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SO SANH SUY DIEN MO’ VA SUY LUAN
NGON NGU

TRAN DINH KHANG

This paper presents methods of fuzzy reasoning, linguistic reasoning and the comparison of
them. It is shown that in some conditions the same results can be given by both the methods.

1. GIOT THIEU

Ly thuyét tip m& va suy dién md méi ra ddi tir nhitng ndm bdy muoi nhung d3 c¢é
rat nhiéu két qda ndi bat cd vé mit phuong phap ludn ciing nhu dng dung tro ng cic
hé tro gitp quyét dinh, hé didu khién qua tnnh. Cic nha nghién ctru da dua ra nhidu
céach tiép cin khac nhau trong lua chon x3y dung quan hé m& cling nhu danh gid két qud
md. Do vay, suy dién md phu thudc nhiéu vao hoin cdnh tng dung, khong cé co s& nhit

quén vé mit phuong phép do cé qud nhiéu cich gidi khic nhau.

Suy luan ngdén ngir dua vao cdu tric dai s vé ngl nghia cda gié tri ngdn ngir cda
bién ngdn ngir va duoc 1ap luin theo luit suy dién.

Bai bdo nay dwa ra mdt s6 két qud chi ra rng trong mét sé trudng hop cu thé,
hai két qud trén 13 tuong dong nhau, ching ta lip ludn ngdn nglr khdong chi ¢6 co sé 1y
thuyét ma con cé co s& @€ tin ring trong ung dung sé c6 két qia tuwong tu nhu 1ap ludn

\

mao.

II. SUY DIEN MO

Cung véi su ra doi cda ly thuyét tdp md, cdc huéng nghién cru vé suy ludn xdp
xI cling cing ngay cang duoc chi y hon va nhan dwoc mdt cong cu suy dién manh véi
nhidu cach tiép cin khéc nhau. Céc khéi niém ”tré”, ”gia”, khde”, ”rit tré”,... dugc dinh

nghid nhu cdc tdp md véi cdc ham thude nhur:

u—50\"%""
Hora(u) = {1+ , u € [50,100).

5
Céc tap md lai két hop véi cdc tir nhan nhu very, more or less, approximate,... tao thanh
cac tdp md méi nhu ”very old,” ¢6 ham thuéc

u — 50

—29-2
Bvery ola(u) = [1+( : ) ] , u € [50,100).

\ s . ~ 7 e a
Tir d6 ta cé the cé cach suy luan sau:
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Cho ménh dé 1Ifzis A then yis B
Cho z1s A’
Tinh két ludn  yis B,

trong d6 A va A’ 13 tdp md thudc vi tru U; B, B’ la tdp m& thude vi tru V. Viéc gidi

bai todn trén dugc tém tit nhu sau:
(1): T pa(u), pp(u) tinh quan hé R(A, B) theo nhiéu cich khic nhau nhuw

R,nz(AxB)U(]AxV)zf

oy Hal) Aup () V(L= pa(u))/(v )

Ro=(AxB)@(AxV) = [ (1= pa(u) + up(o))/(u,0)
R.=Ax B= /U V;LA(u) App(u)/(u,v)

R,=AxV=UxB= /UXV [#A(U)jua(v)]/(u»v)

véi 1 véipa(u) < ps(v)
s mo) = { g Lo S
R,=Ax V:g‘> UXB = /va [IIA(“)';#B(”)] /(u,v)
vél
1 vOl pafu) < pp(v)

HA(U');'I‘B (v) = {

pp(v)  vO1 pa(u) > pp(v)
(2): Tir par(u) va pra.p)(u,v), ta tinh B’ theo cach sau

B' = A'oR(A, B)

par () =V (o) A im0 ).

Sau d6 tir up ngudi ta lai chuyén vé mot tir mo 13 két qda suy dién. Cé rat nhigu
cong trinh nghién ctru vé suy dién m& dua ra nhidu cach tinh quan hé R(A4, B) khac nhau
va so sanh trén cic phuong phap d6 (Zadeh, Mizomoto, ...). O cac cdng trinh nay cling

B A pel o X
dua ra nhiéu tiéu chuin vé suy dién tot:

Néy A'= 4 thi B'= B
Néy A' = very A thi B' = very B
Néy A’ = more or less A thi B' = more or less B

Néy A’ =not A ' thi B’ = unknow.
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Ngoai ra, ngudi ta ciing dwa ra céc phép tinh t-norm va t-conorm khéc 48 thay thé
cho cic phép min, max truyén théng d& réng khd n¥ng ting dung cda cidc mé hinh md.
Nhin chung cic nghién ctu vé tip md va cvéc suy didn md dua ra rit nhisu phguong

phép ma viéc tng dung sé dwa vao tinghoan canh cu thé theo mé hinh sau

Céc gid tr1 Biéu dién
ngdn ngi, thanh céic Suy dién
liéu tap mo me
— — — —
Két quid Xip xi
13 cac ngdn
taip md ngir
— —
Hinh 1

Qua nhidu qua trinh tinh todn nhu vay, rd rang sai s§ cia phuong phap cé thé 1a
rit 1én, nhung trong didu kién khéng d3y dd vé théng tin thi viéc st dung md hinh nay
vin 1a thich hop, d¥c biét 1 trong cac hé hé tro ra quyét dinh, cic bai toan diéu khién

qué trinh, cdc md hinh kinh t€ x3 héi...

III. MENH PE MO VA GIA TRICHAN LY -
Céac dinh nghiad ménh dé m& va gid tri chidn ly d3 dwoc dua ra trong céc tai liéu
tham khdo [1], [2],... Bay gi& ta ti€p tuc quan tdm dén bai toan suy dién mo

P, P—Q
Q2

trongdé P, ="zi1s A”, P, ="z1s A"”,Q, ="yis B”,va Q, ="y is B v4i z va y la céc

tén cda céc bién; 4, A’ 13 tdp md trong vii tru U; B, B’ la tip m& trong vii tru V.

thé nhin duoc két qia suy dién Q, theo cic buéc sau
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(1) T P, va Py, tinh P,
(2) Tir P, va P, — Qy, tinh Q,
(3) Tir Q1 va Qy, tinh Q

Minh hoa bing so d5 sau

4 1 PL— @ | B
Inverse truth Fuzzy ~ truth
functional, modus functional
modification ponens modification
A' Pl & B'
e —| — —

Buéc 1 1a phép bién d8i nguoc cda ham gia tri chan 1y theo cong thic sau

up, = Maz  pa(u), veU, tel0,1].

- u: pa(u)=t

O bude 2, tadinh nghida quan hé m& 7@ [0,1)x[0,2] tU pa(u) va up(v) tacd I(pa(u), up(v)) =

pa(u,v). Sau d6 dung phép suy dién nhu & phan suy dién mo, dua ra két qud sau
ey = V(e () A1t 5).
t
Cudi cing la phép bién d6i ham gid tri chan ly

KB = F’Q_x(ll'ﬂ (0)), VU, veV.

IV. SUY LUAN NGON NGU

Suy ludn ngén ngir gidi cic bai toan suy dién truc tiép trén cic gia tri ngdn ngir
théng qua céc lust suy didn duoc trinh bay trong [7). Cdc ménh d& dugc biéu dién la
mot cip gom khai niém ngén ngir va gid tri ngdn ngir, mdi ménh dé cé mot gid tri ngdén
ngl kém theo.

Vi du: Cau ”Robert is very healthy” 13 ”possibly true” c6 thé bi€u dién 13 ménh dé
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(HEALTH(Robert), very healthy) véi gid tri chan 1y possibly true.

TAap céc gid tri ngdn ngl cia moét khai niém ngdn nglr dugc hinh thanh thong qua
mdt cip hai phan ti sinh d8i 14p nhau nhu (gia, tré) d&i véi lda tudi, (khde, yéu) ddi véi
stic khde,... va dai s8 gia ti (xem thém [6]), trong d6 cac tir nhdn dugc coi nhir cic todn
t& lam manh 1én hay yéu di gid tri ngén nglr ma né tic ddng vao. Vi duy, thém ”very”
nhin vao "very healthy” ta sé& cé gia tri ngén ngit ”very very healthy” ma ngir nghii thé

hién rd rang 1a "khde hon” so véi ”very healthy”.

 T4p céc gid tri chdn ly cda cdc ménh d¢€ sinh ra tir 2 phan t& sinh true, false va

x. ’ N .
chudi céc tir nhin vao né.

Viéc suy dién thao téc truc ti€p trén cac gid tri ngdn ngir thdng qua céic luit suy
dién c6 dang
(Ph tl)) aeey (Pru tn)
Ql) 31)’ ceey (er sm) ’
trong 46 (Py,t1), - (Pastn), (Q1,81) - (Qm, 8m) 12 cdc ménh d& md va gid tri chan ly kém
theo né. Céc (P;,t;) 1a gid thiét, cac (Qi,s:) 12 két ludn.

Cé céc luat suy dién sau day:

- Luit vé chuyén gia ti trong cdc ménh dé m& don gidn:

((P, hu},oT)
(RT1) {7 a),0m7)
(RT2) ((P,hu),ahT)

(P, u),eT) °’
trong do:
T € (True, false).

a,0 1a cac chudi gia tir.
(P, u) hodc (P, hu) 12 ménh dé mo.

- Lut v& chuyén gia t trong cdc ménh d& m& phic tap, cé thé dwa ra cic bs dé
sau:
AP = P
hPThQ = h(P/Q)
hP[hQ = h(P/q)
hP — hQ = h(P — Q).
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Nhu va
v'y gy RT)
(RT1) (Bhr)
s (P, hT)
(RT2) (o

- Luat vé chuyén gia td trong phép kéo theo, Modus ponens va Modus tolens:

(hP — hQ, True), (P, aTrue)

(R (P — Q, True)

(rriz) & —*(%Ph_'{‘rsg, '1(:; :;True)

(rT13) L= Q(;‘r;:l)le §P, True)

(Rmp) P h(C})), ?;egﬂ(:g aTrue)

(rmT) £ Q:(]'If‘f’l;‘re);gQ,'I‘me)

meny e e e
(RPI2) (P(z,u) — Q(=, v), aTrue), (;Q(a, u), True)

(P(a,u) — Q(a,v),aTrue)

- Luat tuong duong
P« Q,(F(P),aT)
(F(Q),eT) °

trong d6 F(X) la ménh d& cé chira X trong né.

(RE)

V. SO SANH DUY DIEN MO’ VA SUY LUAN NGON NGU

Phuong pohap suy ludn ngdn nglt ¢ wu thé rat 1én 13 thao tic don gidn, lap luan
truc tiép trén ngdn ngir, khong phai qua céc buéc tinh toan cé thé dem lai sai s§ 16n.
Néu so sanh véi hinh 1 trong suy dién mé thi suy luin ngdn ngir lam viée truc tiép trén
cdc gid tri ngdén ngl dua vao va dua ra ludn két qud, khong phéi qua céc buée xay dung
ham thudc, quan hé mo,... D6 tin ciy cda két qud phu thudc vao cach lua chon gid tri
ngdn ngir va cac tir nhan vao né. Quan trong hon 1a bdn than két qud dua ra di mang
lai ludn ngl nghid ndo dé duédi dang ngdn ngi tu nhién, khong phai buéc xap xi ngon

ngu.

Cé rat nhiéu cach so sinh cac phuong phép, trong bai nay sé phan tich cac luét suy

X A ~ ~ 7 sy - s -~ s 4 ~
dién cda suy luin ngdn ngir va thir tinh lai bing suy dién m& trén cic vi du cu thé.
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5.1. Chuyén gia tif trong cic ménh dé mo
Trong [5] ¢6 dua ra vi du
(John is tall) is very true £ John is very tall
bitu nay tuong duong véi

((HEIGH(John), tall), very true)
((HEIGH(John), very tall), true)

13 mdt vi du vé luat (RT2) trong suy luin ngén ngir.

Xét vi du sau:
(u is small) is very true
(u is small2) is true

véi
small =1/1+0.6/2+0.2/3

true =1/1+40.9/9+0.7/0.8 +0.5/0.7 + 0.3/0.6

very true = 1/1+ 0.81/0.9 4+ 0.49/0.8 + 0.25/0.7 + 0.09/0.6

Dung phép bién @8i ham gia tri chan 1y ta cé
Msmalls (:C) = Hyerytrue (ll'smull (I)

Do vay
ll'smallg(l) =1

Hsmally (2) =0.9
Hsmallsy (3) = 0.
Cudi cling small, = 1/1 4+ 0.9/2. Dung xap xi ngdn ngir, ta thu duoc small; xap xi very

true.

Bay gid, cuing v&i vi du trén, nhung cho true = [, ., t/t, ta sé c6

“’smallg(l) =1
Msmally (2) = 0.36

Msmally (3) = 0.09

nhu vdy small, = 1/1+0.36/2 + 0.09/3 = very small.
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BG& dé 1 Cho true = f0<t<1 t/t, diing phép bién him gid tri chin Iy, ta ¢é

((P, hu), T)
((P,u),hT)’

trong dé T = True, u la mét tap mo trong vi tru U ¢6 ham thuéc p, véi U hitu han hodc p, lién
tuc, h Ia tir nhdn véi pyy = pS, a >0 (vi du, very, more or less,...), (P, hu) va (P, u) 1d cdc ménh
dé mo. '

Chitng minh. Goi gia tri chan 1y cda ménh d& (P, u) 1a T). Theo phép bién d3i nguoc ham

gia tri chan ly, ta cé

pr, (t) = N 1\4&:)1: {pra(X)}, Vvéite0,1}, e U.

iy =t

Tir gid thiét, up, (A) = x2()) suy ra
t)= M «(A)}-

k1, () A;uu(‘i’f:t{“" (A)}

Do U htru han hodc p, lién tuc,
AN e U: pr, (t) = ud(A%) voi pu (A7) =¢.
Nhu vay pr, (t) = t*.
Ching t8 Ty = AT 13 két luin can ching minh.

B& d@ 2 Cho true = [, t/t, ding phép bién ham gi4 tri chan Iy, ta cé

((P,u),hT)
(P, hu), T)’

trong dé6 T = True, u 12 mét tip md trong vil tru U ¢6 him thuéc p,, v6éi U hitu han hodc p lién
tuc, h 1a tir nhdn véi pp, = p®, a > 0 (vi du, very, more or less,...), (P, hu) va (P, u) I cdc ménh

dé mo.

" Chitng minh. Goi gid tri chan 1y cla ménh d% két luin 13 »,. Theo phép bién d8i nguoc

ham gid tri chéan ly, ta ¢é
Bu, (A) = par(pu(X)), vo1AEU.
T gid thiét, theo dinh nghia tir nh&n h: ur(t) = p(t) suy ra
B, (A) = p7 (1 (X))
Theo dinh nghid True, pr(t) = ¢, cho nén
Huy (A) = (0a(A))* = pg(A), VA E UL

Ching t4 u; = hu la két ludn cin ching minh.
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Bo deé 3.

Cho true = [, ., t/t, ding phép bién ham gid tri chan Iy, ta cé

((P, hu),0T)
((P,u),0hT)’

trong d6 T = True, u l1a mét tap m& trong vi tru U c¢é ham thudc p, véi U hiru han hodc u, lién
tuc, 0 = hi...hy v6i hy, .. .hg va h 13 tir nhdn véipn, = p&, a > 0, ppu = p&, a,ay,...,ar > 0

(vi du, very, more or less,...), (P, hu) va (P, u) I cdc ménh dé mé.

Chting minh. Vi o = hi...h; 1a chudi cac gia tir
T=hg..nT= hk(hk_l...th) =..

Suy ra
por () = thy. o, r(t) = Mﬁ:_l__,hlqv(t)

., Xk Og—1...0}

= pr {t)

= ug’(t), VOl ap = agag-1...0y.
Dz«‘it u; = hu, tinh ug vél

((P, huy),oT)
((P,uz),0hT)’

Theo phép bién d6i nguoc ham gia tri chin Iy, ta cé
Py (A) = por (e, (), vO1 A€ U.

Suy ra
Huy (A) = 47 (1uy (M) = (i (s, (M)

Theo dinh nghid True, ur(t) = ¢, cho nén
Pz (A) = (B, (W) = (ra (M) = (pa ()77 = p** (A).

Goi gia tri chan 1y cda ménh 48 (P,u) la 7. Tinh Ty véi

((Pyu2), T)
((Pr u), Tl) ’

Theo phép bién d3i nguoc ham gia tri chan ly, ta cé

pr, (t) = '\:,f\l(c;:;:ﬂ{uuz()\)}, véite|o,1); rel.
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Do U hiru han hodc u, lién tuc,

T e U pr,(t) = pu, (A7) VO pu (A7) = t.
Suy ra

pr, (6) = w7 O0) = (X)) = 0

= t¥eay

— (tll‘)llk-u(l] .

Theo dinh nghia tir nhdn k va cda gid tri chan ly true

par (t) = pg(t) =t

Suy ra
pr, (t) = (pnr(t)

Mo g Xy

= pp, ot ()

= Wiphe_ . hT(t)

= pont(t)
Nhu vay T\ = ohT, ta nhan duogc két ludn ((P, u),ohT) can chirng minh.

B& de 4.
Cho true = f()<t<1 t/t, ding phép bién ham gid tri chin Iy, ta cd
((P,u),ehT)
((P, hu),oT)’
trong 46 T = True, u la mét tap md trong vil tru U ¢é ham thudc p,, vé6i U hitu han hodc u,, lién
tuc, 0 = hg...hy vOI hy,..hg va h 13 tir nhidn véipy, = p&, a >0, pyu = p&, o, ay, .., a5 >0

;
(vi du, very, more or less,...), (P, hu) va (P, u) Ia cdc ménh dé mo.

Viéc chirng minh bd nay tuong tu nhu véi cac bd d@ trén, bang céc phép bién déi
((Pu),ohT) .. ,,
i (8) = ey (0) = (e (3) = e (A).
((P,ul),T) y VOl “Tl() H 1( ) (,U ( )) Hru ( )
Sau dé la
((Pu1), T)
((P, hu),Ty), ta tinh dugcT; =T

Véi cac bd dé trén, ta nhan thiy trong cdc trudng hop dic biét, suy dién mo cling dat

t61 cac phép chuyén gia tit tuong tu nhu trong suy luan ngdn ngir. Tuy nhién viéc dinh
nghia chudi céc gia tir trong suy dién mo ciing can duwoc thio luin thém, né khéng phéan
biét vi tri da ting tir nhdn manh trong cd chudi gia t& nhu trong suy luin ngon ngir,
trong khi viéc st dung ddng thoi vai ba tir nhdn vao mot gid tri ngoén ngiv 1a didu cb thé

sdy ra trén thuc té nhu trong ciu ”John is very very tall”.
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5.2. Bai todn suy luin xdp xi
Xét vi du sau trong 8]:
If z is small than y is middle

Véi b
U=V=0+14+24+3+4+5+6+7+8+9

A= small =1/0+0.8/1+0.6/2+0.2/3
B = middle =0.2/2+).6/3+0.8/4 + 1/5+).8/6 + 0.6/7 +0.2/8
Cho x is very small ding R, thu duoc két qud y is very middle.
Bay gi¥ ta gidi bai toan trén bing suy luin ngén ngi, ta cé
(P(x, small ) — Q(y(x),middle), true)
(P(a, very small), true)
tinh Q(y(a),?).

Dung (RPI1) thu duoc (very P(a, small ) — very Q(y(a),middle), true)
Dung (RT’1) thu duoc ( P(x, very small ) — very Q(y(a),very middle), true)
Dung (RMP) ta cé (Q(y(a), very middle), true)

Nhu vay ta cling duoc két qud y is very middle.

B8 dé 5. Cho bai todn suy dién
Ifxis A then y is B

xis A’
yis B’

Ding suy luin ngén ngit ta thu dugc

V6i A’= A thi B = B
A’=hA B’ =hB,

trong dé h 143 mét tir nh&n nhu very, more or less,...
Chitng minh. Tir gid thiét ta c6

(P(x,A) = Q(Y(x),B), true)
(P(a,A), true) hodc (P(a, hA), true) véi h € { very, more or less,... }

- Véi P(a,A),true), ding (RMP) ta cé ngay (Q(y(a),B),true).
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- Véi (P(a,hA),true),

Dung (RPI1) thu duoc (h P(a,A) — hQ(y(a),B), true)

Dung (RT’1) suy ra (P(ahA) - Q(y(a),hB), true)

Dung (RMP) ta c6 (Q(y(a),hP),true) la diéu phai ching minh.

V. KET LUAN

Trén day la nhirng nét tuwong dong gitra suy dién mo va 14p luin ngdn ngir. Viéc so
sidnh hiéu qud cda phuwong phép cin phdi dua trén nhiing tng dung cu thé. Tuy nhién
suy luin truc tiép trén ngdn ngir la mot hudng nghién ctu cé trién vong t8t bdi thao tac
tinh todn don gidn cda né. Dong théi két qua suy didn dwoc bi€u dién ngay bing ngon
ngi tu nhién khéng phai qua qua trinh xdp xi ngdn ngir. Viée dénh gid gis tri déu dua
trén cac tir nhin, tranh duoc su dinh lwong mang tinh chd quan. Bai bdo chirng té trién

vong khd quan cida suy ludn ngdn nglr trong Ung dung.
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