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U'NG DUNG DPAI SO GIA TU DI SANH
CAC GIA TRI NGON NGU

TRAN DINH KHANG

Abstract. This paper interpretes some methods for comparison of linguistic values. There are
the aggregation of hedge algebras, the if-then rules and the distance table between linguistic
values. It can be used for linguistic reasoning in practical problems.

1. DAT VAN DE

Ngay nay, ly thuyét tdp m& va suy luan xdp xi dwoc Ung dung réng réi trong céc hé
chuyén gia, hé hd tro quyét dinh va trong diéu khién, tao ra khd ning xi 1y céc gié tri
“khéng r3”, trong dé c6 mét 1é6p quan trong la cdc gid tri ngdn ngit, vi du nhu “Anh &y
tuong d8i cao”. Chinh 16p céc gid tri ngon ngir nay déng vai tro rdt quan trong trong
nhén thic va tu duy cda con ngudi. Mot cach tuw duy twong doi thong dung la suy luédn
vi du nhu chiing biét r&ng: “Moét ngudi khoé thi chay nhanh”, thi ta cling cé thé dénh gia
dugc khad n&ng chay cia mot d8i tuwgng A, khi “A rdt khoé”. Két luan sé phy thudc nhiéu
vao sy déi sdnh giita "khde” va “rat khde” dé cho gid tri twong ing véi “nhanh”.

Trong ly thuyét tdp md, tdp mé dwoc xdy dung dua vao ham thudc trén tap vii tru
lam gid d& cho tdp m& d6, tir d6 phan nao tao ra khd n&ng d8i sanh giita cc tdp me& nhe
tap vi tru nhu moét yéu t6 dé “quy dong mau s8”. Tuy nhién, viéc dinh nghia tdp vii tru
cho mét bién me, dinh nghia ham thudc cho mét tdp me van cé thé chira dung nhigu yéu
t8 khéng chinh xdc. V& bdn than ludt m& kéo theo (implication) do dwgc mé hinh héa
nhu 1a phép kéo theo cda logic da tri, trong khi tdn tai qué nhiéu todn tir kéo theo khéc
nhau, tao ra khd ndng cé cdc mé hinh khéc nhau cho mét qua trinh suy dién.

Mot céch gidi quyét 1a thao tac truc ti€p trén céc gid tri ngén ngit, mot trong cdc mod
hinh dwgc nghién ctru va phat trién trong nhitng n¥m gén day la dai s6 gia ti ([1]) d&t cac
gid tri ngdn nglt vao mét cdu tric dai s8 gdbm cac phan ti sinh va céc gia t& (tir nhén),
tir d6 cé thé so sanh dwoc giira cac gia tri nay. Tuy nhién, mdt bién ngdn ngit ciing cé thé
chira dung céc gia tri ngdn ngit hét sitc da dang, khé c6 thé d%t chung vao mét cdu tric
dai s8 gia ti, nhu néi vé sdt, cé thé cé {s6t néng, st nhe, sot vira, s6t theo con, sdt kién
tuc, sét vé chiéu, s6t kem gai rét, sét A6 md hai,...}.

Trong bai nay ching t6i sé dua ra cidc phuong phap d€ ddi sdnh céc gia tri ngdén ngir
dua trén ciu tric dai sé gia t, ham do trén dai s8 gia td ([2]) va tich hop dai s8 gia ti
([3]), 1am co s& cho suy luan ngon ngit. Cac phwong phap nay dwoc minh hoa béng hé
chan doan bénh dang dwoc nghién ctru va thir nghiém tai Phong nghién ciru ng dung cac
hé chuyén gia, hé hd trg quyét dinh thudc Vién Céng nghé théng tin.
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2. UNG DUNG DAI S0 GIA TU PE DOI SANH
GIUA CAC GIA TRI NGON NGU

Ta quan tdm dén cdc bién ngdn ngir cé céc gia tri da dang khong dé dang dwa vé mot
céu tric dai s8 gia ti nhuw bién sdt & trén. R rang viéc so sanh céc gid tri trong bién nay
12 hoan toan khéng thé, néu khong cé thém théng tin can thiét. Bay git, dit tap céc gid
tri trén vao muc dich chan dodn bénh viém gan, véi gia tri dic trung s6t cda viém gan
la “sét nhe, khong thanh con; trong khodng 1 tuin dén 10 ngay, kém theo nhic dau,...”,
tir d6 tao ra mot cdu tric dai s gia ti tong hop sdt_cda_viém_gan. Khi d6 tdp cac gid
tri cda sdt c6 thé xép dwoc vao trong céu tric nay, viéc so sanh ching trd nén cé thé, va
thdm chi tap gid tri con tré nén phong phd hon nhe viéc tdc dong cda céc tir nhan vao
céc phan ti trong cau tric.

Vin dé dit ra la cach xay dung dai s8 gia ti tong hop, hay chinh x4c hon 1 cic mé
hinh d€ cic chuyén gia - béc si cé thé cung cdp théng tin (tri thirc) gitip cho viéc tao ra
dai s8 gia tit tong hop.

2.1. Tich hop dai s gia tir

Tir tip gid tri cla mot bién ngén ngit, c6 thé dwa vé nhiéu dai s6 gia ti khac nhau,
nhu véi bién sét:

- mirc dd sdt: s6t nhe, sot vira, sot ning,... (X1)
- ki€u sSt: thanh con, lién tuc, thanh nhiéu dot,... (X2)
- thoi gian sét: sang, chiéu, dém,... (X3)
- 56 ngay s6t: 1 ngay, 2 ngay, ngin, s6t dai ngay,... (X4)
- ké¢m nhirc dau: nhic dau, khong nhirc dau,... (Xs)
- kém rét run: rét, khong rét run,... (Xs)
- Kem'd8 b B8k 48 b hoi, khang 48 15 héi, .. (X)

Pai s8 gia ti sdt_cda_viém_gan duoc xay dung dua trén viéc tich hop cac dai s
gia t& X, X2,..., X7. Cach tich hop thong dung la theo trong sd, c6 mét tip trong sd
{p1, P2y ..., P7} VGl téng cac p; bdng 1, thé hién mirc d6 ngir nghia cda cac dai s6 gia ti
thanh phan tham gia vao dai s6 gia ti chung. Trong [3] da trinh bay dinh nghia ham tich
hop dai s6 gia t&, xin néu lai duéi day.

Dinh nghia. Cho x C X; x X2 x - -+ X X,, 14 bd n dai s8 gia tir véi céc trong s p1, pa, .., Pn;
ham do A va ham khodng cich 6. X* 13 dai s3 gia ti t6ng hop. Ta cé f, : x — X* 1a ham
tich hop dai s8 gia ti tai w € x xac dinh diy dd cho truéc, néu Vz, y € x xdc dinh day dd,
sao cho 6(z, w) < 6(y, w) thi

[Mfu(2)) = Mfuw (@) < [A(fu (¥) = A(fu ()]

Nhu vay w = (wy, we,..., w,) chinh 14 gid tri ngén nglr ddc trung. z = (z1, z2,..., Tn) € X
la x4c dinh day dd néu cac thanh phan z; déu dugc xéc dinh (cé gid tri). Van dé can gidi
quyét 13 xay dung mét dang ham thda man dinh nghia trén, 4p dung cho dai sé gia tir tdng
hop. Pé lam duwogc diéu nay, ta dinh nghia céc ham twong tw thank phin +; : X; — [0, 1) chi
ra mirc dd giéng nhau giira cac gid tri ngoén ngir dwa va gid tri ngoén ngir dic trung thudc
thanh phan X;. Cho z;, y; € X;, hAm «; can phai thda man céc diéu kién sau:
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-yi(w)=1
- % (Unknow) = 0,5
- Néu [M(z:) = Mews)| < [Mw) = Mws)] thi (i) > 7i(w)

Sau day la mdt ham twong tu théa man cac diéu kién trén

1— A=) = A(wi)| véi [A(z) — A(w;)| < 2[0,5 — A(w;)]

210,5 — A(w;)]
K=Y 0,5 - V610 = [A(z) — AM(wi)| = 2]0,5 — A(ws)]
V&1 0 # |A(z) — Aws)] = 20,5 — A(w;))|
Jx) yix) I
g 45 7 A 0 05 1 AWX) 0 75 1 Aw
a/ Aw;) <0,5 b/ A(w;) =0,5 c/ AMw;) > 0,5

Vi du: Gid tri d§c trung sot cda viém gan 1a “sot nhe, khong thanh con, trong khoéng 1
tudn dén 10 ngay, kém theo nhirc diu,...”, thi

e
Tmirc as sat (SOt nhe) == 1)
X, 2 ’ N
Ykem nhie diu (SOt it nhirc dau) =0,6.

RG rang, ham tuwong tu sé cho gid tri 16n néu khodng céach gitra cic gia tri ngon ngir dua
vao va gid tri ddc trung thanh phan 14 nhéd va nguoc lai. Néu gid tri dwa vao l1a Unknow
thi ham twong tu cho gia tri 0,5.

Khi d6, cho z = {z;, 22, ..., z,) V&i z; € X;, ta cé thé tinh dwoc
n
Mz) =D pi (=) - (%)
t=1

Tiép theo, dung ham nguwoc cia ham do, tinh dwoc z thuéc dai sd gia tir tong hop.

Dinh Iy. Cho x C X1 x X2 X---x X, la b3 cda n dat 56 gia te véi cdc trong 86 py, p2, ..., Pn;
ham do X vd ham khodng cdch . Cdc ham twong tw thanh phin dwoc dinh nghia nhu céng
thic trén vé1 w = (wy, wy, ..., w,) zdc dinh ddy dd la gid tri ngon ngé ddc trung. Khi dd,

ham
fulz) = A~ (Zp. <))

la ham tich hop dai s6 gia té tar w.

Chitng minh. Cho z = (zy, 22, ..., Zn), ¥ = (¥1, ¥2,--- ¥n) E X -

o
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bit I, = {i, 1< < n, |A(z) = Mwi)| < 20,5 = A(wi)|}
I, ={i, 1<i<n,0=|A(z) - A(w)| = 20,5 — A\(w;)[}
Iy ={i, 1<4<n, 0% [A(z:) — Mwi)| 2 20,5 — Awi)|}
I, = {i, 1< < n, [M(w) = Aws)| < 20,5 = Muws)]}
Iy, = {3, 1<9<n, 0= |A(y) — Mwi)| = 20,5 — Mwi)[}
Iy, = {1, 1<0<n, 0# |A(w) — AMwi)| 2 2[0,5 — A(wi) [}
Ro xdng L, Uiy U Ly = Ly UYe UL = {1 5 )
Chon dang ham khodng cach

o(z,w) = 3 pi |A|(0"5) i((:’))ll + 3 05m+ ) B

iel, ‘EI iEI‘:;

" Khi d6 véi 6(z, w) < 6(y, w) thi cé

Az;) — A(wy
ZP‘ZI(OIS—,\((;D +205p.+2p.

i€l t€les
< [A() = Aws)| w*)| 0,5
<> m + 20 05pit Yo m
i€ly, 2|0 5— |)| iel i€l
va vs
JCIERIO Y s
Zp' Z 210,5 — A(wi)] Z 0:5 Z P
iel,, 1€I1L,
n |,\(y,) — AMwy)| Z
Z L 1200v] — 2\ 0,5p; — Z pPi
et ieTy, 2 IO 5— A(w|)| i€ly, 1€y,
‘A 17‘) wt)'
%) Z A% LS pi(1-0,5)+ S pi(1-1)
( 210,5 = A(w‘)|) ?,-: Sal ; 4
I/\(y. ’\(w‘)l
1208 T2 4+ Y mli~8819 T pid= 1)
; ( 2|05—A(w)|) ',EZ,: e i§ 5
va g¥ '

Theo dinh nghia cidc ham twong tu thanh phan, bién ddi thanh
Do vl(z) =D pi*vi(w)
=1 §=1

Theo tinh chdt hdm ngugc cda ham do:

st (}n:Pi * '1.‘(37;)) >t (iﬂi * ’Yi(yi))-

D6 chinh 1a: fu(z) > fu (4)-
Theo dinh nghia ham do: A(f,(z)) = Mfu(¥) = AMfu(2)) = 12> A(fu(y)) —
Vi cd hai vé déu khéng duong nén: |A(fu(z)) — 1| < |A(fu(y)) — 1]
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Luu ¥ rdng A(fuw(w)) = A (/\‘1 (Zf;l p;)) = 1 trong trudng hop w x4c dinh diy dd (cac
w; # Unknow) nén thay vao bat ding thirc trén théa man f, 1a ham tich hop dai s3 gia
td, O

Ngoai ra cé thé lua chon cic dang khéc cia ham twong tu nhu

véi

A=) = A(ws)] < [0,5 = Awy)]
M) = Aw) 2 10,5 = A(wy)]

210.5 — A(w;)]

{ L M=) = M)
Vi =
0,5+ (0,5 — A(wi)] — [A(z) — A(ws)| véi

¥0x 500 ¥0x)
/ .
0 a5 1 AW 0 g5 1 AX) 0 a5 7 AW
a/ Mw;) <0,5 b/ A(w;) =0,5 c/ Mw;) > 0,5

~

hodc

(* 0,5—|0,5—/\(w,)| o
0,5 — A(w;)] (0,5 + [0,5 — A(w;)]) 1A(z) = A(w:)]

= 4 ALY = M) 10,5 Mw)

vilz) = 10,5 — A(w;)| (0,5 + 10,5 — A(w;)])

[A(z) = Mws)|+ 1 véi A(w;) #0,5

0,5 . véi A(w;) = 0,5 = A(z)
L 0 véi A(w;) = 0,5 # A(z)
Jix) yx) - Ix)
/".
0 5 1 AW o a,} 7 A) 0 a5 7 AW
a/ Mwi) <0,5 b/ A(wi) =0,5 c/ AMw;) > 0,5

DAy 13 mé hinh tdng quat cho dai s6 gia ti tong hop, tuy nhién viéc 14y tri thic sé rit
khé khin. Céac chuyén gia c6 thé théng nhit véi nhau trong viéc phan tap gia tri thanh
céc dai s8 gia tir thanh phan, nhung khé c6 thé dua ra tip céc trong s6 p; mot cich nhit
quéan. Sai s6 cia phuong phap cé thé sé lém.



40 TRAN DINH KHANG

2.2. Sir dung céc luit if- then trén cic dai s§ gia tir thinh phin

Phuong phép nay dua trén cac ludt kéo theo, da dwgc khdo sit trong [3]. Vi du nhu,
tir cac luat
Luét 1: Néu mic 45 s8t = “sdt nhe”
vd  kiéu s8t = “khéng thanh con”
vad 88 ngay st = “7-10 ngay”
va kém nhirc ddu = “nhic dau”
Thi st cda viém gan = “rdt d¥c trung”
Luat 2: Néu mic do sdt = “sdt vira”
ki€u s6t = “khéng thanh con”
s6 ngay s6t = “7-10 ngay”
va kém nhirc ddu = “nhitc dau”
Thi s8t cia viém gan = “it d§c trung”
Luat 3: Néu mic 46 st = “sdt cao”
va  ki€u s8t = “thanh con”
Thi s6t cla viém gan = “rdt khong dic trung”

Cé thé tinh dwgc gid tri cia dai s§ gia ti tong hop sdt_cda_viém_gan tir cac gid tri da
biét b&ng cic phuwong phap suy dién m& va suy ludn x4p xi s&n cé dua trén céc dai sd gia
t& thanh phan, cé tap gid tri x€p vao mot cau tric dai s6 gia ti.

M6 hinh nay cé vé don gidn hon trong viéc thu thép tri thirc chuyén gia, nhung lai
thi€u tinh mém déo, doi héi dir liéu dua vao luén phdi dwoc phan 16p trong cac dai s8 gia
t& thanh phan.

2.3. Lap bdng khodng c4ch giita cdc gia tri cia bién ngon ngir

Mbdt cach lam khéc la d€ cac chuyén gia tu danh giad khodng cach giita cac gid tri trong
tap gid tri cda bién ngén ngir. Céc khodng cach hai gid tri ngén ngit c6 thé la:

- 00, néu khéng sanh duoc véi nhau, hodc

- mdt gid tri s8 trong mién [0, 1], hodc

- mdt gia tri cda dai s6 gia tir tao thanh bdi hai phin tit sinh “xa nhau” va “gan nhau”.

Ngoai ra cac chuyén gia cling cho biét khodng céch giira cac gid tri cda bién ngén ngir
véi gid tri ngoén ngir dic trung. Khodng cach nay cé thé 13 mot gid tri cia dai sd gia tir
duoc tao ra tir hai phan ti sinh “dic trung” va “khéng dic trung”.
Vi du: D3c trung cda &n_udéng bénh viém gan la “chan &n, so ma,...”

Tép gid tri cda &n udng la
{chdn &n, &n kém, &n kha, s¢ m&, s¢ thit, s¢ trirng, &n dugc, 4n vao diy bung khé tiéu,
c6 réi loan tiéu héa, khong cé r6i loan tiéu héa, cé cdm gide déi,...}

Néu ky hiéu 6 13 ham khoang cach thi

¢ (chdn &n, &n kém) = “rdt gan nhau”

6 (8n duoc, &n_udng_cda_bénh_viém_gan) = “khong déc trung”

Nhan xét: Cho a, b, c 1a céc gid tri bat ky cda bién ngdn ngir, thi sé cé



UNG DUNG DAI 86 GIA TU DOI SANH CAC GIA TRI NGON NGO 41

8(a, b) + 6(b, c) < 8(a, c).

D6 chinh 1a bdt ddng thic tam gidc theo dinh nghia ham khodng cich dung dé kiém
chirng lai bdng céc khodng céch.

Phuong phép nay dé dwoc céc chuyén gia chdp nhan. Ngoai ra, tir 46 cé thé dwa vé
dai s gia ti tich hop theo cac bwéc sau:

(1) Ding céc thuét todn phan lép (cay phén cép, k-trung binh, ISODATA,...) dé phan
tap gid tri ra thanh n 16p (twong Ung véi n dai s6 gia tir thanh phan).

2) Goi w la gié tri ngdn ngir dic trung, z 1a cic gid tri ngdn ng¥. Tinh

1 }: 0(zk,w), 1 =1,.., n.

== = b FENg
s6 phan tir cia 16p i

i

Néu h; cang nhd thi trong s6 p; cang 1ém, cho nén cé thé tinh céc p; theo cong thirc
n 1 /=1
= (1=h) (1= R ==/3 =
Di (1 ht)/'_é:l(l ht) hOéc Pi hi/‘-r_l e

(3) Gid tri d3c trung w bao gém n thanh phan (wi, ws, ..., w,), trong dé céc w; cling
thudc tap cac gia tri chung. Do vy, c6 thé tinh dwoc cdc ham twong tu +; trong 16p thi i.

3. KET LUAN

Trén day la cac phuong phap cé thé cai dit dé dSi sanh céc gia tri ngon ngl cla mot
bién ngdn ngir theo muc dich ng dung cho truéc. Céc phuong phép trén cing véi [3], [4]
tao thanh mét phwong phap chung ing dung dai s6 gia ti cho cac hé chuyén gia, hé hd
tro quyét dinh, dang dwoc thiét ké va thit nghiém cho viéc chan dodn bénh nhiét déi tai
Vién Céng nghé thong tin.
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