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XAY DUNG HAM PO TREN DPAI SO GIA TU
VA UNG DUNG TRONG LAP LUAN NGON NGU

TRAN PINH 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- DPAT VAN PE

Dai s6 gia ti [1], [2] ra d¥i dua ra mdt huéng ti€p cdn méi cho nghién ciu Iy
thuyét me dya trén céu tric dai s6 vé ngir nghia cda céc gié tri ngdén ngir cia mét
bién ngén nglr. Huwéng ti€p cdn ndy phin ndo khdc phuc nhirng khé khin trong
viéc xdc dinh ham thudc cda céc tdp mo va d¥c biét 13 viéc “hi€u” ngir nghia cda
céc tAp mo sau mét loat cdc phép bién d8i quan hé.

Bai nay duva ra khédi niém him do trén dai s8 gia ti gitp cho viéc ng dung
dai s6 gia tir cho céc bai todn suy luén ngén ngit trong céc hé hd trg quyét dinh

Il - DAI SO GIA TU

DéE dénh gid mot khéi niém ngdn ngir, nguwdi ta thudng dung céc c¥p ddi xing
nhau goi I gid tri ngén ng nhw: xéc dinh lira tudi cda mét ngudi, ta néi, ngudi
d6 gia hay tré. Ngoai ra cdn cé thé mé réng khd n¥ng dénh gis tudi bing cac tir
nhw rét, twong dé%, nhiéu hon, it hon, ... ching han nhu rdt tré, khong tré ldm
hodc rdt rdt gia,... Ngudi ta goi rdt, twong d64,... 14 cdc tir nhdn hay céc gia tit.
Nhw vay c¢é thé coi céc tir nhan 13 cdc todn ti tdc dong vdo céc gid tri ngon ngir
tao thanh céc gié tri ngén ngir méi. Trong tdp me, tir nhén 13 phép todn lam
thay d6i ham thudc cla tap mé, tao thianh t4p md méi.

Theo [1], tng véi mdi bién ngdn ngir sé c6 hai dan d8i xtng phét trién tir hai
ph3n ti sinh. Vi du véi lra tudi cé
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" Very old
More old
' Old (*)
Poss. Old Not_so Old
Less Old

Less Young
Poss. Young Not_so Young
o Young - (*%)
More Young
Very Young

Céc gia t c6 thé chia 1am hai loai, positive (dwong) va negative (4m). Céc
gia t& duong sé€ lam manh thém ngir nghia cda gid tri ngén ngir, vi du nhw very,
more ... Céc gia tir 4m sé lam yé&u di nhu possible, less...

Bén than cic gia tir c6 thé tic dong vao chinh céc gia tir tao thanh mét chudi
céc gia tir v mot phin ti sinh, nhu possible more old, lwu y rdng tir nay sé phai
nim lan cin more old hon 13 old. Cic tir nhdn dwong sé ldm manh Ién mtc dé
dwong hay im cda tir nhan d6. Cic tir nhin im lam yé&u di. Ung véi mdi gid
tri ngén ngir déu cé thé cé céc dan ki€u nhu (*) hodc () khi cé céc gia tir téc
déng vao né, tuy nhién ngir nghia cia chting van “gin” v&i gia tri ngdn ngir sinh

~ra né. Vi du less young thi khong thé “gia hon” 1a less old duoc.

o} [2] mé& rong thém véi Sup, Inf tao thinh mét ciu tric dai s6 tng véi moi
bién ngdn ngir. Sup, Inf cho gidi han cda cac gid tri ngdén ngir khi tdc dong thém
tir nhdn vao né. Chang han nhu very very... very old tién dan t&i gid tri cao nhit
(nhw gid tri 1 trong Logic da tri). Old va Young ciing tién dén nhau & gid tri W
(tng vé&i 0,5) nhung khong bao gior gip nhau. Luu ¥ rang céc gia tri sinh ra béi
young v3 céc gia tri sinh ra bédi old d6i xitng nhau.

Nhu vay, &rng véi mdi bién ngdn ngir ta c6 thé dinh nghia mét dai s6 gia ti
mé réng (X, G, He, <) chira dung céc gid tri ngén ngir cia bi€n dé6. Pai sb gia
ti&r tao thanh tap gia tri ngén nglr nén cho suy dién mo.

III - HAM PO TREN PAI SO GIA TU

Xét dai s6 gia t md rong (X, G, He, <), trong d6 G 13 tap hai phan tir sinh
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goém phan ti sinh dwong va phin ti& sinh 4m, H 13 tip céc gia ti gom cé cdc gia
t&r duong, cdc gia t Am, cung véi {Sup, Inf}.

Nhu vay He = HU {Sup, Inf}

N&u cé hai tir nhén h;, h; cing la duwong hodc 13 4m khéng I
so sanh dwgc véi nhau, vi du not_so v&i possible, ta coi ching
5 @8ng mike, thi & nhan gif tri him do dic trumg bng nhau, i* hyT
Nguoc lai, hai gia t& khéng déng mirc cé gid tri ham do dic
trung khac nhau.

Dé céc gia tri tinh todn sau ndy cin xing, dé minh hoa, ta gid thiét s6 céc
gia tir duong khong dong mirc nhau bing véi sd gia tr &m khong déng mirc nhau.
Trong trudng hop ching khéng bang nhau, céc tinh todn hoan toan twong tu,
nhung phirc tap hon.

Bay gi¢r ta sé dinh nghia ham do dic trung cho céc gia t va cdc phin tu
sinh:

Cho dai s6 gia t& mé réng (X, G, He, <), v6i G = {c, ¢’} trong d6 ¢ 1a
phan ti sinh dwong, ¢’ 1 phan t& sinh 4m.

He = HTUH~ U {Sup, Inf}, véi HT 13 tdp c4c gia t& dwong, H'T C Ht 1a
tap céc gia tir dwong khéng dong mirc nhau; H™ 14 tap céc gia tir &m, H'~ C H™
13 tAp céc gia td 4m khéng dong mirc nhau. Nhu viy céc gia ti dong méc nhau
chi cdn mét dai dién trong tip H'* hoic H'~.

Véi h; 1a céc gia tir dwong, ta ¢c6 H'T = {h;, hs,..., h,,} dwoc sip xép theo
mitrc 46 nhin manh din 1én cda cdc gia t& dwong (h; < h;, véi ¢ < j).

Véi k; 13 cac gia tir 4m, ta c6 H'~ = {k;, ko, ..., kp,} dugc sip xép theo thir
tu 1am yéu ngir nghia nhidu 1én cda cdc gia t&r 4m (k; < kj, véi ¢ < j).

Goi A 14 56 céc gia tir dwong va Am khéng dong mirc nhau. Véi gid thiét s6 gia
t&r dwong khong dong mirc bing s6 gia tir am khong dong miic, ta c6 A = 2 * m.

Pinh nghia (Ham do dic trung).

Ham do d4c trung cda dai s6 gia t mé réng (X, G, He, <) duoc tinh nhw
sau

6(c)=1,ceG
c)=-1,ce€eG
h,') =1, Yh; € H't
k,’) = —1, Vk; e H'~

(2}

(
(
5
(

>

Vi du: Cho G = {young, old}, H = {very, more, possible, approzimate, not_so,
less}.

Vi possibe, approzimate va not_so khong sdnh dwgc véi nhau, ta coi ching la
déng mirc véi gia tri hAm do dic trung bdng nhau, chi cin mét dai dién 13 possible
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trong tdp H'~. Ta ¢6
H'~ = {very, more}; H'™ = {possible, less}.

Do dé:

6(old) =1; é(young) = —1;

6(more) = 1; 6(very) = 2;

6(possibe) = —1; 6(less) = —2.

Dua trén két qua cda [2], dai s gia t& twvong dwvong véi mién [0, 1], do dé ton
tai mot 4nh xa A : X — [0, 1] 1a ham do cda dai s6 gia td. Goi X* la tap cda tét
cd céc gid tri ngdn nglr cla dai s6 gia tir c6 do dai cic gia tir 1a k

X* = {hy..hsh;c|c € G, hy,..., hy € H}.

Ham do dugc dinh nghia duéi ddy dua trén két qud cda [6], véi hé tién de dé
dai s6 gia ti c6 cic phin tir cia mdi X* cich déu nhau.

Pinh nghia: Ham do cia mét dai sé gia to (X, G, He, <), c6 A gia tir khong
ddng mirc nhau véi s8 gia tir dwong bing s8 gia tir 4m, 12 4nh xa: A : X — [0, 1],
ma &ng v&i moi phin tir X = Xi...X2X1Xo € X, trong d6 xo € G, X;q,..., Xx € H,
gid tri A(z) duoc cho béi cong thire

k 7
2 + 6(zo) 2[6(x;)| — 1 :
Alz) = R + Z [——jj— * ngn(&(xi))] (1)
j= 1=0
o 1 véia >0
véi  sign(a) = 1 whiaco’

Sau day 1a bdng gid tri ham A véi k < 2 cho vi du trén:

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
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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
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

B6 dé 1. Gid tri ham do dai s6 gia tit ndm trong mién [0,1].

Chitng minh: Theo dinh nghia, trng véi mdi phan t& z € X, ta déu tinh dwoc

A(z), Xét tdng
k
T == Z[ 4)‘1 H51gn (x;)) ]

Jj=1

J
Vi [] sign(6(x;)) chi cé6 thé nhén gid tri +1 hofc —1 nén chi cdn xét T} =

1=0
k
26 (%;)|~1
£ g,
11<(6(z;)] < 2,nén L < 2|5(ﬂ=‘;")l—1 <At
Nhu vay T; > 0 (T; = 0 trong trudng hop k = 0).

T, dat gié tri cao nhdt khi k — oo va tdt cd cdc thinh phin trong tong vé
han déu dat gid tri cao nhit

oo oo 1
A— 1 - 3 A-1 1 1
Ty < = — A — ==.
1“; 4,\J z_:,\ 4 1-% 4 A-1 4
Dodé0< T < suyra—-—<T<

Trong cong thic tlnh A(z), phén t& l—t%(i"l dat gié tri % hodc %.

Nhu vay 3 < Az )<1va0< A(z) < 3.
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Cong thém céc gid tri A(Supremum) = 1, A(Infimum) = 0, A(Unknow) = 1,
ta thu dugc A(z) € [0,1] 1a diéu phdi ching minh.

Tiép theo goi X* 13 tap t&t cd céc phin ti cida dai s6 gia ti cé dd dai cac gia
tr 12 k, ta cé dinh Iy sau:

Pinh 1y1. Cdc phin tit cda X* c6 ham do cdch déu nhau mét khodng la: 5i¢

Chitng minh: Chirng minh bang quy nap

-Vé6ik=0:X°= {4,i}céchnhau§§3:%.

-Véik =1:X"'cé 2) phan t gdom ) phan tir tdc déng vao phin ti sinh
dwong va A phan tir tdc dong vao phéan ti sinh am.

2+ 6(zo0) 4 2!5(21)| —1

Aw) = 28 UL & sign(6(z0)) * sign(8(z1)).
Céc gia tri ham la:
R B N e N CE R
%—ﬁ,%—%,...,%—%, (% phén ti)
sy Ll 242 342 (3 phin t)
Pk 3-% -3 () phinw)

Biéu dién lai cc gia tri hAm trén theo thit tu nguoc cia dong thir hai, xubi
cda dong thi nhit, nguoc cda dong thir tw va xudi cia dong thir 3, ta cé:

1 A—1 A+1 2)0—1 2X+1 3A—-1 3)+1 4)0—1
4XN0°770 400 40 07T 4X 04X 0 Y 40 0 40 0 Y 40 ¢
1

Nhu vy, cdc phan tir cach déu nhau mét khodng 1a 2 = 5.

- Gid st ding v&i X*, thi ciing dang véi X5+ XF ¢6 20* phin t& ¢6 ham
do xép theo thir tu sau:

1 3 42k —1
4XF> gaF ot TN

Theo cong thirc tinh (1) trong dinh nghia, tng véi méi phian ti 25 = z ... 2,20
cia X* dwoc mé rong thanh X phin tir cda X*+!

k g
2+ 5 .’l:o 2[5 X4 | -1 .
k k k J )
z* € X*, A(*) = + L[5 * sientetx)].
= ==
Véi cac phan t mé rong a:k+1 §+ = Tk4+1ZTk...-T1Zg

k+1
206(zki1)| =1 . 1

A(z*+) = A(z) + Dk * H sign(6(z;)) = A(zF) + T.

1=0
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k+1

Vi ] sign(é(z;)) chi cé thé 13 1 hay —1, T c6 thé 1a mét trong céc s6 sau
i=0
22 -1 1 1 23-1
QNI T T g0k gR+1? ) k+1 T

Biéu dién lai day cda A(zF+1):

1 A—-1

A—1 N
W,..., A(IIJ )+ W

- W,.u,

1

k
A(z") T ANk

A(zF) A(zF) +

Twong tw, 14y 2 phin t& bat ky 1ién nhau trong X* ¢6 ham do i;—kl, %‘;—,}, véi
2 < g < 4)\* — 2, ¢ chin, khodng lan cin cda ching sé duvoc mé& réng thanh 2X
phin ti& trong X**+! véi ham do:

qg—1 -1 qg—1 1 qg—1 1 g—1 A-1
ANE  ANESL0T gk T gaRELY gak T NEFL T ok T kD)

g+1 A-1 g+1 1 qg+1 1 g+1 A-1
4)\k ‘.4)‘k+1""’ 4)\k _4)\k+1’ 4)\k +4/\k+1""’ 4)\k +4}‘k+1'

D&y nay c6 thé bi€u dién lai nhw sau:

Ag—22+1 Agq—A—1 Ag—A+1 Ag—1
gA+1 0T g k1 7 4 k+1 0T 4 )k+10

Ag+1 Ag+A—=1 Ag+2+1 Ag+22-1
ANKFL 7 TR 0T gak+l 07 T gkl

RO rang cac phan tir ndy cling cung cidch déu nhau mét khodng 12 m% =
mﬁ (Piéu phdi chirng minh).

Dinh 1y 2. Cho dai s6 gia t¢ (X, G, Hc, <), ¥ng vdi méi phén ti cda mién

[0,1] ta déu zde dinh dugc mot gid tri ngon ngt £ € X ¢d ham do khdc phin td
d6 khong qud mét sai s6 bdt ky cho trude

Va € [0,1],Ve >0, 3z € X : |A(z) —a| < €.

Chitng minh: Liy mot phin t& a bat k¥ trong [0, 1], véi moi € déu tdn tai k sao
cho 2% <E.
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Xét Iin lrot X©, X1,..., X*. Céc phin t cda mdi X* chia [0,1] ra thanh 2)*
khodng céch bdng nhau, néu a ndm chinh gitra mét trong khodng nay, ta cé chinh
xéc T € X*, v6i A(Z) = a, nhu vay |A(Z) —a| =0<e.

Néu xét tat cd cdc tép trén van khong tim dwoc chinh xéc Z, ta chia [0,1] ra
2)\* khodng bing nhau. Vi a € [0,1] nén a sé thudc vao mét trong céc khodng
ndy. Khodng dwoc tim ra dwoc dai dién bédi Z € X* ndm trong vi tri chinh giira,
ta sé cé

|A(Z) —a| < < e (Diéu phdi chtrng minh).

1
22k
Véi dinh Iy trén ta c6 thé xay dung thuit todn tinh T = zj...z;z0, trong dé
zo € G; 11, ..., Tk € H cho mét gid tri bdt ky a € [0, 1].

Thuat toédn:

- Xét X°, chia mién [0,1] thanh 2 phin b&ng nhau.

Néu a > 0,5 dit sign = 1, 7o 13 phin t& sinh duong.

Néu a < 0,5, dit sign = -1, zo 13 phan ti sinh 4m.

Néu a = 0,5, T = Unknow, thudt todn két thic.

- Véi j chay tir 1 dén k (k dwgc x4c dinh theo sai s8 € cho truéc). Xét X7,
chia mién [0,1] ra thanh 20/ phin bing nhau:

o ) [ ) [ )

Gia st a thudc khodng [ 1<g<4)N -1, glé

FSERIVYi ]
Véi 771 = Tj_1..21Z9 da dwoc tinh, ta cling xdc dinh dwoc khodng
S ] 1 < r < 4V o1 1 1, ma n6 thude vio. Ta cf
[94}}, %ﬂ(—}] C [4’;_11, ;1%':17] Chia mién [ﬁ?—}y, f,\—'}':lT] ra thanh X phin bing
nhau xép theo thir tu tir bé dén Ién Ay, ..., A). Gid st a € Ay, ta thu dvoc:

t—1- %s S %
6(2:.7') = . A g 5%
=9, Vol > 3.
Néu sign = —1, d8i ddu cda 6(z;). Dua vio 6(z;) cé thé xac dinh duoc z;.

Néu z; 13 4m thi d6i ddu cda sign.

Néu a n&m chinh giira mién A;, thudt todn két thic, ta dwgc T = z;...z120.
Néu khong thi ting j 1én 1 va ti€p tuc thuc hién vong 13p.

Sau day 1 mot doan chwong trinh viét bdng ngén ngir C minh hoa thuit toan
trén:
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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 ling_value (double a,double eps)

// a € [0,1] va eps> 0 la gia tri dua vao
// z la ham do dac trung cua cac phan tu cua gia tri dua ra

{

int sign, ¢, 3, k;
long int r;
double temp, h;
//* % % % % x % Tinh k va zo
temp = 0,5; k = 0;
while (temp>eps) {temp/=lamda; k++;}
if (a > 0,5) {sign = 1; z[0] = 1;r = 3;}
else if (a < 0,5) {sign =-1; z[0] =-1; r = 1;}
else {z[0] = 0; return (0);}
//* % % % % % * Vong lap tu 1 den k
for (j=1;7<k; ++){
//* % % % %% Xac dinh A;
h =r —1; temp=h/4/pow(lamda,j — 1); ¢ = 0;
while (¢ >temp) {temp+=0.5/pow (lamda,j); 1++;}
//* % % x %% Xac dinh z;
if (+ >lamda/2) z[j] = +—lamda/2;
else z[j] = +—lamda/2 — 1;
if (sign==—1) zj] = —z[s];
if (z[j] < 0) sign=—sign;
if (a==temp-0.25/pow(lamda,j)) return (j);
else r=lamda* (r — 1) +2*¢—1;

}

return (k);
}
main ()
{

int £, len;

len=ling_value (0.71, 0.0001);
printf(“ \ n%d Ham dac trung =", len);
for (¢=len;l >= 0;! — —) printf(“%d”, z[l]);
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Nhu vay, véi cdch dinh nghia ham do trén dai s gia ti, moi gia tri ngdn ngir
déu c6 mdt dai lwgng do va méi gia tri s§ trong mién [0, 1] déu c6 thé chuyén vé
mét gid tri ngén ngir, diéu ndy cé thé @ng dung rit tSt trong céc baii toin suy
ludn ngdén ngir.

IV - UNG DUNG TRONG LAP LUAN NGON NGU

1. Phép todn trén dai s3 gia ti¥

Ngoai cdc phép todn da dugc dinh nghia trong (2], ta quan tdm dén viéc nhdn
mét gia tir vio mét gid tri ngdn ngir tao thanh mét gid tri ngdén ngir méi. Vi du
nhidn h vado ou tao thanh hou hodc chu.

B6 dé 2. Cho o la chudi cdc gia ti, c la phan ti sinh, h la gia t#, X la sé cde
gia tit khéng dong mitc nhau, ta cé:

A(ohe) — A(he) = A(ﬁ/\—ﬂgl , néu h la dvong;
A(ohe) — Alhe) = 2= ngy b ld ém.

Chitng minh: Gid st chubi céc gia ti o c6 dang sau o = hg...h.
Theo cong thirc (1):

2+6(c) , 28(h)| -1

A(ohc) = i i * sign(6(c)) * sign(6(h))
+ w * Z [?L&—(—%\)J—l_—l * H sign(6(hq)) * sign(&(c))}
Al 2 +46(c)
A(he) = 2 +46(c) + 2!6(2)1 = sign(6(c)) * sign(6(h))

A )= 2 + 6(c + Z [2|5 4)‘]| —1 H sign(6(h;)) * sign(&(c))]

=1
Tw dé ta cé:

A(ohc) — A(he) = %(3?@ * Z [% * H sign(6(h;)) * sign(&(c))]

7=1 i=1
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Aoc) — Ale) = Z [Z‘L{:’)‘)}_—l * Hsign(&(hi)) * sign(&(c))]

g=1 i=1

Nhu vay: A(ohc)—A(he) = ﬁ(ﬁ),\_—A-@*sign((S(h)), véi sign(6(h)) bdng 1 khi
h duvong va bang -1 khi 2 4m (Diéu phai chirng minh).

2. Luit chuyén gia ti¥ trong ménh dé me

Trong [4] d& dé cip dén viéc chuyén gia ti giira gid tri ngén nglr va gid tri
chan Iy trong cdc ménh dé mé, dwoc &ng dung trong suy dién md ciing nhu trong
suy ludn ngén ngir. Diung ham do ta cé thé phan tich siu thém phin ngir nghia
dugc chuyén di trong cac luat chuyén gia ti.

Theo ludt (RT1), (RT2) trong (3], cdc ménh dé sau day 13 twong dwong nhau

((P,hu), oT) va ((P,u), ohT),
trong d6 h 13 gia ti; o 13 chudi céc gia tir va u 13 mot gid tri ngon ngir, T € {True,
False}.

Gid st u = ¢ € G chinh 14 phin ti sinh, ta s€ ¢ A(hc) = A(RT), A(c) =
A(T). Tir BS d& 2 ta cé:

A(ohc) — A(he) = 2029=2(2) ;&4 h 13 dwong; (2)
A(ohe) — A(he) = —ﬂﬂ;&(ﬂ , néuhlaam.

Nhu vdy phin ngir nghia manh 1én hay yéu di dwoc chuyén d6i tir gid tri
ngén ngir he sang gid tri chan Iy chT, ciing nhu tir 0T sang ¢ chi phu thudc vao
gia t& h 13 duwong hay 4m chi¢ khong phu thudc vao d6 nhdn manh hay yéu cda
gia tir d6 .

T diy ta m& rong h sang mét chudi gia tt a = hg...hoh;.

Ménh dé ((P, ac),0T) = ((P, hk...hoh1c),0T) = ((P, hkuk),oT), véi up =
hk_l...hlc
twong dwong véi ((P,uk),0htT) = ((P, hk-1...h2h1¢),0htT) =« -+

twong duong véi ((P,¢),0hk...hzh T), sau k phép chuyén gia tir. Digu dé cé
nghia la:
((P,ac),oT) twong dwong véi ((P,c),0aT).

Céng thirc (2) trd thanh: A(oaT) — A(ac) = iM)}:—é@l, dau cia vé phai
bing
k
[1 sign(6(h;)), véi 6(h;) 1a ham d¥c trung cda gia t& h;. K&t luén vé chuyén
i=1
ddi ngir nghia gitra gid tri ngén ngir va gid tri chan Iy ciing twong tu nhu trong
tredng hop mét gia tir.
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3. Rit gon cac gi4 tri ngén ngir

Mot gid tri ngdén ngir véi chudi gia tir qud dai thi khd n&ng ing dung trong
thue té cling gidm di. Ta cé thé rit ngdn chudi gia ti lai véi mét sai s6 cho truéec.

B6 dé 3. Cho z = hy,...hic la mét gid tri ngon ngit, y = ky,...k1xz la mét gid tri
ngon ngit khdc hinh thanh t cde gia tit ky,, ..., ky ti€p tuc nhdn vdao x, vdi h;, k;
ld cde gia t, X la s6 cdc gia ti khéng dong mitc. Ta sé co

1

AW) - A@)] < 5 -

Chitng minh: Gia tri ngdn ngir z ¢ m gia ti&, nhr viy z € X™.

Theo Pinh Iy 1, ham do cda z cich cidc phan tir 14n cin cda X™ nhd nhéit 1a
73w Tir céc két qud cda [2], y ndm gan z hon tét cd céc phin tir khic cia X™,
do d6 c6 két ludn cin chirng minh.

Nhu vay, viéc st dung ham do cho phép xap xi cic két qud suy dién trong

. tap céc gid tri ngon ngir gitip ngudi st dung dé ding ddnh gid cic kéi qud thu
duoc.

4. Bai toan lip luan ngdn ngir

Cho céc ménh dé sau:

((P1(z),u1) N (P2(z),u2) N -+ N (Pp(z),un) — (P(z),u), a true) (3)
((P1(a), B1u1) , true)

((Pz2(a), B2uz) , true)

((Prn(a), Bruy), true)

Véiu, vy, ..., u, 13 cdc gid tri ngén ngir; a, B1,..., Bn 1a cdc chubi gia tik. Bay
gio cin phdi tinh gi4d tri ngén ngr cda P(a). Dya vao cic ludt suy dién duoc
trinh bay trong [3], ta c6 cach tinh sau:

(i) Ap dung ménh dé twong duong

pnP,Nn---P, P& P, - (PPNP,N---NP,_; — P)
dé dung luit (RE) trong ménh d& (3), ta thu duoc
((Pa(), un) = [(P1(#),82) 1+ ) (Paos (@), mo1) — (P(2), )], @ true)

(i) Theo gid thi€t ((Pn(a), Brunr),true), dung (RPI1)

(Bn(Pn(a),un) = Bu[(Pi(a),u1) M-+ N (Pooi(a),un-1) = (P(a),u)], &
true)

(iii) Dung (RMP) s& c6



28 TRAN PINH KHANG

(Br[(P1(a),u1) N+ N (Pp_1(a),vn-1) — (P(a), u)], a true)
(iv) Dung (RT’1) duorc:
((Pi(a),u1) NN (Pp=1(a),un-1) — (P(a),u), afy, true)

Tuong tu nhu viy l3p lai tir (i) dén (iv) d€ ha bét s6 phép giao cda vé trai
ménh dé kéo theo xudng con n — 2, n —3,..., 1, 0, ta thu dugc

((P(a),u), afnfrn—1...01 true)
Hodc 1a ((P(a), aBnfn—1..-f1u), true) l1a két qud cda P(a).

Céch tinh trén twong d6i ro6 rang va don gidn, tuy nhién ta thdy con han ché
& ché néu ddo vi tri trong ménh dé gid thiét cda phép giao ta sé thu dugc cic két
qud khéc nhau, nhirng thanh phan cang du’ng trudce cang tac dong manh hon vao

két qud, do d6 khi xay dung luit suy dién vé mét vin dé ndo dé, cin phai chd ¥
téi diéu nay.

Bay gid, bang céch st dung ham do, theo phuwong phép trong s6, 1dy d6 léch
clia bi€n ngén nglr P bdng trung binh dé léch cda céc bién ngdn ngir gid thiét, ta
c6 thé gidi toan trén nhu sau:

n
Gid stt két qud 1a ((P, u), true), thi A(p) = A(u) + 1 3 (A(Biui) — A(uq)).

i=1
Tir d6 tinh duoc gid tri ngdn ngir twong tng cho P.

Twong tw nhwr viy cé thé gidi todn tOng quéat sau day:

Cho cdc ménh deé sau:

((P1(z),0161) N (P2(z),02¢2) N -+ N (Pr(z),0n¢rn) — (P(z),0¢), o true) (4)
((P1(a), B1c1) ), true)

((Pz( ) B2c2) , true)

(P ( ) Bren), true)

Y z . \ ’ e
Véi ¢, ¢q,..., ¢n 1 cidc phan ti& sinh; «, o, 04,..., On, B1,..., Brn 1a cédc chuoi
gia tir. Gid tri ngén nglr u cda P(a) sé 1a

n

A) = Bloe) + 7 3 (A(Bici) - Aloied).

t=1

V - Vi DU MINH HOA

Lay vi du sau day trong [5].
Cho céc ménh dé sau:

(i) “If a student works hardly and his university is authorized, then he will be
a good employee” 1a “true”.
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(i) “Robert is studying rather hardly” 1a “true”.
(iii) “The university where Robert studied is very authorize” la “possible true”

Céc ménh dé trén cé thé bi€u dién nhu sau:

(i) (P(z,hardly) N Q(U(z),authorized) — R(z,good), true ).
(i) (P(Robert, rather hadly), true).

(iii) (Q(U (Robert), very authorized), possible true).

Ding céc luit suy dién ta thu duoc két qud vé khd néng lam viéc cda Robert
l1a “possible very rather good”.

Bay gi¥, ta ddo lai ménh dé (i) nhu sau

(") (Q(U(z), authorized) N P(z,hardly) — R(z, good), true)
thl sé nhan duwoc két qud, khd ndng lam viéc cia Robert 1a “rather possible
very good”.

Néu str dung ham do véi tdp céc gia tir

H = {very, more, possible, approzimate, not_so, less}

trong dé possible, approzimate, not_so dong mirc (A = 4), thi két qud sé 1a

A(p) = A(good)+3 [(A(RatherHardly)-A(Hardly))+(A(Poss.VeryAutho.)—
A(Autho.))],

A(p) =0,75+ (0,6875 — 0,75 + 0,921875 — 0, 75)/2 = 0,804688.

Kha ning 1am cia Robert xdp xi “possible more good” & khoang gitra cia
hai gid tri trén.

VI - KET LUAN

Viéc x3y dung dai lwong do trén dai s8 gia ti tao ra mét cong cu cho suy
luin ngdn ngir. Gid thié€t cic gid tri ngdn nglt cing d6 dai c6 ham do cich déu
nhau 13 hop 1y trong ng dung bdi ngudi st dung cé thé lra chon s6 lwong cic
tir nh&n thich hop cho dai sé gia ti.

Vé&i ham do, ta c6 thé nghién ctru sdu hon vé suy ludn ngdén ngir va dwa vao
tmg dung trong cic hé hé trg quyét dinh.
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