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MOT PHUONG PHAP LAP LUAN NGON NGU
DUA TREN PAI SO GIA TU KHONG THUAN NHAT

LE XUAN VINH

Truong Pai hoc Quy Nhon

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.

Tém tat. Phuwong phép 1ap ludn truc tiép trén ngén ngir da duge trinh bay trong [7,8] dwa trén
dai s6 gia tit m& rong. Muc dich cta bai bdo nay la dira ra moét s6 qui tic suy dién méi nham mé
rong kha ning lap luan déi v&i cdc ménh dé mo chira gia tir “Not s0” ma co s& ciia né la Pai s6 gia
tir khong thuin nhit da dugc nghién ciru gan day {9-12]. Bing céch ti€p cin nhu viéc xay dung hé
suy dién trong logic kinh dién, hé suy dién m& va tinh phi mau thuin cia co s& tri thirc mo cling
duwoc quan tam nghién ciru.

1. SO LUQC VE CO SO PAI SO CHO PHUONG PHAP

Lap ludn ngdn ngit 1a phwong phép tim cdc két luin tir tip cdc khang dinh, trong dé két
ludn va khing dinh déu & dang ngén ngit, bang cich st dung cdc qui tic suy dién. Co s&
cia né 14 logic gi tri ngén ngir. Chiing ta biét rdng méi loai logic déu cé co s& dai s6 twong
trng, ching han logic kinh dién cé co s& 1a dai s6 Bool, logic da tri 1a dai s6 Lukasiewic....
Dai s6 gia tir (DSGT) c6 thé duwrge xem nhuw 14 mot co s& dai s6 cla logic gid tri ngon ngir
va dura trén DPSGT md rong [5], cdc tac gid da trinh bay mot phuwong phép lap luan ngon
ngtr [7,8]. Dua trén nhirng tinh chat cia DPSGT khong thuin nhét trong nhitng nghién ciu
gan day [9,12], ching toi sé dwa ra mét s6 qui tic suy dién méi dé mé rong kha ning xir 1f
cdc ménh dé mo chira gia tir “Not so”.

Chi tiét vé DSGT khong thudn nhat cé thé xem trong [9-12]. Sau diy ching ta chi
trinh bay khdi quit mot s6 khai niém, tinh chat co ban lién quan dén phwong phéap lap luén
ngon ngir. .

Theo céch ti€p cén dai s6, mién gia tri cia bién ngdén ngir c6 thé xem nhu mot dai sd
sinh tir cdc khdi niém nguyén thiy bdi cdc phép todn mot ngdi 1a cic gia tir. Ching han
dung, T@t ding, khong diung ldm, sai, rdt sai, khong sai ldm... 14 céc gid tri chan 1y dugc sinh
ra tir khai niém ding, sai bdi cac gia tir rdt, khong.... Xét gia tri khong dung ldm trong tap
céc gid tri chan 1f trén. Theo ngir nghia thong thuong, khing & day hoan toan khong phai
13 phép todn logic phd dinh ma né chi lam gidm mitc do khing dinh cda khai niém ding
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xuéng mot it. Nhu vay, khong ro rang 1d mot gia tik.

Mot cich truc gidc, khong ding ldm, cd thé ding, gin ding c6 mirc dd nhur nhau va cling
yéu hon ding. Hon nita, c6 thé cam nhan rang rdt gin ding va rdt cé thé ding manh hon
gan ding, cd thé ding nhung rdt khong ding ldm lai yéu hon khong ding ldm. Chinh tinh
chat “khong thuin nhat” nay goi y cho chiing t6i xy dung cau tric dai s6 méi goi 1a DSGT
khong thuén nhét [9].

DSGT khong thuin nhat dwoc ki hidu 13 X = (X, G, LH, <), trong dé G 14 tap céc phan
tr sinh nguyén thiy, LH gém céc gia titr vA mot s6 todn tir khic duwgc dinh nghia twong
ung véi cde phan tir trong dan phan phdi sinh tir do tir céc gia tir cing mitc cia tap céc gia
to H, < 14 quan hé thit tu bo phin cdm sinh tir quan hé ngir nghia gitra cdc gid tri ngon
ngt trong X clng nhu gitra cdc gia tir. Qui wéc két qua tdc dong cla todn t h € LH lén
gid tri x € X la hax thay vi h(z). Nhu vay, mot gid tri ngon ngir nao do6 trong X sé c6 dang
T=hp.havbiac Gvah, e LH,i=1,..,n

Trong thuc té, chiing ta chi tdc dong hiru han [in cdc gia tir 1én phan ti sinh nguyén
thiy dé nhdn manh ngit nghia, titc 1a n < p véi p 1a mét s6 tw nhién cd dinh va du 1ém.
Khi d6 BSGT khong thudn nhat hitu han X = (X, G, LH, <) 1a mot dan, can trén dung va
can dudi ding cia hai phan tir bat ki z,y € X 1a z Uy va z Ny dugc tinh bdi cdc cong
thitc trong [11, 12].

Hon ntra, cdc bién ngdn ngir thudmg ¢é ding hai phan tir sinh ¢6 ngit nghia nguoc nhau
nhu ding - sai, nhanh - cham, gia - tré.... Khi dé G = {a*,a"} v6i at # a~, goi a™ 1a phén
tir sinh dwong va a~ 14 phin tir sinh &m. Phin tit y = h,...h1a~ dugce goi 1a phan tir doi
xung cia = hy...hja™ va nguoc lai. DSGT khong thuiin nhat dugc goi l1a ddi xitng néu
Vz € X,  ¢6 duy nhat mot phan tir déi ximg z~.

Nhu vay, trong BSGT khong thudn nhéit hiru han déi xttng X ta da dinh nghia duoc cac
phép todn U,N, —. Thém vao ddé, phép kéo theo dugc dinh nghia theo cach thong thuwong
nhu sau:

r=>y=—czUy
Do dé ta cé thé viét

X: (X,G,LH,S,U,O,—,:>).

Véi p € N ¢6 dinh did 1é6m & trén, X cé phan tit 1 14 VPat va phan tr 0 1a VPa™, & day
V ki hiéu cho gia tir Very. Phan tir trung hoa W duogc dinh nghia 14 phan ti thudc X sao
cho LH(a™) < W < LH(a").
Mot cach day di
orcae et X:(XaGaLHaS)Uam7_a:>a0a1aW)'
Tinh chdt céc phép todn U,N, —, = trén X duwoc phat bi€u qua cic dinh 1y sau day.

Dinh 1y 1.1. [12] Trong DSGT khong thudn nhdt hiu han 67 zing X = (X, G, LH, <), vdi
mot x,y € X, h € LH ta cé:
1) —(hz) = h(—z),
2) —(—z) ==z,
3) (ny)—~xﬂ~yvd—(mﬂy)z—:cu—y,
4)zN—z<yU-y,
5)zN—zxz<W<zU—z,
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6) —1=0,-0=1,—-W =W,
7) x >y khi va chi khi —x < —y.

Dinh ly 1.2. [12] Trong DSGT khing thuin nhdt hizu han ddi zing X = (X, G, LH, <), vdi
motxz,y € X, h € LH ta co:

e=y=-y= —x,

ANaeSly=sz)=g= (w= 2),

3) Neuz) <xp thiz) =y > 0 = ¥,

4) Néu y; > yp thi x = y1 > = =y,
Yx =y =1 khiva chi khiz =0 hodcy =1,

)

)

(]

6)l=p=gvazr=>1=1,0=3=1 vag=0==x
7 x=y>W khiva chi khix <W hodcy > W,
x =y <W khiva chi khi x > W hodcy < W.

Cau tric cia DSGT khong thuin nhit hiru han ddi xitrng di manh dé lam co s& cho
logic gid tri ngén ngit. Céc phép todn U,N, —, = sé twong ng v&i cic phép tuyén, hoi, phi
dinh va kéo theo trong logic.

2. HINH THU'C HOA CAC MENH PE MO VA HAM DINH GIA

Méic du s8 tir ngit ctia mot ngdn ngir tir nhién 14 hiru han nhung kha ning bicu dat cia
ngon ngir tu nhién hiu nhw 14 vé han. Véi mot vai tir giau thong tin chiing ta ¢é thé mé
td vO van trang théi cia s vat. Chang han mau “zanh lo” cia bau trdi ngay hom nay va
ngay hom qua chic chin 1a khéng giong nhau. Do viy khi biéu dat tri thitc cia minh bang
ngoén nglr tu nhién con nguoi thudng sir dung chiing va cdc tir nhw thé dwoc goi 1a céc khéi
niém mo. Céc cau chira khai niém mo dugce goi 1a cdc ménh dé mo. Vi du nhue “Minh con
tré”, “Sinh vién A hoc rdt cham”,... 13 cic ménh dé mo hay tong quat 1a cc vi tir mo. Dwdi
dang thé hién cia bién ngoén ngit, ching cé thé viét thanh “Tudi cia Minh con tré”, “Viéc
hoc cua Sinh vién A 1a rat chim”. Nhu vay, mot cdch hinh thitc méi ménh dé mo co s& la
mot cdp (p,u) véi p 1A mot vi tir n-ngdi va u 1a mot khai niém mo, chdng han (Tudi (Minh),
tré), (Viéc hoc (Sinh vién A), rdt chdm).

Véi moi p, tap céc khai niém mo u cia né sé durge nhiing vao mot DSGT khong thuin
nhat hiru han ddi xtng

(Dyp, Gy, LH, —),
trong dé phép — 1a phép todn mdt ngdi 14y phin tir ddi xttng. Ching han ddi véi vi tir
p = Tudi (nguoi) thi G, = {tré, gia}, LH = {rat, c6 thé, khong, twong ddi,...}. Tap tit cd
céc khdi niém mo @ng véi vi tir p, ki hiéu la TER,,, ¢6 thé dinh nghia nhutrong ngon ngir
hinh thitc cda logic vi tir [13]. Tuy nhién, dé tién sir dung céc tinh chat cia BSGT, ching
ta c6 thé dinh nghia mot cach truc tiép nhuw sau.

Dinh nghia 2.1. [12] TER, 13 mot bo phan cia D, thod man cac diéu kién:
(i) G, C TER,,

(ii) Néu w € TER,, thi hu € TER, véi moi h € H,

(iii) Néu u € TER, thi —u € TER,.
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Nhu vay TER), chita G, va déng d6i véi cdc phép todn mot ngdi trong (D, G, LH, -).

Tl cdc ménh dé co s&, bang cdc phép todn logic nhw V, A, -, — cé thé xay dung cic
ménh dé phitc tap hon. Két qua 1a thu duwoc tap cdc ménh dé mo hay tap céc cong thie,
ki hiéu la F'P, dugc dinh nghia nhusau.

Dinh nghia 2.2.
(i) Ménh dé co s& (p,u) € FP véi moi u € TERP. Véi P = (p,u), h € H ta qui udce viét
hP = h(p,u) thay vi (p, hu).
(ii) Véimoi P,Q € FP, PVQ,PAQ,P — Q,-P thuoc FP.

Nhuw vay FP la tap bé nhat chita cdc ménh dé co s& va déng kin ddi véi cde phép todn
logic V, A, =, —.

Chu ¥ rang, trong Pinh nghia 2.2 chiing ta han ché h € H, titc 1a khi cho trudc mot
khai niém mo v € TER), thi tir ménh dé co s& (p,u), déi véi qui tdc (i) chi cé h(p,u) véi
h € H (chi khong phai LH) 1a cong thite. Day 1a dieu gidi han cia bai nay.

Chung ta biét rdng tap gia tir nguyén thiy H = H* + H~, hon nita véi I 13 toén ti
dong nhat thi H+ + I, H~ + I 14 céc dan modular va vi vay ching duoc phan hoach bdi
ham do cao height (xem [1]). Goi céc gia tir trong cing mot lép phan hoach 1a dong mite,
ching han trong tiéng Anh Approzimately, Possibly, Not so 1 cc gia tir dong mitc. Gia
thiét rang s6 16p phan hoach trong H~ va H' bing nhau va cdc phin tir dai dién cho céc
16p duge sap cé thi tu:

hegyheqity s hety I B, oy g, g (1)
sao cho cdc phan tir bén trdi I déu thuoc H—, bén phdi I déu thuéc H* va phan tir dimg
cang xa [ thi do cao cang 1én.

Vi du. Cho H™ = {More, Very}, H- = {Less, Approzimately, Possibly, Not so}. Khi d6
(1) ¢6 thé trd thanh cdc diy nhu sau:

1) Less, Approzimately, I, More, Very.

2) Less, Possibly, I, More, Very.

3) Less, Notso,I, More, Very.

Nhu vay, véi gid thiét trén, moi gia tir ton tai mot gia tir ddi xitng qua I v néi chung
la khong duy nhat. Diéu nay goi ¥ cho ching ta dwa ra dinh nghia sau.

Pinh nghia 2.3. Phép doi xing gia tir, ki hiéu bdi —, 1d mot twong ting da tri tir H + I
t&i chinh né théa man cdc diéu kién sau day:
) I =,
(i) V&i moi h € H, h~ = k khi vA chi khi height(h) = height(k) v& h, k khong cing thuge
H™* hodc H™.

Vidu: Less™ =Very, More™ = Approximately hoac More™ = Notso, Possibly™ = More.
Dé thdy véi moi h € H ta cé thé chon gia tir d6i mot cach thich hop dé (h~)~ = h.
Trd lai vdn dé trén, twong tu nhir logic kinh dién, m6i ménh dé dwoc gdn mot gia tri

chan 1y “ding”, “sai”, mo6i ménh dé trong logic md theo nghia Zadeh sé dugc gén mdt gid

tri chan 1y ngon ngir dé biéu dat mirc dd ding dian cida né. Vi du nhur “Minh con tré” la
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“rdt diung”. Nhu vay, chiing ta da nhing cdc ménh dé m& co s& vao mién gid tri cia bién
ngoén ngtt Truth. M& rong phép gdn nay cho tip cic cong thitc F'P 13 yéu cau tu nhién va
né sé tré thanh co s& dé xdc dinh mitc do ding, sai cho cédc ménh dé két ludn trong qué
trinh 1ap luan xap xi.

Pinh nghia 2.4. Cho I = (T, G, LI:-I, <,U,N, =, —) 1a BSGT khéng thuan nhat hiru han
doi xttng cda bién ngén ngir Truth. Anh xa v : FP — T dugce goi 1a mot ham dinh gid trén
T néu céc diéu kién sau day dugc thda man:
(i) Néu P = (p,u) 1a ménh dé co s& thi v(P) luon xéc dinh, hon nira, v(—(p,u)) = v(p, —u).
(ii) Néu P = (p, ku) thi v(hP) = 6l7 khi va chi khi v(P) = 61*h*r véi moi h, k,l € H vi
7 € G. Trong d6

W*=h-1*=1 néuk=N,
h*=h,l*=1" néuk#N vah=N, (2)
h*=hl*=1 néuk#N vih=£N.

(iii) V&1 moi cong thire P, Q ma v(P) va v(Q) xac dinh thi
v(PVQ)=v(P)Uv(Q),
v(PAQ) =v(P)Nv(Q),
v(P = Q) =v(P) = v(Q),
v(=P) = —v(P),
& day, trong vé trai l1a cic phép todn logic va trong vé phdi 1a cdc phép toan cua T
Hai cong thitc P va Q dwoc goi 13 twong duwong, ki hiéu 1a P ~ @ néu véi moi phép
dinh gid v, khi v(P) va v(Q) xdc dinh thi v(P) = v(Q).
Tir dinh nghia ham dinh gi4 vA Dinh Iy 1.1, ta c6

Pinh 1y 2.1. Vi moi cong thite P,Q, R, moi h € LH va moi vi t p ta co
1) =(p,u) ~ (p, —u) va (p,h — u) ~ =(p, hu),

2) P~ P va~—P~ P,

) P¥P=P vs PAP=P,

4) PVQ~QVPuvwiPANQ~QAP,

5 PV(QVR)~ (PVQ)VRvaPA(QAR)~(PAQ)A

6) PN\(PVQ)~PuvaPV(PAQ)~P

) ~(PVQ)~-PA-Q vi~(PAQ)~-PV-Q,

8) P—»Q~-PVQ.

Tinh ch&t phan phdi gitta phép héi va tuyén néi chung khong thda man vi DPSGT khong
thuin nhat hiru han déi xtmg 13 mdt dan khong phan phdi.

3. CAC QUI TAC SUY DIEN

Trong (7, 8] céc tac gid da xAy dung mét s8 qui tdc suy dién cho l&p ludn ngén ngir nhu
cdc qui tdc chuyén gia tir, qui tdc ti 18,... Céc qui tdc nay gidi quyét khé hiéu qué cho phan
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I6n cac dang ménh dé mo thuong gip. Tuy nhién, néu chi stt dung ching thi trong quéd
trinh 14p ludn cé thé thu dwoc mot s6 két qua khong phit hop. Chang han xét cac cau sau:
“Mot sinh vién hoc chdm thi két qua tot” va do dé6 “Néu Minh hoc khéng cham 1am thi két
qud ¢é thé 1a t6t”. Piéu nay chip nhan dwoc vi két qua c6 thé t6t duoc hiéu 1a khong 6t
1dm. Str dung qui téc ti 1é cho cau thit hai ta thu dwoc “Néu Minh hoc rit khéng chim thi
két qud rat cé thé 1a tot”. Két luan nay néi chung khéng con hop 1f nira. Diéu nay xdy ra
do sy xudt hién cia “khéng chdm 1Am” chita gia tir “khéng” (Not so0) va tinh khong thuén
nhat cia né véi gia tit ”cé thé” (Possibly) trong thanh phan con lai. Ciing vi If do nay ma
xuat hién nhing két qua khong phit hop khi sir dung cc qui tac chuyén gia tir trong [7,8].

Vi vay ching ta sé m& rong cdc qui tac chuyén gia tir trong [7, 8] vA duwra ra mot s qui
tdc suy dién méi nhw thay thé gia tit dong mite, phan ti 1¢, nhdm gidi quyét cac tinh hudng
néu trén.

Chuing ta biét rang qui tic suy dién 1a mét so dd6 ma dira vio dé ngudi ta cé thé suy ra
céc két luan tir mot tap cac khiang dinh cho truéc, né cé dang:

(PL,t1); ooy (P )
(Qla 81)5 s (@ms Sm) ’

trong do6 (FP;,t;) la cdc tién dé va (Qy, s;) 1a cdc két luan véi cdc gid tri t;,s; > W.

Mot qui tic suy dién dugce goi 1a ding ddn néu khi v(P;) = t;, Vi = 1,...,n thiv(Q;) = sj,
Vi = 1,..,m v6iv 13 him dinh gis bét k.

3.1. Céc qui tic suy dién théng dung
3.1.1. Cdc qui tic chuyén gia tit cho cdc cau don gidn

Trong qud trinh lap ludn ngén ngir & nhiéu bude ta cin chuyén mét cdu mo sang dang
khdc ¢6 y nghia twong duwong. Céc qui tac sau cho ching ta cach x4dc dinh mirc do ding

cia cic cau thu duoc:
' (P, hku),dlT)

(

((P, ku), 8l*h*T)’ (RT1)
((P, ku), 0lhT)

((P, h*ku), 81*T) (RT2)

trong d6 4 14 xdu gia tit bat ki, h, k,l € H, 1a khdi niém sinh nguyén thiy cia bién ngén
ngtt Truth va h*,1* duge xéc dinh qua qui tic (2) cda Dinh nghia 2.4.

Ménh dé 3.1. Cdc qui tdc (RT1), (RT2) la ding ddn.

Chitng minh. Theo (ii) cia dinh nghia ham dinh gid véi chi ¥ rang cé thé chon gia tir d6i
dée (h=)~ = h, véimoi h € H. [

Nhan xét 3.1. (i) Khi s dung (RT1), ching ta wu tién cho sw cd mdt cia h, tic la néu
hku ¢d dang hiT thi h = hy va khong can xét dén vai tro cia k.

(i) Néu khong cé mdt | trong gid thiét cia (RT1) va (RT2), dieu nay kéo theo § la zdu rong,
thi I* cing khong cé mdt trong két ludn cia cdc qui tdc nay.

Vi du. Ding qui tic (RT1), ta c6 thé chuyén: “Két qua cia Minh cé thé tot 1a rat ding”
thanh “Két qud ctia Minh t&t 1a rat c6 thé ding”. “Két qua cia Minh khong tot 1am 14 rét
ding” thanh “Két qud cia Minh tét 13 it khong ding 1&m”.
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Theo cau tric cia DPSGT khong thuin nhét cé thé cho rang “cé thé t6t” cé nghia twong
duong véi “khéng t6t 1&m”, tirc 1 hai cau cin chuyén trong vi du trén twong dwong nhau
vé mit ngir nghia. Khi d6 hai két qua thu dwoc 1a phit hop bdi vi “rdt c6 thé ding” lai cé
mitc do twong dwong véi “it khong ding 1am”.

3.1.2. Qui tac chuyén gia tit cho cidc ménh dé dang kéo theo

Cho v 1a m6t ham dinh gid va cdc cau P, Q sao cho v(P),v(Q) déu xdc dinh. Nhu truée
day, ki hiéu hP chi cho h(p,u) hodc (p,hu) néu P = (p,u). Bay gid, ching ta gidi thiéu
mét s6 ki hidu va khai niém.

Ta sé viet P = h—(Q, ku) néu nhue P = —h(Q,ku) va v(-h(Q,ku)) = dlT kéo theo
v(=(Q, ku)) = 6l*h*r, véi h*,1* xdc dinh theo (2) cia DPinh nghia 2.4.

Viét P = h((Q, ku) o (@', kv)) néu P = h(Q, ku) o h(Q', kv), & day o la phép toan logic
V, A, = va v(P) = dlt kéo theo v((Q, ku) o (Q', kv)) = §l*h*7, véi h*,1* xéc dinh theo (2)
cia Pinh nghia 2.4.

P va @ duogc goi la twong thich d6i véi mot dinh gid v néu v(P) > W dong thoi
v(Q) > W. P va @ dugc goi la khéng twong thich ddi néu v(P) > W va v(Q) < W hoac
nguoc lai.

B6 dé 3.1. Vi mét ham dinh gid v cho trude, ta cd:
(i) ~h(P, ku) = h—(P, ku),
(ii) h(P, ku) V h(Q, kv) = h((P, ku) V (Q, kv)) néu (P, ku) va (Q, kv) khong twong thich doi
Vo1 v,
(iii) h(P, ku) A h(Q, kv) = h((P, ku) A (Q, kv)) néu (P, ku) va (Q, kv) khong twong thich ddi
Vot v,
(iv) h(P, ku) = h(Q, kv) =h((P, ku) = (Q, kv)) néu (P, ku) va (Q, kv) twong thich ddi véiv.
Chitng minh.

(i) Gia st v(—h(P,ku)) = élr. Theo Dinh nghia 2.4 (iii) va tinh chat cia PSGT khong
thuan nhat hiru han déi xtimg, ta c6 v(h(P,ku)) = —6lr = 6l — 7. Tl dieu nay va Pinh
nghia 2.4 (ii), ta suy ra v(P,ku) = dlI*h* — 7 = —§l*h*r, trong dé I*,h* xdc dinh bdi
cong thic (2). Lai st dung Dinh nghia 2.4 (iii), ta dugc v(—(P,ku)) = 6l*h*r, suy ra
v((h*)*=(P, ku)) = 6(I*)*r. Vi k khong ddi va chi ¥ rang c6 thé chon thich hgp dé (h~)~ = h
véi moi h € H nén ding thirc cudi cuing twong dwong véi v(h—(P, ku)) = §lr. Vay (i) da
dugc chirng minh.

(i) Gid st v(h(P, ku) V h(Q, kv)) = dlr, v(h(P, ku)) = 61171 va v(h(Q, kv)) = d2laTa, &
day ¢, 0; la cdc xau gia tw, I,l; € H va 7,7; € {True, False} v&ii = 1,2. Vi (P, ku) va (Q, kv)
khong twong thich nén cé thé gid st ring 7 = False va 7 = True. Khi dé 611171 < daloms,
kéo theo v(h(P, ku)) < v(h(Q, kv)) va v(h(P, ku)) Uv(h(Q, kv)) = dalaTe. Két hop véi Dinh
nghia 2.4 (iii), ta suy ra v(h(P, ku) V h(Q, kv)) = d2lam. Vay 6o =0, la = [, o = T.

Theo Pinh nghia 2.4 (ii), tit v(h(P, ku)) = d1lim1 va v(h(Q, kv)) = dalaTs ta suy ra v(P, ku) =
0 lih*m va v(Q, kv) = d2l5h* 2. Do 71 = False, 79 = True nén v(P, ku) < v(Q, kv), kéo theo
v(P, ku) U (Q, kv) = d2l5h*mo. Cung véi dinh nghia ham dinh gid ta suy ra v((P, ku) V
(Q,kv)) = &alsh*me va vi vay v((h*)*((Pku) V (Q,kv))) = 82(13)*m. Vi k khong déi va
(h™)” = hvéimoi h € H nén ding thire cudi cting chinh 14 v(h((P, ku) V (Q, kv))) = dalaTs.
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Két hop véi két qud thu duge & trén, ta cé v(h((P, ku) V (Q, kv))) = dlr. Vay (ii) da duge
chirng minh.

(ili) K&t quéa nay dwoc suy ra tir (ii) bang nguyén li d6i ngau.

(iv) Buge suy ra tir (ii) vi v(h(P, ku) = h(Q, kv)) = v(~h(P, ku)) Uv(h(Q, kv)).

B6 de da dwoc chitng minh. ]

Bay gitr ching ta trinh bay cdc qui tic suy dién cho ménh dé kéo theo:

(h(P, ku) — h(Q, kv), §lTrue), ((P, ku), ' True)
((P,ku) — (Q, kv),dl*h*True) '

(RTI1)

(P, ku) = (Q, kv), 6lhTrue), (P, ku), §' True)
(h*(P, ku) — h*(Q, kv), 6l*True) ’

(RTT2)

trong dé 4,0’ 14 cdc xau gia ti tuy ¥, h, k,l € H va h*,1* xdc dinh bdi (2).

Truomg hop khong cé mit [ trong cac gid thiét clda qui tac suy dién nay, chiing ta véan
dung Nhan xét 3.1 (ii).

Meénh deé 3.2. Cdc qui tdc (RTI1), (RTI2) la ding ddn.
Chitng minh. Chirmg minh khang dinh nay dwa theo Bo deé 3.1. ]
Hai qui tac sau day 1a md& rong cho qui tic Modus ponens vi Modus tollens cia logic

kinh dién.

(P — @Q,dTrue), (P, True)
(Q, 6True) '

(RMP)

(P — Q,dTrue), (—Q, True)
(=P, §True) '

(RMT)

Ménh dé 3.3. Cdc qui tac (RMP), (RMT) la ding ddn.

Chitng minh. Dua theo Pinh nghia ham dinh gid va phép kéo theo dinh nghia trén DSGT
khong thuén nhat. n

3.2. Céc qui tic khic cho ménh dé kéo theo
Phan logi ménh dé kéo theo

Trong thue té nhiéu ménh dé kéo theo cé tinh ti 1& giita hai thanh phan cda né. Chéng
han “Néu sinh vién hoc cang cham thi két qua cang t6t” hodc “Troi cang ning thi nhiét do

cang cao”.... P61 véi cdc ménh dé nay, ching ta ciing ¢é thé néi rang “Troi ndng thi nhiét
d6 cao” 13 "twong ddi ding” dan dén “Troi rat nang thi nhiét do rdt cao” hay “Troi khong
nang 1am thi nhiét d6 khong cao ldm” ciing sé 14 ”twong déi ding”.... Tuy nhién, khi xuét

hién gia tir khong (Not so) & ding moét trong hai thanh phéan thi sé khéng con ti 1& nita.
Ching ta sé goi tinh chdt nay 1 phan ti 1&. Vi du “Néu Minh hoc khéng chdm thi két qua
c6 thé t6t” 1a “twong d6i ding” khong thé suy ra “Néu Minh hoc rdt khong chim thi két



MOT PHUONG PHAP LAP LUAN NGON NGU DUA TREN DAI SO GIA TU KHONG THUAN NHAT 363

qud rdt c6 thé t6t” 1a “twong ddi ding” ma phai la “Néu Minh hoc rat khong cham thi két
qud {t cé thé t6t” méi 1a “twong d6i ding”.

C4c ménh dé vira dé cap trén day c6 dang P(z*, hiu) — Q(z*, hov) trong dé z* cé thé
14 bién hodc hang, u,v 1a c4c khai niém md& va hi, ke 13 cic gia tr. Chia cic ménh dé kéo
theo nay thanh hai loai khéc nhau:

a) Loai ti 1&: khi hy va hy khong 1a gia tir Not so (h; # N va hy # N) hodc dong thoi
14 gia t nay (h; = hg = N).

b) Loai phéan ti 1&: khi ¢6 ding mot gia tir hy hodc hy 1a Not so tirc 14 ((hy = N hodc
ha = N) va hy # hg).

Chiing ta sé xét cic qui tdc khac nhau cho hai loai ménh dé nay.
Qui tdc ti 1é
Déi v6i cdc ménh dé thuoc loai ti 18, twong tur trong [7, 8] ta c6 qui tic sau

(P(z*, hiu) = Q(x*, hov), dTrue)
(hP(x*, hiu) — hQ(z*, hov), §True) ’

(RPI)
trong dé § 1a cdc xau gia tir, x* c6 thé 13 hing ho#ic bién, cic cong thirc P,Q thude 1ép cb
thé chuyén gia tit, hy, ho 1a céc gia tir tuy ¥ thod diéu kién ménh dé loai ti 1é.

T (RPI), (RMP) va (RMT) véi a la hing, ta suy ra:

- Qui téc ti 16 Modus ponens

(P(z*, hyu) = Q(z*, hov), dTrue), (hP(a, hiu), True)

. RPMP
(hQ(a, hov), 6 True) ( )
- Qui téc ti 16 Modus tollens
(P(m*7 hlu) — Q(CL‘*, hQU)a 5’]?1“116), (—\hQ(a, h?”)) Hue) (RPI\IT)
(=hP(a,hiu), 6 True) '
Qui tdc phdn ti 1é
Déi véi cdc ménh dé thuoc loai phan ti 18 ta cé qui téc
(P(z*, hu) — Q(x*, hov), dTrue) (RNPI)

(hP(x*,hyu) — h~Q(z*, hov), 6 True) ’

trong dé x* c6 thé 1a hing hodc bién, § 1a xau gia tir vd hy, he 14 gia tit bat ky thod diéu
kién ménh dé loai phdn ti 1& va h™ 1a gia tir d6i xing cua h.
Tir céc qui tdc (PNPI), (RMP), (RMT) ta suy ra

(P(z*, hiu) — Q(z*, hov), dTrue), (hP(a, hiu), True)
(h=Q(a, hav), dTrue) ’

(RNPMP)

(P(z*, hiu) = Q(z*, hov),dTrue), (-hQ(a, hov), True)
(=h~P(a, hqu), dTrue)

. (RNPMT)
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3.3. Céc qui tic twong duwong va thay thé cic hiing cho bién

Viéc thay thé cic gia tir dong mitc h va k cho nhau & vi tri tién t6 cia khéi niém mo
khong lam thay doi ¥ nghia cia ménh dé. Vi vy ta cé qui tiac thay thé gia tir dong mitc
sau day

P(z*, hu)
Pl ku)’ (REH)

Ngoai ra, tuwong tu nhuw trong [7,8] ta cling cé cac qui tic thay thé cong thirc tuong
dwong

P =Q,(F(P),0r)
REF
(F(P/Q),6T) .
va qui tac thay thé hang a cho bién z*
P(g* 1)
) B
Plaa) (RSUB)

4. PHUONG PHAP LAP LUAN XAP Xi TREN NGON NGU

Lap luan x4p xi 1a tim kiém céc két luan khong chic chin bang phwong phdp suy dién
theo nghia xap xi tir cac tién dé khong chic chian. Gid sir cho trudc tip cdc khang dinh K
bao gom cic cAu mo ¢6 mitc do khiang dinh 1a gid tri chan 1y ngén ngir dang oTrue, bang
céc qui tac suy dién néi trén ching ta sé suy ra duoc cac két luan gi tir K?

Twong tu trong logic kinh dién, mét dan xuédt tir K 14 mot day hitu han cic khéng
dinh (Py,t1),...,(Pn,ts) sao cho véi méi i = 1,...,n, (P, t;) thudc K hodc (P;,t;) dugce suy
ra tir cdc khiang dinh (Py,t1),..., (Pi_1,t;—1) bing mét trong cdc qui tic suy dién (RT1),
(RT2), (RTI1), (RTI2), (RMP), (RMT), (RPI), (RPMP), (RPMT), (RNPI), (RNPMP),
(RNPMT), (REH), (REF) va (RSUB). Khi d6 (Py,t,) dugc goi 1& mot dan duge tir K, ki
hiéu la K + (P,,t,). Tap cdc hé qud logic cda K 1a C(K) = {(P,t) : K  (Py,tn)}, chinh la
tap cac dan duoc tir K.

K dwoc goi 13 phi mau thudn néu C(K) khong ton tai dong thoi (P,t) va (—P,t') ma
t, ¢ > W. Ching ta thira nhan rang gié tri chan 1y ngén ngir cda moi cong thirc néi chung
khéng duy nhét, ching cé thé nhan nhidu gid tri khdc nhau mién 1a cdc gid tri dé6 déu 1én
hon hay bé hon gia tri trung hoa W. Chéang han cho P, @ 1a hai cong thic ma P — Q
thuoc loai ti 1& c¢6 gid tri chan i 14 oTrue:

(P — Q,0True),
voi tuy y h € LH, theo (RPI)
(hP — hQ,ocTrue).
Vi vay theo (RTI1) nhiéu trudng hop trd thanh
(P — Q,chTrue)
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va trong DSGT khong thuin nhét cia bién ngdn ngir Truth oTrue, chTrue > W. Diéu nay
x3y ra do ching ta chadp nhan qui tic ti 1&, mot qui tdc dwoc rit ra tir kinh nghiém khong
chitng minh dwoc nhung lai rdt ¢é y nghia trong thuc té.

Nhu véy khdi niém cdéng thitc twong duwong phai duwge mé rong. Hai cong thire (P, t) va
(P,s) 1a twong duong nhau néu t va s cung 16n hon hay bé hon W. Duwa theo cach dinh
nghia cia N.C. Ho [8], quan hé tuong dwong ~ dwoc dinh nghia trén tap cong thic FP
nhu sau:

(R;) p(z,u) ~ p(z, hu) véi p la vi tir, h 1a gia tir va u 14 gid tri ngdén ngir tuy ¥,
(Rii) Néu P ~ @ thl =P ~ =Q,
(Rizi) Neu P~ P' vaQ ~ Q' thi PoQ ~ P' o Q' véi o 1a cdc phép todn V, A, —.

Lép twong dwong chia P ki hiéu la |P|. Tap thwong FP/ ~ = {|P| : P € FP}.
Trén tap thuwong nay ching ta dinh nghia bén phép toén logic trén cac 16p twong dwong:
S|Pl =[=P|, |PIVIQI=|PVQ| |PIA|Q=|PAQ|va |P| = |Q| =[P — Q|

Va trén DSGT khong thudn nhdt T cia bién ngon ngir Truth, ta dinh nghia quan hé
tuwong dwong ~ nhu sau: véi moi s,t € T, s ~ t néu mot trong cdc dieu kién sau day thoa
man:

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

Nhu vay, T dugc phan hoach thanh 3 16p twong duong {|0|~, |[W/|~, 1|~}

Hai khing dinh A = (P,t) va A’ = (P',t') tuong duwong nhau néu P ~ P’ va t = ¢/, ki
hiéu 13 A = A’ va |A|= 14 16p twong duong chita A. Cho tap cdc khang dinh K, ki hiéu
K/=latap {|A|=z : A € K}. Néu K phi méau thuan thi bat ki (P,t),(P',t') ta cé6 P ~ P’
kéo theo t ~ t’ tirc 1a |P|= c¢6 duy nhidt mot gid tri chan 1f |¢t|=. K/= v&i bon phép todn
logic dinh nghia trén céc 16p twong dwong & trén twong tu nhulad mot dai s6 Lindenbaum.
Do dé, K/ = cé thé xem nhutap céc cong thitc mé cia mot ngdn ngir hinh thire cda logic
bac 1 kinh dién (xem [13]). Do d6 |A|= din dwoc tir K/ =, ki hiéu 1a K/ = +. |A|=, dugc
hiéu 1a |A|= dwoc suy dan tir K/ = bdi qui tic Modus Ponens (RMP) va qui tic thay thé
hiang cho bién (RSUB).

Lién quan vé tinh dan dwoc, ching ta c6 hai dinh 1y twong tw Pinh 1y 5.1, Pinh ly 5.2
trong [8].

Dinh 1y 4.1. K A kéo theo K/= F. |Al=z va néu K mdu thuan thi K/= mau thuan.

Chitng minh. Gid stt Aq,...,A, 14 mot suy dan cia A tir K va A; dan duge tir A; voii <
bdi mot trong cac qui tic suy dién trong Muc 3. By gio, chiing ta chirng minh khang dinh
diu tién cia Pinh ly. Chi can kiém tra cho qui tic phdn ti 16 (RNPI), vi cdc qui tic con lai
da duoc ching minh trong Pinh 1y 5.1 (xem [8]).

Néu A; dan dwogc tir A; v6i i < [ bdi qui tdc (RNPI) thi |4;|= = (|hP(z,hiu) —
h~=Q(z, hov)l,|1|~). Vi hP(z, hiu) = P(z,hhiu) nén theo (R;) ta cé hP(z, hiu) ~ P(z, hiu).
Tuong tu, h~Q(z, hov) ~ Q(z,hov). Dung (Ry;) véi o la — ta thu dwoc (hP(z, hiu) —
h~=Q(z, hov)) ~ (P(z,hiu) — Q(z,hov)). Vi vay, (|hP(z,hiu) = h™Q(z, hov)|,|1|x) =
(|P(z, hiu) — Q(z, hov)|,|1]~), tidc 1a |Ai|= = |Ail=.
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* Vi khing dinh con lai dwogc suy ra tir khdng dinh diu tién nén dinh 1y da dwogc ching
minh. |

Tir dang tong quat cia qui tic suy dién va dinh nghia din duoc ta suy ra:
Dinh 1y 4.2. Cho K la mot hé tri thitc hinh thitc. Néu K = (P,t) thit > W.

Ta xét vi du sau minh hoa cho phuong phéap.

Vi du. Gid sit K gdom céc khang dinh sau:
+ “Sinh vién hoc cang cham thi két qud cang tot” 1a “rat ding”.
+ “Minh hoc rdt khéng cham” 13 “ding”.
Ta c6 thé it ra két luan gi tir cdc khing dinh trén?
Biéu dién “Sinh vién hoc chim” bing p(Sinh vién, chim) va “két qud tdt” 1a g(sinh
vién, t6t). Khi dé ta cé:
(1) (p(Minh, rdt khéng chim), ding) (gid thiét),

(
(
(p(sinh vién, rat khong chim) — q(sinh vién, it cé thé tét), rat ding) (tir 4 va RNPI),
(p(Minh, rat khong chim) — q(Minh, {t cé thé t6t), rat ding) (tir 5 va RSUB),
(q(Minh, it cé thé tét), rdt ding) (tir 6,1 va RMP),
(g(Minh, c6 thé tét), rdt it ding) (tir 7 va RT1),
(q(Minh, t6t), rat it cé thé ding) (tir 8 va RT1),
(10) (q(Minh, rdt it c6 thé tét), ding) (tir 7 va RT2).

Nhu vay, ta c6 thé st dung két luan (8) “Két qua hoc tap cia Minh c6 thé t6t” 1a “rdt
it ding” ho#c két luan (7) “Két qud hoc tap cia Minh it c6 thé t6t” 1a “rdt ding”.

So vé&i viée tinh todn qua céc tdp mo [2], phwong phap 1ap ludn ngdn ngir c¢é thé cho
phép tim duwgc két qua véi nhitng thao tdc don gidn hon. Phuong phép ciing c¢6 thé dugc
stt dung dé rit gon mo hinh mo da diéu kién khi gidi quyét bai todn 1ap ludn x4p xi bing
phuong phép noi suy gia tir. Tuy nhién, 1ap ludn ngdén ngit cla con ngudi la van dé hét
sttc phitc tap va phu thudc khé nhiéu vao ngir cdnh nén phuong phép chi sit dung dugce cho
mot sé tinh hudng nhit dinh va phin nhiéu mang y nghia minh hoa cho céch ti€p can dén
lap luén cia con ngudi thong qua hé suy dién mo dua trén logic gid tri ngdén ngir ma co s&
la DSGT khong thuén nhat.

5. KET LUAN

Bai bdo nay da gidi quyét dugc van dé xudt hién cia gia titr Not so trong cdc ménh dé
mé& khi 1ap luan x4p xi bing ngon ngir. Co s& dé ching t6i m& rong qui tic chuyén gia
tr va dua ra cdc qui tic suy dién méi nhu qui tdc phan ti 18, qui tic thay thé gia tir dong
muc la dua trén cau tric cia DSGT khong thuin nhit ddi xitng hiru han va cdc tinh chét
da duwgc nghién citu. Ciing cin nhan manh rang phwong phip nay suy dién truc tiép trén
ngoén nglr ma khéng théng qua tdp mo. Vi vay khong nhirng né don gidn vi bd qua dugce
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céc budce xap xi mo, khir mo ma con gan gii véi cdch lap luan cua con nguoi.

L&i cdm on. Téc gid xin chan thanh cdm on PGS TSKH Nguyén Cat Ho da gép mot sd
v kién quan trong trong qud trinh hoan thanh bai bdo nay.
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