n6 1a nén tang cho
cho cac nghién ctru tiép theo trong céc logic cAp cao nhu logic mo cap hai,
ngon nglt my cap hai hién van chua dugce nghién ctru. Bai bao dé xuat mot
cau truc dai s6 triru tugng la dan LRL v6i hai phép toan logic la
Lukasiewicz va Gadel logic trén dan lam co sd cho cédc lap ludn. Bai bao
cling dua ra mot dinh ly suy dién quan trong duing trong suy dién mo dua
trén DSGT. Trong thdi gian t6i, cac tac gia sé tiép tuc hoan thién ching
minh cc tinh chit 2, 3 ciia Tinh chat 1 va nghién cttu chiéu nguoc lai choDinh
1y 3.1, d6 1a can chiing minh:

Néu: TU{p}t by thi Thy A\ ¢ — (13)

nenN
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Tiép tuc nghién ctru cac ting dung ctia bai bao trong linh vyc co s6 tri thic
va hé hé trg ra quyét dinh.
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ABSTRACT

In this paper, we study a method to represent fuzzy structures.We introduce an
algebraic structure with functional symbols. A special lattice is called linguistic
residuated lattice with two important logics: Lukasiewicz and Godel. An important

theory for logic reasoning called deduction theorem is introduced.

Keyworks: Deduction theorem, fuzzy logic, Hedge algebra, Lattice theory.
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