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Abstract. The method in linguistic reasoning which was introduced in [7,8], based on extended hedge
algebras. This article is aimed to establish some new inference rules being applicable in linguistic
reasoning to the case that fuzzy clauses contain "Not so". Its basis is non-homogeneous hedge algebras
which have been investigated recently [9- 12]. Thanks to the approach such as building the deductive
system in classical logic, fuzzy deductive system and the consistency of the fuzzy knowledge base will
be examinated.

Tom tiit. Phuong phap l<%pluan trirc tiep tren ngon ngir da diroc trinh bay trong [7,8] dira tren
dai so gia tu mer rong. Muc dich cua bai bao nay la dira ra mot so qui tac suy dien moi nharn mer
rong kha nang lap luan doi veri cac menh de rno chira gia tu "Not so" ma ca so cua no la Dai so gia
tu khong thuan nhat da diroc nghien ciru gan day {9- 12]. Bang each tiep can nhir viec xay dirng he
suy diEm trong logic kinh dien, h~ suy dien mo va tinh phi mau thuan cua ca ser tri thirc mo cling
dtroc quan tam nghien ciru.

1. sa LUQ'CVE ca so D~I s6 CHOPHUaNG PHAp

Lap luan ngon ngir la phuong phap tirn cac ket luan tir tap cac khang dinh, trong do ket
luan va khang dinh aeu & dang ngon ngir, bling each st'r dung cac qui tac suy dien. Co 5&
cua no la logic gia tri ngon ngir. Chung ta biet rling moi loai logic deu co cc 5& dai so tirong
irng, chiing han logic kinh dien co co 5& la dai so Bool, logic da tri la dai so Lukasiewic ....
Dai so gia tt'r (DSGT) co the dUQ'Cxem nhir la mot co 5& dai so cua logic gia tri ngon ngir
va dua tren DSGT rno rong [5], cac tac gia dii trinh bay mot phirong phap l<%pluan ngon
ngir [7,8]. Dira tren nhirng tinh chat cua DSGT khong thuan nhat trong nhirng nghien ciru
gan day [9,12], chung toi se dira ra mot so qui tac suy dien moi de mo rong kha nang xt'r If
cac menh de mo chira gia tt'r "Not so" .

Chi tiet ve DSGT khong thuan nhat co the xem trong [9 -12]. Sau day chung ta chi
trinh bay khai quat mot so khai niem, tinh chat co ban lien quan den plnrong phap lap luan
ngon ngir.

Theo each tiep can dai so, mien gia tri cua bien ngon ngir co the xem nhir mot dai so
sinh tir cac khai niern nguyen thuy boi cac phep toan mot ngoi la cac gia tt'r. Chang han
(iung, nit (iung, khOng (iung liim, sai, rat sai, khOng sai liim ... la cac gia tri chan ly diroc sinh
ra tu khai niern (iung, sai boi cac gia tt'r rat, khOng.... Xet gia tri khOng (iung liim trong tap
cac gia tri chan If tren. Theo ngir nghia thong thiro'ng, khOng & day hoan toan khong phai
la phep toan logic phu dinh ma no chi lam giam mire d9 khang dinh cua khai niem (iung
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xuong mot ft. Nhu vay, kh6ng ro rang la mot gia tli-.
M9t each trirc giac, khOng dung lam, co th€ dung, gan dung co mire d9 nhir nhau va cling

yeu hen dung. Ho n nira, co the earn nhan r~ng rat gan dung va rat co th€ dung manh hem
gan dung, co th€ dung nhung rat khOng dung lam lai yeu hon khOng dung lam. Chinh tinh
chat "khong thuan nhat" nay goi y cho chung toi xay dirng cau true dai so mo i goi la DSGT
khong thuan nhat [9].

DSGT khong thuan nhat diroc kf hieu la X = (X, G, LH, ~), trong do G la t~p cac phan
tli- sinh nguyen thuy, LH gorn cac gia tli- va mot so toan tli- khac diroc dinh nghia tuang
irng voi cac phan tli- trong dan phan phoi sinh tv do tir cac gia tli- cling mire cua t~p cac gia
tli- H, ~ la quan he thir tv b9 phan earn sinh tir quan h~ ngir nghia giira cac gia tri ngon
ngir trong X cling nhir giira cac gia trr. Qui tree ket qua tac dong cua toan tli- h E LH len
gia trj x E X la hx thay VI h( x). Nhtr v~y, mot gia tri ngon ngir nao do trong X se co dang
x = hn ... h1a voi a E G va hi E LH, i = 1, ... , n.

Trong thirc te, chung ta chi tac dong hiru han Ian cac gia tli- len phan tli- sinh nguyen
thuy de nhan manh ngir nghia, tire la n ~ p vci p la mot so tv nhien co dinh va du Ian.
Khi do DSGT khong thuan nhat hiru han X = (X, G, LH,~) la mot dan, can tren dung va
can diroi dung cua hai phan tli- bat ki x, y E X la xU y va x n y diroc tfnh boi cac cong
thirc trong [11,12].

Han nira, cac bien ngon ngir thirorig co dung hai phan tli- sinh co ngir nghia ngiro'c nhau
nhir dung - sai, nhanh - cluim, gia - tr~.... Khi do G = {a+, a-} vo i a+ =1= o.>, goi a+ la phan
tli- sinh dirorig va a- la phan tli- sinh am. Phan tli- y = hn ... h1a- diroc goi la phan tu doi
xirng cua x = b« ...h1a+ va ngiroc lai. DSGT khong thuan nhat diroc goi la doi xirng neu
\/x EX, x co duy nhat mot phan tli- doi xirng z ".

Nhir vay, trong DSGT khong thuan nhat hiru han doi xirng X ta da dinh nghia dUQ'Ccac
phep toan u, n, -. Them vao do, phep keo theo diroc dinh nghia theo each thong thuong
nhtr sau:

x::::} Y = -x U y
Do do ta co the viet

X = (X,G,LH,~,U,n,-,::::}).

Voi pEN co dinh du Ian & tren, X co phan tli- 1 la VPa+ va phan tli- 0 la VPa-, & day
v ki hieu cho gia tli- Very. Phan tli- trung hoa W diroc dinh nghia la phan tli- thuoc X sao
cho LH(a-) < W ~ LH(a+).

M9t each day du
X = (X, G, LH,~, u, n, -,::::}, 0,1, W).

Tinh chat cac phep toan u, n, -,::::} tren X dUQ'Cphat bieu qua cac dinh ly sau day.

Dinh ly 1.1. [12] Trang DSGT khOng thuiir: nhat hiiu Iuin doi xung X = (X, G, LH, ~), v6i
moi x, Y EX, h E LH ta co:

1) -(hx) = h( -x),
2) -(-x) = x,
3) -(xUy) = -xn-y va -(xny) = -xU-v,
4) x n -x ~ y U -v,
5) x n -x ~ W ~ x U -x,
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6) -1 = 0, -0 = 1, -W = W,
7) x > y khi va chi khi -x < -yo

Dinh 1y 1.2. [12] Trang f)SGT khOng tiiuiit: nh/it hiiu luui r16i xung X = (X, G, LH, ::;), v6i
moi x, Y E X, hE LH ta c6:

1) x::::} Y = -y ::::}-x,

2) x::::} (y ::::}z) = Y ::::}(x =? z),
3) Neu Xl ::; x2 thi xl =? y 2: X2 ::::} y,

4) Neu YI 2: Y2 thi x=? Y1 2: x ::::}Y2,

5) x ::::}Y = 1 khi va chi khi x = 0 hoiic Y = 1,
6) 1 ::::}x = x va x =? 1 = 1, 0 ::::}x = 1 va x::::} 0 = -x,
7) x ::::}Y 2: W khi va chi khi x ::;W hoiic Y 2: W,

x ::::}Y ::;W khi va chi khi x 2: W hoiic y ::;w.
Cau true cua DSGT khong thuan nhat hiru han aoi xirng au manh ae lam C(J sa cho

logic gia tri ngon ngir. Cac phep toan U, n, -,::::}se tirong irng voi cac phep tuyeri, hoi, phu
dinh va keo theo trong logic.

2. HINH THUe HOA eAe M~NH DE M<1v A HAM D~NH GIA

M~c du so tir ngir cua ID9t ngon ngir tv nhien la hiru han nhimg kha nang bieu dat cua
ngon ngir tv nhien hau nhtr la vo han. V&i ID9t vai tir giau thong tin chung ta co the mo
ta vo van trang thai cua sir vat. Chang han mau "xanh lo" cua bau troi ngay horn nay va
ngay horn qua chac chan la khong giong nhau. Do vay khi bieu dat tri thtrc cua minh bang
ngon ngir tv nhien con ngiroi thircng su- dung chung va cac tir nhir the duoc goi la cac khai
niem mo. Cac cau chira khai niem mo dircc goi la cac menh de mo. Vi du nhir "Minh con
tre", "Sinh vien A h9C rat cham" ,... la cac menh ae mo hay t6ng quat la cac vi tir mo. Dirci
dang the hien cua bien ngon ngir, chung co the viet thanh "Tu6i cua Minh con tre", "Viec
hoc cua Sinh vien A la rat cham". Nhir vay, mot each hinh thirc moi menh ae me C(J sa la
mot cap (p, u) voip la mot vi tir n-ngoi va u la mot khai niem mo, chang han (Tu6i (Minh),
tre}, (Vi~c hoc ISinh vien A), rat cham).

Voi moi p, t~p cac khai niern mo u cua no se diroc nhung vao mot DSGT khong thuan
nhat hiru han aai xirng

trong do phep - la phep toan mot ngoi lay phan tu- aoi xirng. Chang han aai voi vi tir
p = Tu6i (ngtro i) thl Gp = {tre, gia}, LH = {rat, co the, khong, tirong aai, ... }. Tap tat d
cac khai niem mo irng voi vi tir p, kf hieu la T ERp, co the dinh nghia nhirtrong ngon ngir
hinh thirc cua logic vi tir [13]. Tuy nhien, ae tien su- dung cac tinh chat cua DSGT, chung
ta co the dinh nghia mot each true tiep nhir sau.

Dinh nghia 2.1. [12] TERp la mot bo phan cua Dp thoa man cac dieu kien:
(i) c, c:;;; TERp,
(ii) Neu u E T ERp thi hu E T ERp vo i moi b « H,
(iii) Neu u E TERp thi -u E TERp.
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Nhir vay T ERp chira Gp va dong doi vrri cac phep toan mot ngoi trong (Dp, Gp, LH, -).
Tir cac menh de C(J sa, barig cac phep toan logic nhir V, 1\, -', ---t co the xay dung cac

menh de phirc tap ho'n. Ket qua la thu diroc tap cac menh de mer hay tap cac cong thirc,
kf hieu la F P, diroc dinh nghia nhirsau.

D!nh nghia 2.2.
(i) Menh de C(J sa (p,u) E FP voi moi U E TERp. Voi P = (p,u), b « H ta qui iroc viet

hP = h(p, u) thay VI (p, hu).
(ii) V&i moi P, Q E F P, P v Q, P 1\ Q, P ---t Q, -i: thuoc F P.

Nhir vay F P la tap be nhat chira cac menh de C(J sa va dong kin doi voi cac phep toan
logic V,I\,-',---t.

Chu y r~ng, trong Dinh nghia 2.2 chiing ta han che h E H, tire la khi cho truce ffi9t
khai niem mer u E T ERp thl tir menh de C(J sa (p, u), doi vo i qui t1'ic (i) chi co h(p, u) voi
h E H (chir khong phai LH) la cong thirc. Day la dieu gici han cua bai nay.

Chung ta biet rang tap gia tu nguyen thuy H = H+ + H-, ho'n nira voi I la toan tl'r
dong nhat thi H+ + I, H- + I la cac dan modular va VI vay cluing diroc phan hoach boi
ham dQ cao height (xem [1]). G9i cac gia tu trong cling mot lap phan hoach la dong mire,
chang han trong tieng Anh Approximately, Possibly, Not so la cac gia tu dong mire. Gia
thiet r~ng so lap phan hoach trong H- va H+ bang nhau va cac phan tu dai dien cho cac
lap duoc s1'ip co tlnr tir:

h_q, h_q+l, ... ,h-I, I, hI, ... , hq-I, hq (1)

sao cho cac phan tu ben trai I deu thuoc H-, ben phai I deu thuoc H+ va phan tu dung
cang xa I thi dQ cao cang Ion.

Vi du. Cho H+ = {More, Very}, H- = {Less, Approximately, Possibly, Not so}. Khi d6
(1) co the trc thanh cac day nhir sau:

1) Less, Approximately, I, More, Very.
2) Less, Possibly, I, More, Very.
3) Less, Notso, I, More, Very.

Nhir vay, voi gia thiet tren, moi gia tu ton tai mot gia tu doi xirng qua I va noi chung
la khong duy nhat. Dieu nay goi y cho chung ta dira ra dinh nghia sau.

Dinh nghia 2.3. Phep doi xirng gia tu, ki hieu bci -, la mot tuong irng da tri tir H + I
t&i chinh no thoa man cac dieu kien sau day:

(i) 1- = I.
(ii) Vo i moi ti « H, n: = k khi va chi khi height(h) = height(k) va h, k khong cling thuoc

H+ hoac H-.

Vi du: Less- = Very, M ore- = Approximately hoac M ore- = N otso, Possibly- = More.
De thay voi moi u « H ta co the chon gia tu doi mot each thich hop de (h-)- = h.
Tro' lai van de tren, tuorig tir nhir logic kinh dien, moi menh de diroc gan mot gia tri

chan ly "dung", "sai", moi menh de trong logic mer theo nghia Zadeh se diroc gan mot gia
tri chan ly ngon ngir de bieu dat mire dQ dung d1'in cua no. Vi du nhir "Minh con tre" la
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''[(It dung". Nhir vay, cluing ta da nhung cac menh de mo C(J sa VaG mien gia tri cua bien
ngon ngir Truth. Ma rong phep gan nay cho tap cac cong thirc F P la yeu diu tir nhien va
no se tro thanh ca sa de xac dinh mire d9 dung, sai cho cac menh de ket luan trong qua
trlnh lap luan xap xi.

Dinh nghia 2.4. Cho T = (T, G, LH,:S, U, n, =}, -) la DSGT khong thuan nhat hiru han
doi xirng cua bien ngon ngir Truth. Anh X0 v : F P --t T diroc goi la mot ham dinh gia tren
T neu cac dieu kien sau day dUQ'Cthoa man:
(i) Neu P = (p, u) la menh de C(J sa thi v(P) luon xac dinh, han nira, v( -,(p, u)) = v(p, -u).
(ii) Neu P = (p, ku) thl v(hP) = 8lT khi va chi khi v(P) = 8l* h*T voi moi h, k, l E H va

T E G. Trang do

{

h*=h-,l*=l
h* = h, l* = t:
h* = h, l* = l

neu k = N,
neu k =I- N va h = N,

neu k =I- N va h =I- N.
(2)

(iii) Vo i moi cong thirc P, Q ma v(P) va v(Q) xac dinh thi
v(P v Q) = v(P) U v(Q),
v(P 1\Q) = v(P) n v(Q),
v(P --t Q) = v(P) =} v(Q),
v( -,P) = -v(P),

a day, trong ve trai la cac phep toan logic va trong ve phai la cac phep toan cua T.

Hai cong trnrc P va Q dUQ'Cgoi la tuang dirong, kf hieu la P '" Q neu voi moi phep
dinh gia v, khi v(P) va v(Q) xac dinh thi v(P) = v(Q).

Tir dinh nghia ham dinh gia va Dinh ly 1.1, ta co

Dinh ly 2.1. V6i moi cang tluic P, Q, R, moi h E LH va moi vj tit p ta co
1) -,(p, u) '" (p, -u) va (p, h - u) '" -,(p, hu),

2) P '" P va -"p '" P,
3) P v P = P va P 1\P = P,

4) P v Q '" Q v P va P 1\Q '" Q 1\P,
5) P V (Q v R) '" (P v Q) v R va P 1\ (Q 1\ R) '" (P 1\ Q) 1\ R,
6) P 1\ (P v Q) '" P va P v (P 1\Q) '" P,
7) -,(P v Q) '" -,p 1\ -,Q va -,(P 1\ Q) '" -,p 'V ,Q,
8) P --t Q '" -,p v Q.

Tinh chat phan phdi giira phep hci va tuyen noi chung khong thoa man VI DSGT khong
thuan nhat hiru han doi xirng la mot dan khong phan phoi.

, ~ ~
3. CAC QUI TAC SUY DIEN

Trong [7,8] cac tac gia da xay dung mot so qui titc suy dien cho lap luan ngon ngir nhir
cac qui titc chuyen gia ta, qui titc ti l~,... Cac qui titc nay giai quyet kha hieu qua cho phan
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Ian cac dang menh de mer thuong gap. Thy nhien, neu chi su dung chung thl trong qua
trlnh lap luan co the thu diroc mot so ket qua khong phu hop. Ch~ng han xet cac cau sau:
"MQt sinh vien hoc cham thl ket qua tot" va do do "Neu Minh h9C khong cham Him thi ket
qua co the la tot". Dieu nay chap nhan dUQ'CVI ket qua co the tot dircc hieu la khong tot
litm. Su dung qui titc tll~ cho cau thir hai ta thu diroc "Neu Minh h9C rat khong cham thl
ket qua rat co the la tot". Ket luan nay noi chung khong con hop 11nira, Dieu nay xay ra
do sir xuat hien cua "khong cham litm" chira gia tu "khong" (Not so) va tinh khong thuan
nhat cua no vo i gia tu "co the" (Possibly) trong thanh phan con lai. Cling VI 11do nay ma
xuat hien nhirng ket qua khong phu hop khi su dung cac qui titc chuyen gia tu trong [7,8].

VI vay chung ta se m60 rong cac qui titc chuyen gia tu trong [7,8] va dira ra mot so qui
titc suy dien moi nhir thay the gia tu- dong mire, phan ti 1~,nharn giai quyet cac tinh huong
neu tren.

Chung ta biet rang qui titc suy dien la mot sa do ma dira vao do ngtro: ta co the suy ra
cac ket luan tir mot tap cac khang dinh cho truce, no co dang:

(PI, td, , (Pn, tn)

(QI,Sl), ,(Qm,sm) ,
trong do (Pi, ti) la cac tien ae va (Qi, s.) la cac ket luan vai cac gia tri ti, s; > W.

MQt qui titc suy dien diroc goi la dung ditn neu khi v(Pi) = ti, Vi = 1, ... , n thl v(Qj) = Sj,

Vj = 1, ... ,m voi v la ham dinh gia bat ki.

3.1. Cac qui Hie suy dien thong dung

3.1.1. Cec qui tiie ehuyen gia ta cho cec diu tion gicin

Trong qua trinh lap luan ngon ngir & nhieu biroc ta can chuyen mot cau mer sang dang
khac co y nghia tuong dirong. Cac qui titc sau cho chung ta each xac dinh mire dQ dung
cua cac cau thu diroc:

((P, hku), blT)
((P, ku), 6l*h*T) ,

((P, ku), blhT)
((P, h*ku), 6l*T) .

(RTl)

(RT2)

trong do b la xau gia tu- bat ki, h, k, l E H, la khai niern sinh nguyen thuy cua bien ngon
ngir Truth va h*, l* diroc xac dinh qua qui titc (2) cua Dinh nghia 2.4.

Merih de 3.1. Ctic qui tac (RT1), (RT2) la dung dan.

Chung minh. Theo (ii) cua dinh nghia ham dinh gia vai chu y r~ng co the chon gia tu doi
de (h-)- = h, voi moi ti « H. •

Nhan xet 3.1. (i) Khi su d1Lng (RT1), chUng ta uu tien cho sv co mif,t cua h, tsic la neu
hku co d!;mg hI T thi h = hI va khOng can xei Mn vai tro c'lla k.
(ii) »s« khOng co tiuit l trong gid thiet c'lla (RT1) va (RT2) , di'eu nay keo theo b la xau rong,
thi l* ciitu; khOng co mif,t trong ket lu~n c'lla cac qui tac nay.

Vi du. Dung qui titc (RT1), ta co the chuyen: "Ket qua cua Minh co the tot la rat dung"
thanh "Ket qua cua Minh tot la rat co the dung". "Ket qua cua Minh khong tot litm la f<3:t
dung" thanh "Ket qua cua Minh tot la it khong dung litm".
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Theo cau true cua DSGT khong thuan nhat co thg cho rcing "co thg tot" co nghia tirong
dirong vo i "khong tot l~m", tire la hai cau can chuyen trong vi du tren tirong dircng nhau
ve m~t ngir nghia. Khi 00 hai ket qua thu diroc la phu hop boi VI "rat co thg dung" lai co
rmrc 09 tirong dircng vo'i "It khong dung l~m".

3.1.2. Qui ute ehuyen gia to- eho cec m~nh de deng h§o theo

Cho v la mot ham dinh gia va cac cau P, Q saD cho v(P), v( Q) deu xac dinh. Nhir truce
day, kf hieu hP chi cho h(p, u) hoac (p, hu) neu P = (p, u). Bay gio, chung ta gioi thieu
mot so ki hieu va khai niem.

Ta se viet P = h-,(Q,ku) neu nhir P = -,h(Q,ku) va v(-,h(Q,ku)) = OlT keo theo
v(-,(Q,ku)) = ol*h*T, vo'i h*,l* xac dinh theo (2) cua Dinh nghia 2.4.

Viet P = h((Q, ku) 0 (Q', kv)) neu P = h(Q, kU) 0 h(Q', kv), 0- day 0 la phep toan logic
V,/\,-+ va v(P) = OlT keo theo v((Q,ku) 0 (Q',kv)) = ol*h*T, voi h*,l* xac dinh theo (2)
cua Dinh nghia 2.4.

P va Q oUQ'Cgoi la tirong thich c10i voi mot dinh gia v neu v(P) > W dong thai
v(Q) > W. P va Q duoc goi la khong tirong thich ooi neu v(P) > W va v(Q) < W hoac
ngiroc lai.

B5 de 3.1. Veri mot ham rljnh qui v cho truo c, ta co:
(i) -,h(P, ku) = h-,(P, ku),

(ii) h(P, ku) V h(Q, kv) = h((P, ku) V (Q, kv)) neu (P, kU) va (Q, kv) khOng tuang thicli rloi
veri v,

(iii) h(P,ku)/\h(Q,kv) = h((P,ku)/\(Q,kv)) neu (P,ku) va (Q,kv) khOng tuang ihicli rloi
veri v,

(iv) h(P,ku)-+h(Q,kv)=h((P,ku)-+(Q,kv)) neu (P,ku) va (Q,kv) tuang thich rloi uo i u.

Chung minh.
(i) Gia su v(-,h(P, ku)) = OlT.- Theo Dinh nghia 2.4 (iii) va tinh chat cua DSGT khOng

thuan nhat hiru han ooi xirng, ta co v(h(P, ku)) = -OlT = ol - T. Tir dieu nay va Dinh
nghia 2.4 (ii), ta suy ra v(P,ku) = ol*h* - T = -ol*h*T, trong 00 l*,h* xac dinh boi
cong thirc (2). Lai su dung Dinh nghia 2.4 (iii), ta diroc v(-,(P,ku)) = ol*h*T, suy ra
v((h*)*-,(P, ku)) = O(l*)*T. VI k khong 06i va chu y rcing co thg chon thich hop og (h-)- = h
voi moi h E H nen oiing thirc cudi cling tirong dirong voi v(h-,(P, ku)) = OlT. V~y (i) oa
diroc chirng minh.

(ii) Gia su v(h(P, ku) V h(Q, kV)) = OlT, v(h(P, kU)) = 01iIT1 va v(h(Q, kv)) = 02l2T2, 0-
day O,Oi la cac xau gia tu, l, li E H va T, Ti E {True, False} vo i i = 1,2. VI (P, kU) va (Q, kv)
khong tirong thich nen co thg gia su rcing T1 = False va T2 = True. Khi 00 olll T1 < 02l2T2,
keo theo v(h(P, ku)) < v(h(Q, kv)) va v(h(P, ku)) Uv(h(Q, kv)) = 02l2T2. Ket hop voi Dinh
nghia 2.4 (iii), ta suy ra v(h(P, ku) V h(Q, kv)) = 02l2T2. V~y 02 = 0, l2 = l, T2 = T.
Theo Dinh nghia 2.4 (ii), tir v(h(P, ku)) = 01hT1 va v(h(Q, kv)) = 02l2T2 ta suy ra v(P, ku) =
01lih*T1 va v(Q, kv) = 02l2h*T2' Do T1 = False, T2 = True nen v(P, ku) < v(Q, kv), keo theo
v(P, ku) U (Q, kv) = 02l2h*T2. Cling vci dinh nghia ham dinh gia ta suy ra v((P, ku) V
(Q, kv)) = 02l2h*T2 va VI v~y v((h*)*((P, ku) V (Q, kv))) = 02(l2)*T2' VI k khong 06i va
(h-)- = h vo imoi h E H nen oiing thirc cuoi cling chinh la v(h((P, kU) V (Q, kv))) = 02l2T2.
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K~t hop voi ket qua thu diroc a tren, ta co v(h((P, ku) v (Q, kV))) = 8lT. V~y (ii) da duoc
chimg minh.

(iii) Ket qua nay diroc suy ra tir (ii) bang nguyen 11doi ngau.
(iv) Duoc suy ra tir (ii)vl v(h(P, ku) --+ h( Q, kv)) = v( -,h(P, ku)) u v(h( Q, kv)).
Bo de da diroc chirng minh. •

Bay gio chung ta trinh bay cac qui tiic suy dien cho menh de keo theo:

(h(P, ku) --+ h(Q, kv), 8lTrue), ((P, ku), 8'True)
((P, ku) --+ (Q, kv), St: h*True)

(RTIl)

((P, kU) --+ (Q, kv), 8lhTrue), ((P, ku), 8'True)
(h*(P, kU) --+ h*(Q, kv), 8l*True)

(RTI2)

trong do 8,8' la cac xau gia tti- tuy y, h, k, l E H va h*, l* xac dinh boi (2).
Truong ho p khong co mat l trong cac gia thiet cua qui tiic suy dien nay, cluing ta v~n

dung Nhan xet 3.1 (ii).

Menh de 3.2. Cac qui tiie (RTIl), (RTI2) la clung cliin.

Chung minh. Chung minh khang dinh nay dira theo Bo de 3.1. •

Hai qui tiic sau day la mo rong cho qui tiic Modus ponens va Modus tollens cua logic
kinh dien.

(P --+ Q, 8True) , (P, True)
(Q,8True)

(RMP)

(P --+ Q, 8True), (-,Q, True)
(-,P,8True)

(RMT)

M~nh de 3.3. cs; qui tiie (RMP), (RMT) la clung cliin.

Chung minh. DVa theo Dinh nghia ham dinh gia va phep keo theo dinh nghia tren DSGT
khong thuan nhat. •

3.2. Cac qui t~e khac eho menh de keo theo

Ph an lOfJ-i menh. ae keo theo

Trong thirc te nhieu menh de keo theo co tinh ti l~ giira hai thanh phan cua no. Chang
han "Neu sinh vien hoc cang cham thl ket qua cang tot" hoac "Tro i cang niing thi nhiet d9
cang cao" .... Doi voi cac menh de nay, chung ta cling co the noi rang "Troi niing thi nhiet
d9 cao" la "tirong doi dung" dan den "Tro'i rat niing thl nhiet d9 rat cao" hay "Tro'i khong
niing liim thl nhiet d9 khong cao liim" cling se la "tirong doi dung" .... Tuy nhien, khi xu at
hien gia tti- khOng (Not so) a dung mot trong hai thanh phan thi se kh6ng con ti l~ nira.
Chung ta se goi tfnh chat nay la phan ti l~. Vi du "Neu Minh h9C kh6ng cham thi ket qua
co the tot" la "tirong doi dung" khong the suy ra "Neu Minh h9C rat khong cham thi ket
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qui nit co the tot" la "tirong doi dung" ma phai la "Neu Minh h9C nit khong cham thl ket
qui it co the tot" moi la "tirong doi dung".

Cac menh de vira de cap tren day co dang P(X*,hIU) -+ Q(X*,h2V) trong do x* co the
la bien hoac hang, u, v la cac khai niem mo va hI, h2 la cac gia trt-. Chia cac menh de keo
theo nay thanh hai loai khac nhau:

a) Loai ti l~: khi hI va h2 kh6ng la gia trt- Not so (hI'" N va h2 '" N) hoac dong thai
la gia trt- nay (hI = h2 = N).

b) Loai phan ti l~: khi co dung mot gia trt- hI hoac h2 la Not so tire la ((hI = N hoac
h2 = N) va hI '" h2).

Chung ta se xet cac qui utc khac nhau cho hai loai menh de nay.

Qui tde ti l~

Doi voi cac menh de thuoc loai ti l~, tirong tv trong [7, 8] ta co qui tiic sau

(P(x*, hIu: -+ Q(x*, h2v), 6True)
(hP(x*, hI u) -+ hQ(x*, h2v), 6True) ,

(RPI)

trong do 6 la cac xau gia trt-, x* co the la hKng hoac bien, cac cong thirc P, Q thuoc lap co
the chuyeri gia trt-, hI, h2 la cac gia trt- tuy y thoa dieu kien menh de loai ti l~.

Tir (RPI), (RMP) va (RMT) vci a la hKng, ta suy ra:
- Qui tiic ti l~ Modus ponens

(P(x*, hIu) -+ Q(x*, h2v), 6True) , (hP(a, hIu), True)
(hQ(a, h2v), 6True)

(RPMP)

- Qui tiic ti l~ Modus tollens

(P(X*,hIU) -+ Q(x*,h2v),6True),(-,hQ(a,h2v),True)
(-,hP( a, hI u), 6True)

(RPMT)

Qui tde phdn ti l~

Doi vo'i cac menh de thuoc loai phan ti l~ ta co qui tiic

(P(x*, hIU) -+ Q(x*, h2v), 6True)
(hP(x*,hIu) -+ h-Q(x*,h2v),6True)'

(RNPI)

trong do x* co the la hKng hoac bien, 6 la xau gia trt- va hI, h2 la gia trt- bat ky thoa dieu
kien menh de loai phan ti l~ va n: la gia ttr doi xirng cua h.

Tir cac qui tiic (PNPI), (RMP), (RMT) ta suy ra

(P(x*, hIu) -+ Q(x*, h2V), 6True) , (hP(a, hI u), True)
(h-Q(a, h2v), 6True)

(RNPMP)

(P(x*, hI u) -+ Q(x*, h2v), 6True) , (-,hQ(a, h2v), True)
(-,h- P(a, hI u), 6True)

(RNPMT)



P == Q, (F(P), OT)
(F(P/Q),OT)

(REF)
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3.3. Cac qui Hie- trro'ng diro'ng va thay the cac hang eho bien

Viec thay the cac gia tu dong rmrc h va k cho nhau er V! trf ti'en t6 cua khai niern mo
khong lam thay doi y nghia cua menh de. VI v~y ta co qui tac thay the gia tu dong mire
sau day

P(x*, hu)
P(x*, kU) .

(REH)

Ngoai ra, tirong tv nhu trong [7,8] ta ciing co cac qui tac thay the cong thirc tirong
duang

va qui tac thay the hang a cho bien x*

P(x*, u)
P(a, u) .

(RSUB)

4. PHUONG PHA.P L~P LU~N XAP xi TREN NGON NGU

Lap luan xap xi la tirn kiem cac ket luan khong chac chan bang phtrong phap suy dien
theo nghia xap xi tir cac tien de khong chac chan. Gia su cho trirrrc tap cac khang dinh K
bao gom cac cau mo co mire dQ khang dinh la gia tri chan ly ngon ngir dang oTrue, bKng
cac qui tac suy dien noi tren chung ta se suy ra diroc cac ket luan gi tir K?

Ttrorig tv trong logic kinh dien, mot dan xuat tir K la mot day hiru han cac khang
dinh (PI, td, ... ,(Pn, tn) sao cho veri moi i = 1, ... ,n, (Pi, ti) thuoc K hoac (Pi, ti) diroc suy
ra tir cac khang dinh (PI, td, ..., (Pi-I, ti-l) bKng mot trong cac qui tac suy dien (RT1),
(RT2), (RTIl) , (RTI2), (RMP), (RMT), (RPI), (RPMP), (RPMT), (RNPI), (RNPMP),
(RNPMT), (REH), (REF) va (RSUB). Khi do (Pn, tn) diroc goi la mot dan dircc tir K, ki
hieu la K f- (Pn, tn). Tap cac he qua logic cua K la C(K) = {(P, t) : K f- (Pn, tn)}, chinh la
tap cac dan duoc tir K.

K diroc goi la phi mau thuan neu C(K) khong ton tai dong thai (P, t) va (-,p, t/) ma
t, t' 2 W. Chung ta thira nhan rKng gia tri chan ly ngon ngir cua moi cong thirc noi chung
khong duy nhat, chung co the nhan nhieu gia tri khac nhau mien la cac gia tri do deu Ion
hon hay be hen gia tri trung hoa W. Chang han cho P, Q la hai cong thirc ma P --+ Q
thuoc loai d l~ eo gia tri chan 11la oTrue:

(P --+ Q,O"True),

veri tuy y h E LH, theo (RPI)

(hP --+ hQ, 0"True ).

VI v~y theo (RTIl) nhieu truong hop tro thanh

(P --+ Q, O"hTrue)
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va trong DSGT khong thuan nhat cua bien ngon ngir Truth aTrue, ahTrue 2: W. Dieu nay
xay ra do chung ta chap nhan qui tac ti l~, mot qui tac diroc rut ra tir kinh nghiern khong
chimg minh diroc nhung lai rat co y nghia trong thirc te.

Nhir v~y khai niem cong thirc tirong duorig phai diroc mo rong. Hai cong thirc (P, t) va
(P, s) la tuong dirong nhau neu t va s cung Ian han hay be han W. DVa theo each dinh
nghia cua N. C. Ho [8], quan he tirong dirong rv duoc dinh nghia tren t~p cong thirc FP
nhir sau:
(Ri) p(x, u) rv p(x, hU) voi p la vi tir, h la gia tu va U la gia tri ngon ngir tuy y,
(Rii) Neu P rv Q thl --.P rv --.Q,
(Riii) Neu P rv pi va Q rv Q' thl Po Q rv pi 0 Q' vci 0 la cac phep toan v, /\,-t.

Lap tirorig duorig chira P kf hieu la IFI. Tap thuang FP/ rv = {IFI : P E FP}.
Tren tap thuong nay chung ta dinh nghia bon phep toan logic tren cac lap tirong dirong:
--.IFI = I--.PI, IFI v IQI = IP v QI, IFI/\ IQI = IP /\ QI va IPI -t IQI = IP -t QI·

Va tren DSGT khong thuan nhat T cua bien ngon ngir Truth, ta dinh nghia quan he
tuang dirong ~ nhir sau: voi moi s, t E T, s ~ t neu mot trong cac dieu kien sau day thoa
man:

(i)s=t,
(ii) s > W, t > W,
(iii) s < W, t < W.

Nhir vay, T diroc phan hoach thanh 3 lap tirong dirong {IOI:::::,IWI:::::, Ill:::::}.
Hai khang dinh A = (P, t) va A' = (Pi, t/) tuang dirong nhau neu P r-;» pi va t ~ t', ki

hieu la A == A'va IAI= la lap tircng dirong chira A. Cho tap cac khiing dinh K, ki hieu
K/ == la tap {IAI= : A E K}. Neu K phi mau thuan thl bat kl (P, t), (Pi, t/) ta co P rv pi
keo theo t ~ t' tire la IFI= co duy nhat mot gia tri chan If Itl=. K/ == voi bon phep toan
logic dinh nghia tren cac lap tuong dirong 6- tren tuang tv nhtrla mot dai so Lindenbaum.
Do do, K/ == co the xem nhirtap cac cong thirc mo cua mot ngon ngir hlnh thirc cua logic
bac 1 kinh dien (xem [13]). Do do IAI= dan dircc tir K/ ==, ki hieu la K/ == I-c IAI=, diroc
hieu la IAI= diroc suy dan tir K/ == boi qui tac Modus Ponens (RMP) va qui tac thay the
hang cho bien (RSUB).

Lien quan ve tfnh dan diroc, chung ta co hai dinh ly tuang tv Dinh ly 5.1, Dinh ly 5.2
trong [8].

Dinh ly 4.1. K I- A keo theo K/ == I-c IAI= va neu K ttuiu. thsuin. thi K/ == nuiu thuan.

Chung minh. Gia su Al, ... ,An la mot suy dan cua A tir K va Al dan diroc tir Ai voi i < l
boi mot trong cac qui tac suy dien trong Muc 3. Bay gia, chung ta chimg minh khang dinh
dau tien cua Dinh ly. Chi can kiem tra cho qui tac phan ti l~ (RNPI), VI cac qui tac con lai
da diroc chimg minh trong Dinh ly 5.1 (xem [8]).

Neu Al dan diroc tir Ai voi i < l boi qui tac (RNPI) thl IAII= = (lhP(x, hlU) -t

h-Q(x, h2v)l, Ill:::::). Vi hP(x, h1u) = P(x, hhlU) nen theo (R,') ta co hP(x, hlU) rv P(x, hlU),
Ttrang tv, h-Q(x, h2V) r-;» Q(x, h2V), Dung (Riii) voi 0 la -t ta thu diroc (hP(x, hlU) -t

h-Q(x, h2V)) rv (P(x, h1u) -t Q(x, h2V)), Vl vay, (lhP(x, hlU) -t h-Q(x, h2v)l, Ill:::::)
(IP(x, h1u) -t Q(x, h2v)l, Ill:::::), tire la IAzI= = IAil=·
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I VI khiing dinh con lai diro'c suy ra tir khang dinh dau tien nen dinh ly dil, diroc chirng
minh. •

Tir dang t6ng quat cua qui Hic suy dien va dinh nghia dan diroc ta suy ra:

Dinh ly 4.2. Clio K ld mot h¢ tri ihsic hinh tluic. Neu K I- (P, t) thi t > W.

Ta xet vi du sau minh hoa cho phircng phap.

Vi du. Gia su K gorn cac kh~ng dinh sau:
+ "Sinh vien h9C cang cham thi ket qua cang tot" la "[(1t dung".
+ "Minh h9C [(1t khong cham" la "dung".
Ta co the rut ra ket luan gi tir cac khang dinh tren?
Bieu dien "Sinh vien h9C cham" bang p(Sinh vien, cham) va "ket qua tot" la q(sinh

vien, tot). Khi do ta co:
(1) (p(Minh, rat khong cham), dung) (gia thiet ),
(2) (p(sinh vien, cham) ---+ q(sinh vien, tot), rat dung) (gia thiet},
(3) (p(sinh vien, co the cham) ---+ q(sinh vien, co the tot), rat dung) (tu 2 va RPI),
(4) (p(sinh vien, khong cham) ---+ q(sinh vien, co the tot), rat dung) (tu 3 va REH),
(5) (ptsinh vien, rat khong cham) ---+ q(sinh vien, it co the tot), rat dung) (tu 4 va RNPI),
(6) (p(Minh, rat khong cham) ---+ q(Minh, it co the tot), rat dung) (tir 5 va RSUB),
(7) (q(Minh, it co the tot), rat dung) (tir 6,1 va RMP), .
(8) (q(Minh, co the tot), rat it dung) (tu 7 va RT1),
(9) (q(Minh, tot), rat it co the dung) (tu 8 va RT1),

(10) (q(Minh, rat it co the tot), dung) (tir 7 va RT2).
Nhu vay, ta co the su dung ket luan (8) "Ket qua h9C tap cua Minh co the tot" la "rat

it dung" hoac ket luan (7) "Ket qua h9C tap cua Minh it co the tot" la "rat dung".
So vo'i viec tinh toan qua cac tap mer [2], phirong phap lap luan ngon ngir co the cho

phep tlm diroc ket qua v&i nhirng thao tac don gian hon. Plnrong phap cling co the diroc
su dung de rut gon mo hinh mer da dieu kien khi gial quyet bai toan l;%pluan xap xi b~ng
phirong phap noi suy gia tu. Tuy nhien, lap luan ngon ngir cua con ngiroi la van de het
sire phirc tap va phu thuoc kha nhieu VaGngir canh nen phirong phap chi su dung diroc cho
mot so tinh huang nhat dinh va phan nhieu mang y nghia minh hoa cho each tiep can den
l;%pluan cua con ngiroi thong qua h~ suy dien mer dira tren logic gia tri ngon ngir ma ccysa
la DSGT khong thuan nhat.

5. KET LU~N

Bai bao nay dil, giai quyet diroc van de xuat hien cua gia tu Not so trong cac menh de
mer khi lap luan xap xi bang ngon ngir. Co sa de chung toi mo rong qui tlic chuyen gia
tu va dira ra cac qui tlic suy dien m&i nhtr qui tlic phan ti l~, qui tlic thay the gia tu dong
mire la dira tren cau true cua DSGT khong thuan nhat doi xirng hiru han va cac tinh chat
dil, dUQ'Cnghien ciru. Cling din nhan manh r~ng phuong phap nay suy dien trirc tiep tren
ngon ngir ma khong thong qua tap mer. VI v;%ykhong nhirng no don gian VI bo qua diroc
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cac biroc xap xi mo , khir mo ma con gan giii voi each lap luan cua con ngirci.

Lo'i earn o'n. Tac gia xin chan thanh earn an PCS TSKH Nguyen Cat Ho da gap mot so
y kien quan trong trong qua trlnh hoan thanh bai bao nay.
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