
T~p chi Tin hqc va Di'eu khi€n hoc, T. 13, S.l (1997) (16-30)

A •• A " ,

XAY DUNG HAM DO TREN DAI SO GIA TU. .
VA UNG DUNG TRONG LAP LUAN NGON NGU. ..

TRAN DINH KHANG

Abstract. This paper gives the conception of a measure function on hedge algebras,
which is useful to implementation of linguistic reasoning in application of decision support
systems to social economic and management problems.

I-D~TVANDE

Dai so gia ttr [1], [2] ra dai dira ra m<}thirong tigp c~n mei cho nghien ciru ly
thuygt mo dira tren ca:u true d~i so v'e ngfr nghia cua cac gia tr] ngdn ngir cua m<}t
bign ngon ngir. Huang tiep c~n nay phan nao khg,c phuc nhirng kho khan trong
vi~c xac dinh ham thuoc cua cac t~p mo va d~c bi~t la vi~c "hi~u" ngir nghia ctla
cac t~p me sau m<}t loat cac phep bign d5i quan h~.

Bai nay dira ra khai ni~m ham do, tren d~i so gia ttr ghip cho vi~c tmg dung
dai so gia ttr cho cac bai toan suy lu~n ngdn ngfr trong cac h~ h~ trQ' quygt dinh

II - D~I s6 GIA Ttr

I>~ danh gia m<}tkhai ni~m ngdn ngir, nguO'i ta thtrcng dung cac c~p doi xirng
nhau goi la gia tr] ngon ngfr nhir: xac dinh lu-a tu5i cda m<}tnguO'i, ta noi, ngirci
do gia hay tre. Ngoai ra con co th~ ma r<}ngkhd nang danh gia tu5i b~ng cac tll'
nhir rat, tttung aoi, nhieu han, It han, ... chAng han nhir rat trt, khong trt l&m
ho~c rat rat gia, ... NguO'i ta gQi rat, ttJung aoi, ... 180 cac tit nha:n hay cac gia tti-.
Nhir v~y co th~ coi cac tit nha:n 180 cac toan tll- tac d<}ngvao cac gia tr] ngcn ngii'
tao thanh cac gia tr] ngdn ngfr moi. Trong t~p me, tu nha:n 130 phep toan lam
thay d5i ham thu<}c ciia t~p mo, t~o thanh t~p me mei.

Theo [1], irng vo-i m~i bien ngon ngfr se co hai dan doi xirng phat tri~n tll' hai
h'" t' . h V' d ,. l' t ». 0p an U' sm. 1 \l V01 ira UOI C
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More old

Poss. Old

(*)
Not.so Old

Poss. Young Not.so Young
.1 (**)

More Young

Very Young

Cac gia tu e6 th~ ehia lam hai loai, positive [dirong] va negative (am). Cac
gia tu dirong se lam manh them ngir nghia cua gia tr] ngon ngir, vi du nhir very,
more ... Cac gia tu am se lam ygu di nhir possible, less ...

Ban than cac gia tu e6 th~ tac de}ngVaGchinh cac gia tu tao thanh me}tehu6i
cac gia tu va mot phan tu sinh, nhir possible more old, hru y r~ng t ir nay se phai
n~m l~n e~n more old hon la old. Cac tir nhan dtro'ng se lam manh len mire de}
dirorig hay am cila tir nhan d6. Cac tir nhan am lam ygu di. (rng vrri mlii gia
tri ngon ngir deu e6 thg e6 cac dan kigu nhir (*) ho~c (* *) khi e6 cac gia tu tac
de}ngVaGn6, tuy nhien ngir nghia cua cluing v5.n "gan" v&i gia tri ngon ngir sinh

-ra n6. Vi du less young thl khong th~ "gia hon" la less old diroc.,
U [2] mOore}ng them voi Sup, In! tao thanh me}t eau true dai so img v6i m6i

bign ngon ngir. Sup, In! eho gici han cila cac gia tr] ngon ngir khi tae de}ng them
tir nhfin VaGn6. Ch~ng han nhir very very ... very old tign dan t&i gia tr] eao nhat
[nhir gia tr] 1 trong Logic da tri}, Old va Young cling tign dgn nhau & gia tr] W
[irng v6i 0,5) nhirng khong bao gia g~p nhau. Liru y r~ng cac gia tr] sinh ra bOoi
young va cac gia tr] sinh ra bOoiold doi xirng nhau.

Nhir v~y, irng voi mlii bign ngon ngir ta e6 th~ dinh nghia me}t dai so gia tu
m& re}ng(X, G, He, :S) chira dimg cac gia tri ngon ngir cua bign d6. Dai so gia
tu tao thanh t~p gia tri ngon ngir nen cho suy di~n mo'.

III - HAM DO TREN DAI s6 GIA Trr.
Xet dai so gia tu mOore}ng(X, G, He, :S), trong d6 G la t~p hai phan tu sinh
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gom phan ttt sinh dirong va phan ttt sinh am, He la t~p cac gia ttt gom co cac gia
ttt dirong, cac gia ttt am, cimg vo; {Sup, Inf}.

Nhir v~y He = H U {Sup, Inf}
Ngu co hai tit nhan hi, hj cimg la dirong ho~c la am khong

so sanh diroc voi nhau, vi du not.so v&i possible, ta coi cluing h T
la dong mire, thl se nh~n gia tri ham do d~ trtrng b~ng nhau. i
Ngiroc lai, hai gia ttt khong dong rmrc co gia tri ham do d~c
trirng khac nhau.

l)g cac gia tr] tfnh toan sau nay can xirng, d~ minh hoa, ta gia thiet so cac
gia ttt dirong khong dong mire nhau b~ng v&iso gia ttt am khong dong mire nhau.
Trong trirong hop cluing khong b~ng nhau, cac tinh toan hoan toan tirong t'F,
nhirng phirc tap hem.

Bay gio- ta se dinh nghia ham do d~c trirng cho cac gia ttt va cac phan ttt
sinh:

Cho dai so gia ttt mOor<}ng(X, G, He, ~), v&i G = {c, c'} trong do c la
phan ttt sinh dirong, c' la phan ttt sinh am.

He = H+ U H- U {Sup, Inf}, v&iH+ la t~p cac gia ttt dirong, H'+ ~ H+ la
t~p cac gia ttt dirong khong dong mire nhau; H- la t~p cac gia ttl- am, H'- ~ H.-
la t~p cac gia ttl- am khong dong mire nhau. Nhir v~y cac gia ttt dong mire nhau
chi con m<}tdai dien trong t~p H'+ ho~e H'-.

V&i hi la cac gia ttt dtrong, ta co H'+ = {hj , h2' ..., hm} diro'c sc1pxgp theo
mire d<}nhan manh dan len cua cac gia ttt dtrong (hi < hj , v&i i < i).

V&i k, la cac gia ttt am, ta co H'- = {kt, k2' ... , km} diroc sc1pxep theo thir
t~ lam ygu ngfr nghia nhieu len cua cac gia ttt am (k, < kj, v&i i < i).

G9i ,\ la so cac gia ttt dirong va am khong dong rmrc nhau. V&igia thiet so gia
ttt dirong khong dong mire b~ng so gia ttt am khong dong rmrc, ta co ,\ = 2 * m.

n.r
J

Djnh nghia (Ham do d~c trtrng},
Ham do d~c trirng cila dai so gia ttt m&-r<}ng(X, G, He, ~) diroc tfnh nhir

sau
8(c) = 1, c E G
8(c') = -1, e' E G
8(hi) = i, vh, E H'+
8(ki) = -i, vk, E H'-

Vi du: Cho G = {young, old}, H = {very, more, possible, approximate, not.so,
less}.

Vi possibe, approximate va not.so khong sanh diroc vei nhau, ta coi chiing la
dong mire voi gia tr] ham do d~c trung b~ng nhau, chi can m<}tdai di~n la possible
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trong t~p H'-. Ta co

H'- = {very, more}; H'- = {possible, less}.

Do do:
8(old) = 1; b(young) = -1;
8(more) = 1; 8(very) = 2;
8(possibe) = -1; 8(less) = -2.

Dtra tren ket qua cua [2], dai s6 gia ttr ttrorig dirong v&i mien [0,1], do do ton
tai mot anh xa L\ : X -+ [0, 1]la ham do cila dai s6 gia ttr. G9i x- la t~p cua tat
ca, cac gia tr] ngon ngir cua dai s6 gia ttr co de?dai cac gia ttr la k

x- = {hi,...h2hlc ICE G, hI, ..., h , E H}.

Ham do diroc dinh nghia diroi day dira tren ket qua cua [6]' voi h~ tien de dg
dai s6 gia ttr co cac phan ttr cua m8i x- each deu nhau.

Djnh nghla: Ham do cua me?t dai s6 gia ttr (X, G, He, :S), co A gia ttr khong
dong mire nhau voi s6 gia ttr dirong b~ng s6 gia ttr am, la anh xa: L\ : X -+ [0, 1],
ma irng v&i moi phan ttr x = Xk",X2XIXO E X, trong do Xo E G, xj , ... , Xk E H,
gia tr] L\ (x) diro'c cho boi cong th trc

k j

L\(x) = 2 + ~(xo) + I: [218(:~) - 1 * IIsign(8(xi))]
j=l i=O

voi sign(a) = { 1
-1

voi a > 0

vtri a < 0

Sau day la being gia tr] ham L\ voi k :S 2 cho VI du tren:

Supremum 1 0 Infimum
very very old 0.984375 0.015625 very very young
more very old 0.953125 0.046875 more very young

very old 0.9375 0.0625 very young
possible very old 0.921875 0.078425 possible very young
less very old 0.890625 0.109375 less very young

very more old 0.859375 0.140625 very more young
more more old 0.828125 0.171875 more more young

more old 0.8125 0.1875 more young
possible more old 0.796875 0.203125 possible more young
less more old 0.765625 0.234375 less more young

(1)
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Old 0.75 0.25 Young
less possible old 0.734375 0.265625 less possible young
possible possible old 0.703125 0.296875 possible possible young

possible old 0.6875 0.3125 possible young
more possible old 0.671875 0.328125 more possible young
very possible 0.640625 0.359375 very possible young

less less old 0.609375 0.390625 less less young
possible less old 0.578125 0.421875 possible less young ..

I

less old 0.5625 0.4375 less young
more less old 0.546875 0.453125 more less young
very less old 0.515625 0.484375 very less young

Unknow 0.5

B& de 1. Gia tri ham ao aq,i so gia tti n~m trong mien [0,1].

Chung minh: Theo dinh nghia, img vrri mAi phan tll- x EX, ta deu tinh diroc
.6. (x), Xet tc5ng

T =t [216(:~) - 1 IT sign(6(x,))].
j=1 t=O

j
Vi n sign(6(xi)) chi co tht1 nh~ gia tr] +1 ho~c -1 nen chi can xet Tl -

i=O
k

" 215(xi ~I-l
LJ 4).' .
j=1

Vi 1 < 16(x·) I < !l nen 1 < 215(Zi)l-l < >'-1.
- J -2' 4- 4 - 4

NhU' v~y Tl ~ 0 (T1 = 0 trong trirong hop k = 0).
Tl dat gia tr] cao nha:t khi k -+ 00 va ta:t ca cac thanh phan trong tc5ng vo

han Oeu dat gia tr] cao nha:t

= = 1,
T <""'\-?='\-1,,,,~<'\-1~=~_1_=!.

1 - L- 4,\J 4 L-,\J 4 1 - 1 4'\ - 1 4
j=1 j=1 >.

Do do 0 :::;Ti < ~, suy ra - ~ < T < ~.

Trong cfmg thirc tfnh .6.(x), phan tti 1+5to) dat gia tr] ~ ho~c ~.
NhU' v~y ~ < .6.(x) < 1 va 0 < .6.(x) < ~.
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Ci?ng them cac gia tri ~(Supremum) = 1, ~(Infimum) = 0, ~(Unknow) = ~,
ta thu diroc ~(x) E [0, 111a di'eu phai chirng minh.

Tieptheo goi x- la t~p tat ca cac phan ttt cua dai so gia ttt c6 di? dai cac gia
ttt la k, ta c6 dinh If sau:

Djnh lY1. Cdc phan ttl etla Xk eo ham ilo each. aeu nhau mqt khodng La: 2~k.

Chung minh: Chung minh b~ng quy nap

- Voi k = ° :XO = {~, ~} each nhau 2~O= ~.
- V&i k = 1 : Xl c6 2), phan tu gom >. phan tu tac di?ng vao phan ttt sinh

dirong va >. phan ttt tac di?ng vao phan ttt sinh am.

2 + 8(xo) 218(xt) I - 1
~(x) = + >. * sign(8(xo)) * sign(8(xt)).4 4

Cac gia tri ham la:
1 1 1 3 1 ).-1 (). h" ')4" + 4).' 4" + 4).' ... , 4" + ~, "2 P an ttr
1 1 1 3 1 ).-1 (). h" ')4" - 4).' 4" - 4).' ... , 4" - --;V:-, "2 P an tlI
3 1 3 3 3 ).-1 (). h" , )4" + 4).' 4" + 4),' ... , 4" + ~, "2 P an tlI
3 1 3 3 3 ).-1 (). h" , )4" - 4).' 4" - 4).' ... , 4" - ~, "2 P an tlI
Bi~u di~n lai cac gia tri ham tren theo thir tl! ngiroc ciia dong thir hai, xuoi

cua dong thir nhat, ngiro'c ctla dong thtr tir va xuoi cua dong thir 3, ta c6:
-L ).-1 ~ 2).-1 ~ 3).-1 ~ 4).-14). , ... , 4). , 4).' ... , 4). , 4). , ... , 4). , 4). , ... , 4). .
Nhir vay, cac phan tu each deu nhau mot khoang la 42).= 2\.

- Gia stt dung vrri x», thi cling dung v&i Xk+1, x» c6 2>.k phan ttt c6 ham
do xep theo thir tl! sau:

1 3 4).k_1
4).k, 4).k, .•. , ~.

Theo cong thirc tinh (1) trong dinh nghia, irng voi moi phan ttt xk = Xk ... XIXO
cua Xk diroc me ri?ng thanh >. phan tu cua Xk+1

k+1
~(xk+1) = ~(xk) + 218(:~t~11-1 * IT sign(8(xi)) = ~(xk) + T.

i=O
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k+l
Vi IT sign(8(xi)) chi co th~ la 1hay -i, T co th~ la m<}t trong cac so sau

i=O

2~ - 1
2 1 1 2~ - 12

4>.k+l " .. , 4>.k+l' 4>.k+l' 4>.k+l '

Bi~u di~n lai day cua ~ (xk+ 1):

k >'-1 k 1 k 1 k >'-1
~ (x ) - ., 1-4-.1 , •• " ~ (x ) - ,,1-4-.1' ~ (x ) + ,,1-4-.1 , •• " ~ (x ) + -- ,-.-.,

TU'<1ngtlf, lay 2 phan ttr bat ky li'en nhau trong x- co ham do ~~:, ~t:,v&i
2 :::; q :::;4>.k - 2, q chRn, khoang Ian c~n cua cluing se diro'c mer rong thanh 2>'
phan ttr trong Xk+1 voi ham do:

q-l >'-1 q-.1 1 q-l 1 q-l >'-1
4>.k - 4>.k-i-l , .. " 4>.k - 4>.k+l' 4>.k + 4>.k+l' .. " 4>.k + 4>.k+l'

q+l >'-1 q+l 1 q+l 1 q+l >'-1
4>.k - 4>.k+l , .. " 4>.k - 4>.k+l' 4>.k + 4>.k+l , ... , 4>.k + 4>.k+l '

Day nay co th~ bi~u di~n lai nhir sau:

>.q - 2>' + 1
4>.k+l ,.."

>.q - >. - 1 >.q - >. + 1
4>.k+l ' 4>.k+l , .."

>.q - 1
4>.k+l '

>.q + 1
4>.k+l , .. "

>.q+ >. - 1 >.q+ >. + 1
4>.k+l ' 4>.k+l , .."

>.q+ 2>' - 1
4>.k+l

R6 rang cac phan ttr nay cling cling each deu nhau m<}t khoang la 4.)+ 1

2»+1 (Di'eu phai chirng minh) ,

Dinh ly 2. Cho aq,i so gia tti (X, G, He, :::;), ung vcfi moi phan tti etla mien
[0,1] ta aeu xde a!'nh ilu oc mqt gid tri ngon ngi'i x E X co ham ilo khde phiin tti
ao khong qud mqt sai so bat ky eho tru a e

Va E [0,1], Vc > 0, 3x EX: I~(x) - al < e .

Chung minh: Lay m<}t phan trr a bat ky trong [0,1], voi moi e deu ton tai k sao
cho 2~k < e.
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Xet ran hrot Xo, Xl, ..., x». Cac phan t11-cua rni)i Xi chia [0,1] ra thanh 2>'i
khoang each b~ng nhau, neu a n~m chfnh giira m9t trong khoang nay, ta co chfnh
xac x E Xi, v&i ~(x) = a, nhir v~y I~(x) - al = 0< c.

Neu xet tat d. cac t~p tren v§.n khong tlm diroc chinh xac x, ta chia [0,1] ra
2>.k khoang b~ng nhau. VI. a E [0,1] nen a se thuoc vao mot trong cac khoang
nay. Khoang diroc tlrn ra diroc dai dien b&i x E Xk n~m trong V! trf chinh giira,
ta se co

1
I~(x) - c] < 2>.k < e (Di'eu phai chirng minh).

V&i dinh 1y tren ta co th~ xay dirng thuat toan tfnh x = Xk .•. XIXO, trong do
Xo E Gj Xl, •.. , Xk E H cho m9t gia tr] bat ky a E [0,1].

Thuat toan:.
- Xet XO, chia mien [0,1] thanh 2 phan b~ng nhau.
Neu a > 0, 5 d~t sign = 1, Xo la phan tu- sinh dirong.
Neu a < 0, 5, d~t sign = -1, Xo la phan ttt sinh am.
Neu a = 0,5, x = Unknow, thuat toan ket thtic.
- V&i i chay tir 1 den k (k diroc xac dinh theo sai so e cho trtroc]. Xet x-,

chia mien [0,1] ra thanh z» phan b~ng nhau:

Gia s11-a thuoc khoang [~~;, ~t;],1 ::; q ::; 4>.j - 1, q Ie.

V&i xj-l = Xj-I ••• XIXO da dtroc tfnh, ta cling xac dinh diroc khoang

[ r-l r+l] 1 < < 4,j-1 1 11 ' , thuf , T '4),3-1' 4),3-1' _ r _ A -, r e, ma no uc;>c vao. a co

[~ q+l] [r-l ~] Chi .", [r-l ~] th' h' h" b~4),3 '4),3 C 4),3-1, 4),3-1. ra mien 4),3-1, 4),3-1 ra an A p an ang
nhau xep theo thir tl! tir be den 1&nAI, ... , A), .. Gia su- a E Ai, ta thu diro'c:

{
i-1-~

2 '
8(Xj)= i-~

2 '

, .. < ),
VO'I t _ 2"'

,.. >.
VO'I t > 2"'

Neu sign = -1, d5i dau ciia 8(xj). Dira vao 8(xj) co th~ xac dinh diroc Xj.

Neu Xj 1a am thl d5i dau cua sign.
Neu a n~m chinh giira mien Ai, thu~t toan ket thuc, ta diroc x = Xj .•. XIXO.

Neu khong thl tang i len 1va tiep tuc thirc hien yang l~p.
Sau day la m9t doan clnrong trlnh viet b~ng ngon ngir C minh hoa thuat toan

tren:
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/ * * * Chuong trinh tinh gia tri ngon ngu xap xi a * * */
#include <stdio.h >
#inculude <math.h>
#define lamda 4
int x[20];
int lingvalue (double a,double eps)
/ / a E [0,1] va eps> 0 la gia tri dua vao
/ / x la ham do dac trung cua cae phan tu cua gia tri dua ra
{

int sign, i, J., k;
long int r;
double temp, h;

/ / * * ;: * * * * Tinh k va Xo

temp = 0,5; k = 0;
while (temp>eps) {temp/=lamda; k++;}
if (a > 0,5) {sign = 1; x[O] = 1; r = 3;}
else if (a < 0,5) {sign =-1; x[O] =-1; r = 1;}
else {x[O] = 0; return (O);}

/ / * * * * * * * Vong lap tu 1 den k
for U = 1; J. :::;k; J + +) {

/ / * * * * ** Xac dinh Ai
h = r - 1; temp=h/4/pow(lamda,J· - 1); i = 0;
while (a >temp) {temp+=0.5/pow [lamda.j}: i++;}
/ / * * * * ** Xac dinh Xi

if (i >lamda/2) xU] = i-Iamda/2;
else xU] = i-Iamda/2 - 1;
if (sign==-l) xU] = -xU];
if (xU] < 0) sign=-sign;
if (a==temp-0.25/pow(lamda,J)) return U);
else r=lamda* (r - 1) + 2 * i - 1;

}
return (k);

}
main 0
{

int i, len;
len= ling.value (0.71,0.0001);
printf(" \ n%d Ham dac trung =", len);
for (i=len;l >= 0; 1 - -) printf("%d", x[I]);

},
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Nhtr v~y, voi each dinh nghia ham do tren dai so gia tu-, m6i gia tr] ngon ngir
deu co m9t dai hrong do va m6i gia tr] so trong mien [0,1] deu co th~ chuyen ve
m9t gia tr] ngon ngir, di'eu nay co th~ img dung rat tot trong cac bai toan suy
lu~n ngon ngir.

IV - (mG DlJNG TRONG L~P LU~N NGON NGU

1. Phep toan tren dai so gia td-

Ngoai cac phep toan da dircc dinh nghia trong [2], ta quan tam den viec nhan
m9t giatu- vao m9t gia tri ngon ngir tao thanh m9t gia tri ngon ngir moi. VI du
nhan h vao au tao thanh hou ho¥ ohu.

B5 de 2. Cho a La ehubi cdc gia ttt, c la phan ttt sinh, h La gia ttt, ). La so cdc
gia tti khong dong mue nhau, ta co:

~(ahc) - ~(hc) = .6. (O'c);.6. (c) ,

~(ahe) - ~(he) = _ .6. (O'c)>.-.6.(c) ,

neu h La du anq;
neu h la am.

Chung minh: Gia su- chu6i cac gia tu- a co dang sau a = hk ... h1•
Theo cong th uc (1):

2 + 6(c) 216(h)l- 1 .~(ahc) = + * sIgn(6(c)) * sign(6(h))4 . 4).

+ sign(6(h)) ~ [216(hi)l- 1 IIi .. (J:(h )) . (J:( ))]). * ~ 4).i . * sign U i * sign u C

i=l i=l

~(c) = 2 + 6(c)
4

2 + 6(c) 216(h)I-1 .
~(hc) = + * slgn(6(c)) * sign(6(h))4 4).

k .
2 + 6(c) " [216(h ·)1 - 1 II) . ]~(ac) = 4 + ~ 4~i' * sIgn(6(hi)) * sign(6(c))

i=l i=l

'I'ir do ta co:

sign(6(h)) ~ [216(h ')1- 1 IIi ]~(ahc) - ~(hc) = ). * ~ 4~i * sign(6(hi)) * sign(6(c))
i=l i=l
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k 218(ho)I-1 j
~(ac) - ~(c) =L [ 4~j * IIsign(8(hi)) * sign(8(c))]

j=1 i=1

Nhir v~y: ~(ahc) - ~(hc) = ~(CTC)>.-~(C) *sign(8(h)), voi sign(8(h)) b~ng 1 khi
h dirong va b~ng -1 khih am (Dieu phai chirng minh).

2. Luat ehuyc1n gia td- trong m~nh de met
Trong [4] da de c~p den viec chuyen gia ttr giira gia tr] ngon ngir va gia tr]

chan ly trong cac rnenh de mo', diroc irng dung trong suy di~n mo' cling nhir trong
suy lu~n ngon ngir. Dung ham do ta co th€ phan tich sau them phan ngir nghia
diroc chuydn d5i trong cac lu~t chuydn gia ttr.

Theo lu~t (RT1), (RT2) trong [3], cac m~nh de sau day la tiro'ng dirong nhau
((P,hu), aT) va ((P,u), ahT),

trong do h la gia ttr; a la chu6i cac gia ttr va u la mc?t gia tr] ngon ngir, T E {True,
False}.

Gicl str U = c E G chinh la phan ttr sinh, ta se co ~(hc) = ~(hT), ~(c) =
~(T). Tir B5 de 2 ta co:

~(ahc) - ~(hc) = ~(CTC);~(C), neu h la dirong; (2)

~(ahc) - ~(hc) = - ~(CTC)>.-~(c), neu h la am.

Nhir v~y phan ngir nghia rnanh len hay yeu di diroc chuydn d5i tir gia tr]
ngon ngir he sang gia tr] chan ly ahT, cling nhir tjr aT sang e chi phu thudc vao
gia tll- h la dirong hay am chir khong phu thuoc vao de?nhfin manh hay yeu cila
gia tti- do .

Trr day ta me rc?ng h sang mc?t chu6i gia tti- a = hk ...h2hl'
Menh de ((P,ac),aT) = ((P,hk ...h2h1c),aT) = ((P,hkuk),aT), v&i Uk =

hk-1 •• ·h1c
tirong dirong v&i ((P,Uk),ahkT) = ((P,hk-l ...h2hlc),ahkT) = ...

tirong dirong voi ((P,c),ahk ... h2hlT), sau k phep chuydn gia tti-. Dieu do co
nghia la:

((P, ac), aT) ttrrrng dtrrrng v&i {(P, c), aaT).

Cong thirc (2) tro- thanh: ~(aaT) - Li(ac) = ± ~(CTT)\-~(C), dau cua ve phai
b~ng

kn sign(8(hi)), vei 8(hi) la ham d~c trtrng cua gia ttr hi' Ket lu~n ve chuydn
i=1
d5i ngir nghia giira gia tri ngon ngir va gia tr] chan ly cling tirorig tv nhir trong
trtrong hop me?t gia tti-.
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3. Rut g<;m cac gia tr] ngon ngfr

M9t gia tr] ngon ngir voi chu6i gia ttt qua dai thl kha nang img dung trong
thirc te ciing giam di. Ta co the rut ng~n chu6i gia ttt lai voi mdt sai so cho trurrc.

B5 de 3. Cho x = hm ...h1c La mgt gia tri ngon ngii, y = kn ... k1x La mqt gia tri
ngon ngii khiic hinh thimh. tic cdc gia tti kn, ... , kl tiep t'l;tcnhan vao x, vai hi, k,
Lacde gia td; ). La so cdc gia tti khong aong muc. Ta se co

1
I~(Y) - ~(x)1 < 2).m .

Chung minh: Gia tri ngon ngir x co m gia ttt, nhir v~y x E xm.
Theo Dinh ly 1, ham do cua x each cac phan ttt Ian c~n cua X?' nho nhat Ia

21.... Tir cac ket qua ctla [2], y n~m gan x hon tat c<l.cac phan ttt khac cua X?",
do do co ket luan can chirng minh.

Nhir v~y, viec stt dung ham do cho phep xap xi cac ket qua suy dien trong
. t~p cac gia tri ngon ngir giiip ngiroi stt dung de dang danh gia cac ket qua thu

diroc.

4. Bai toan l~p luan ngon ngir

Cho cac menh de sau:
((P1(x),ut} n (P2(X),U2) n ... n (Pn(x),un) -t (P(x),u), a true) (3)
((Pt{ a),.81 ut} , true)
((P2(a),.82u2), true)

((Pn(a),.8nun), true)

V&i u, ut, ... , Un la cac gia tri ngon ngir; a, .81, ... , .8n la cac chu6i gia ttt. Bay
gio- can phai tfnh gia tr] ngon ngir cua pea). Dira vao cac Iu~t suy di~n diro'c
trlnh bay trong [3]' ta co each tfnh sau:

(i) ;\p dung menh de tirong dirong
I\ n P2 n ... P« -t P {} r; -t (PI n P2 n ... n Pn-1 -t P)
d~ dung Iu~t (RE) trong menh de (3)' ta thu diroc
((Pn(x),un) -t [(P1(x),ut} n··· n (Pn-1(x),un-t) -t (P(x), u)]' a true)

(ii) Theo gia thiet ((Pn(a),.8nun),true), dung (RPIl)
(.8n(Pn(a),un) -t .8n[(Pt{a),ut} n··· n (Pn-t{a),un-t} -t (P(a),u)], a
true)

(iii) Dung (RMP) se co
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({3n[(Pda)'ud n .. ·n (Pn-da),un-d - (P(a),u)], 0: true)

(iv) Dung (RT'1) diroc:
«PI(a), ud n ... n (Pn-I(a), un-d - (P(a), u), o:{3n true)

Turrng tl].'nhir v~y l~p lai tir (i) den (iv) d~ ha bot so phep giao cua ve trai
menh de keo theo xufing con n - 2, n - 3, ... , 1, 0, ta thu diroc

«P(a), u), o:{3n{3n-l {3l true)
Ho~c la «P(a), o:{3n{3n-l {3lU), true) la ket qua ciia P(a).

Cach tfnh tren tirong d5i ro rang va don gian, tuy nhien ta thay con han che
(j ch~ neu dao vi trf trong menh de gia thiet cila phep giao ta se thu diroc cac ket
qua khac nhau, nhirng thanh phan cang dirng triroc cang tac d9ng manh hen vao
'kgt qua, do d6 khi xay dirng lu~t suy di~n ve m9t van de nao d6, can phai chu y
t&i dieu nay.

Bay gio', b~ng each str dung ham do, theo phirong phap trong so, lay d9 l~ch
cua bien ngon ngir P b~ng trung blnh d9 l~ch cua cac bien ngon ngir gia thidt, ta
c6 th~ giai toan tren nhir sau:

n
Gia str kgt qua la «P, Ji), true), thl ~(Ji) = ~(u) + ~L (~({3iUi) - ~(Ui))'

i=l
Tir d6 tinh diroc gia tr] ngon ngir tirong trng cho P.

Tirong tl].'nhir v~y c6 th~ giai toan tang quat sau day:
Cho cac menh de sau:
«PI (x)'alcd n (P2(x),a2c2) n··· n (Pn(x),ancn) - (P(x),ac), 0: true) (4)
«Pda), {3lcd, true)
«P2(a),{32c2), true)

«Pn(a),{3ncn), true)

V'· l' , h'" t' . h {3 {3 l' , h 11(.0'1 C, cl,"" cn a cae p an ir SIn; 0:, a, a1,"" an, 1,"" n a cae e UOl

gia ttr. Gia tr] ngon ngir Ji cua P(a) se la

1 n
~(Ji) = ~(ac) + - L(~({3iCi) - ~(aici))'

n.
t=l

v -vi DlJ MINH HQA

Lay VI du sau day trong [5].
Cho cac menh de sau.
(i) "If a student works hardly and his university is authorized, then he will be

a good employee" la "true". .
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(H) "Robert is studying rather hardly" la "true".
(Hi) "The university where Robert studied is very authorize" la "possible true"

C' "hd"t" 'th~b'~ d':>: hae men e ren eo e leu ien n U' sau:
(i) (P(x, hardly) n Q(U(x), authorized) -+ R(x,good), true ).
(H) (P(Robert, rather hadly), true).
(iii) (Q(U(Robert), very authorized), possible true).

Dung cac lu~t suy di~n ta thu dircc ket qua ve kha nang lam vi~e cila Robert
la "possible very rather good" .

Bay gio-, ta dao lai menh de (i) nhir sau
(i') (Q(U(x), authorized) n P(x, hardly) -+ R(x, good), true)

thl se nh~n diroc kgt qua, kha nang lam vi~e cua Robert la "rather possible
very good".

Ngu su- dung ham do v&i t~p cac gia tU-
B = {very, more, possible, approximate, not-so, less}

trong d6 possible, approximate, not-so dong rmrc (>. = 4), thl kgt qua se Iii.
~(J.l,) = ~(good)+~ [(~(RatherH ardly)-~(H ardly»+(~(P088.v eryAutho.)-

~(Autho.»] ,
~(J.l,) = 0,75 + (0,6875 - 0,75 + 0,921875 - 0,75)/2 = 0,804688.

Kha nang lam cua Robert xap xi "possible more good" Ct khoang giira ctla
hai gia tr] tren.

" . "VI - KET LU~N

Vi~e xay dirng dai hrong do tren dai s5 gia tu- tao ra me?t cong cu eho suy
luan ngon ngir. Gia thidt cac gia tr] ngon ngir cimg de? dai c6 ham do each deu
nhau Iii.hop ly trong irng dung b<.Yingtroi su- dung c6 th~ lira chon s5 hro'ng cac
tit nhan thich hop cho dai so gia tu-.

V&i ham do, ta c6 th~ nghien ciru sau hem ve suy luan ngon ngir va dira vao
img dung trong cac h~ h6 tro' quyet djnh.
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