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VE KHOANG CACH GIUA CAC GiA TRI CUA BIEN

NGON NGU TRONG PAI SO GIA TU

NGUYEN CAT HO & TRAN THAI SON

Abstract. This paper deals with the properties of distances belween values of lin-
pap : prop

guistic variables in the Hedge Algebras. The result allows to solve some problems of

fuzzy ranking in the case, when the expert’s opinions are words of a natural languages.

1. MO DAU

Tir khi Iy thuyét tap md'do L. Zadeh dé xudng ra doi cho dén nay, viéc nghién
cttu céc bai toan lién quan dén khai niém m& niy ngay cing phat trién va xam nhap
hau hét céc linh vie cia toan hoc ciing nhu didu khién hoc. Da s8 cac nghién citu
vé tap mo déu dua trén khdi niém ham dic trung (membership function) cho phép
chuyén nghién ctru tir tip md sang tip ro. Viéc chuyén ddinay gitp ta cé thé dung
Ge coéng cu toan hoc ¢d dién d& nghién ciru tip mo. Mt khac viée nghién ciru dua
trén ham dgc trung cling vap phdi mot s6 khé khin. Trudeyhét 1a ban than viec
xéc dinh ham dic trung cho mét tap m& la mét viéc lam hét strc khong chit ché.’
Sau nira viéc chuyén d8i ham dic trung thu duge sau mot loat phép bién doi trd
lai tadp md& 1a mot viéc khong dé dang va nhiéu truomg hop 1a khéng lam duge.

, . A ’ ~ A ~ ~ oA A ’ N . A
Céc nha nghién ciru da co gdng dwa ra mét so cac cach tiép can méi dé nghién
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ciru tap md, c6 ging tranh cic khé khin néu trén. Ché’ing han cich tiép can xic
suat, phan b3 kha ning, ham tin twdng (belief functions) hay dai s6 gia ti [1], [2].

Bai béo nay dé cap dén mot khia canh chua dugc xem xét dén trong DSGT la
khodng cach gitra cdc gia tri cda bién ngoén ngir. Viéc nghién ctru vé khodng céch
cho phép ta cé thé gidi quyét duge mét s6 bai toan lién quan dén 1y thuyét tap mo
noi chung va cu thé’ Ia bai toan sip xép cac déi twong mo.

11. DAI SO GIA TU

Trudce khi di vao trinh bay phuong phap, ching ta sé di sau vao mét vai khid
canh cia dai s6 gia ti, trong d6 sé xem xét thém we nhirng gia tri ngdn ngir goi 13
khong so sanh duge (incomparable) trong DSGT.

Trong dal so gia tir, tip cdc gid tri cia bién ngdon nglr mo duge xem nhuw mot dai
s6 hinh thite v&i cde phép toan mot ngdi (la cdc gia tir hay con go la cac tid nhan)
, A~ A , s .a A < [EREN , b . 4 -
tac dong lén cac khai niém nguyén thiy (hay con goi la céc tua sinh). Thi du, tap

moi gia tri chan ly T:

T = { dung , sai, rat dung, rat sai, tuong doi dung,... }

¢ thé coi nhu mét dai s6 véi cac tid sinh "diing” va ”sai” véi cac phép toan mot
ngdi (gia tir): "rat”, "tuwong d6i”,... Ngoii ra, ngir nghia cla céc gia ti ¢é thé bi€u )
dién qua quan hé thi tu bo phan, (‘hzlmg han ”rat ding” > "ding”, "hoi sai” >
"sai”. Theo dé ¢6 thé thay T 1& mot tap dwoce sip thir tu bo phan va ¢é mot ciu
tric dai so chit che. DSGT X sé dwge bidu didu bdi bo ba X = (X, H, <) trong d6
X la tap dwge sap thit tu ho phin boi quan he <, 1 1a tap cac phép toan mot ngdi

hay la tap cdc gia tir. Két qha ap dung phép toan h(z) ki hiéu 13 he.

Trong ngdn ngir tu nhién cdc gia tu ¢ tac dung lam tang hodc gidm ngir nghia
clia mot khai niém. Néu h, k la hai gia ti thuoc H thi k duge goi la dwong (Am)
dSi vGi h néu Vo € X ta ¢é he >z suy ra khe > hr (khz < hz). Hai gla tir goi la doi

Pl . , —1 . N <
nhau néu Ve € X ta ¢d he < z & kx > 2. Tiep theo, & va k goi la tuwong hgp néu
Ve e X, 2 <he &« < kw. Ngoai ra bao gio cing ¢6 nhirng tw nhan manh nhat (theo
hai hudng) goi la gia ti don vi.

Néu ki hiéu H(z) 1& tap tat ca cac phan ti sinh ra bdi 4p dung cac phép toan
trong H 1én x € X va cdug thém cac phan tid "gi¢i han” inf va sup dng véi gia tri
can trén va can dudi cla H(z) ta s¢ ¢6 khdi niém Dai s6 gia tib mé rong. DSGT mé
rong 12 bo bén AX = (X, G, He, <) trong d6 H. = U{inf, sup}, G la tap cdc phan ti
sinh. DSGT m& rong la mét dan ¢é phan tir don vi 1 va 0, ngoai ra hai phan ti
bat ky cda dan déu ¢é phan ti tuyén va hoi trong dan.
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Sy tdc dong cia gia té lén mét tir giam theo d¢ dai cia tu do..

Chitng minh. Do z ¢ H(hz) va hhe € H(hz) c6 thé thay
p{hhz, hz) < p(hz, ).

Tinh chat 2.
Néuh, ke HvgI<h<khodcI>h>k tht

plhe, ) < plke,z).

Ching minh. Theo dinh ngia £ > h.

Tinh chat 3. s
NéuheH vizeX thi |
p(hz,z) = p(h~ 'z, x).

Chitng minh. Theo dinh nghia r-.

A e X . ~ ~ ~ P < A - , ., .

Dé tiep tuc ta phdi cong nhan mét so6 tinh chat ve khodng cich cia cac gia tri

R RO C e s ¢ R R K

cia bién ngdn ngir. Cac tinh chat nay la hop li theo cdm nhén, nhung khéng thé
’ . . , 4 "y e s ; ) o, . a A
chimng minh tir cac tinh chat cda DSGT va ta cé thé coi ching nhu tién de.

Tién dé 1.
. NéuheH valz|=ly the .
plhz,z) = p(hy,y)
Mot gia tir sé cé tdc dung nhu nhau lén cdc tir ¢é cing dd dai. Thi du, trong
9 ’ IR} LN £om IR K o~ 1oy 1o -] ~ ‘. ~
kha khéd tot” thi tu nhan "kha” lam giam ngt nghia cua "khd t6t” mét mie do
bing mic d6 tir nhan "kha” la gidm di cia "vat tot” trong “kha rat tot”.

Tién dé 2.
Cho h, pe H, z, ye X.
Néu p(hz,z) = kp(pz, z),
| thi p(hy, ) = ke(py, ),
¢ ddy k la mét s nao dd.
Gia t b tdc déng manh hon gia tié p bao nhiéu lan d6i vdi mét tir « € X the 6
vdi mot tu y bdt ky khde cing vay.

hidoi
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St dung cac tinh chit 1) - 3) va céc tién dé 1), 2) ta sé ching minh dinh Iy co
ban 3.1 sé néu & sau. Trude tién ta sé chirng minh 2 b dé 1 va 2.
Cho dai s6 gia tid~md rong AX = (X, G, H., <). :
Ki hiéu X* = {z € X : |z| = k}. Gid st H = {hy, hs, o hapYU{inf, sup}, & dé h; < h;
v6i i < j. Theo tinh chat cia DSGT, X* ¢6 thé chia lam 2p tap khong giao nhau X*s
X% = {h;hj2| i =T,2p}.

Ngoai ra cic tdp X* dwoc sdp thi tuw hoan toan: cdc phan td cda mot tip nay nhd
hodc 16n hon tat ca cac phin td cda tap kia.
Bs dé 1.

Cédc tip X c6 tinh chdt”chong khit” vé khodng cdch, ¢é nghid la ¢6 mét dnh zal
- 1 giwa hai tdp X%, X*r bdt ky sao cho khodng cdch gitta hai phan ti tuy o thudc
X*i bdng khodng cdch giita hai phdn ti dnh cia ching thuéc X*s qua dnh za néi
trén. ) - -
Chirng minh.

Theo tinh chat 4) ta thay Vh, pe H |z| = |y| ta sé ¢

plhz,z) = p(hy,y)
p(pz,z) = p(py, y)-

Néu i, p cung am hodc cung dwong véi z, y thi

plhz, pz) = p(hy,py).

C#n ctr vao tinh chit ndy cé thé néi vé moét khodng cach, hai tap X% va X*s la
trung khit - - C

p(hihj*:l,‘, h,‘+1hj'.’l:) = p(h,-hf:c, h,‘+1hf.’l,’),

& d6 hihjz, hipihjz € X*i va hihjz, hipihjz € XF7.

B& dé 2.
Néu plhz, z) = kp(pz,z) . ¥
thi p(hzz,hz) = kp(ppz, pz).

v

- Chirng minh. .
Goi zz 13 phan ti nam chinh gitra hz va pz. Ta s& ¢6

k-1
plez,z) = ——p(pz, )

k-1
= ——p(hz, ).
o Plhz,z)
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Ap dung tinh chét 5) ta cé

k-1
p(zpz,pz) = —p(ppz pz),
p(zhz, hz) = p(hhz hz).
Déng thai tir ti’nh chat 5) ta thiy zpz nim giita hpz va ppz, zhe nam giira hhz va

phe. Do d6
p(hpz,pz) + p(ppz, PT)

pepz,pe) = !
_ plhhz,hz) + p(phz, hz)
p(zhz, hz) = 3 .

Do tinh chdng khit v& khodng cach glu‘a cac tap Xk, X% cda bo dé 1) ta cé
p(zpz,pz) = p(zhz, hz). Suy ra

k— k-1
Tp(ppw,px) = Wﬂ(hhx,hr)-

Vay - .
p(hhz, hz) = p(ppz, pz).

Dinh ly 3.1. ‘
Tci;o Xk k>2, (X!=G) sé phan b6 déu trong doqn [z i, 2k 2] khi cdc phdn td

cia X* phd b6 déu trong doan [z2,,,z ¢ 26 =%, = min{X*}; 22, = maz{X*}.

min) maa:]) min

Chitng minh. Gid st phan ti cia X2 phén b6 déu, cAn chirng minh phan ti cia
'X* phan bd ddu. Ta s& chirng minh. bing quy nap theo dd dii k cda cic phin ti
X. .

Véi k = 2 diing theo gia thiét.

Gila st ding véi k, can chirng minh ding véi k+ 1.

Gla st H, = {h1, ha, ... hop} U {inf, sup} & d6 h; < hj, v6i i < j (Vi cac gia tit luan c6
gia td ddi nén s6 gia tir 1a 2p). Céc tir nhan dong nghia ta coi nhu mot. Trude
tién ta chimg minh trong m&i X*: moi phan tir phan bd déu. Do d6 két qia cia
b6 dé 1, chi can chimng minh diéu nay cho tap X*».

Theo tinh chit cda dai sd gia tid, ta sé c6 cac bat ding thirc sau:

hihyz > hohyz > ... > hyphpz hodc

hihpz < hahpz < ... < haphpz
tlly theo tinh chit Am duong cla h; véi hyz. DE xac dinh gid st ta ¢6

hihyz > hahpz > ... > hophyx.
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Khi d6 dé dang thay
hphpz > hyz > ... > hyyihyz,
do tinh chit d8i tirng cip clda cac tir nhan hi(h = hp h2 = hay_q,.0)-
Ciing vay, ta cé z nim giira h,z va hy41z. Theo gid thiét quy nap
plhp-1z, hpz) = p(hpz, hp12).
Tém lai ta ¢é hpy1 = by nén theo tinh chdt 3)
plhpz, ) = p(hpsi2, ).
Tir hai d&ng thirc nay ta rit ra

plhp_rz, hpx) = 2p(hpx, x)
hay
plhp_rz,z) = 3p(hphpz, z).
Theo tién dé 2 suy ra
p(hp 1hyz, hpz) = 3p(h,,hp:c hyx).

Do hyz n&m chinh gitta hyhyz VA hyyihyz nén suy ra

plhp—1hpa, hphpx) = plhphpx, hypihp). z*)
Twong ty tir ding thicc plhy_ox,x) = 5p(hyz, ), ap dung tién dé 2) cung két qda (*)
ta sé co '

plhp—ahpz, hy_1hpz) = plhphpx, hpyprhpx).
Tiép tuc nhu vay cudi ciing ta cé
plhihyx, hahpa) = p(hyhpe, hpyrhpx).
Do tinh d&i xirng cda cic h; ta thiy _
p(hih,e, h,-HI‘{pw) = p(hyhyx, hyprhpe), 1 <i<2p—1.

Tém lai ta da ch\'lng minh duge réng cdc phan ti trong méi 16p X* phan bé
déu. Tlt‘]) theo, can chirmng minh l\hoang cach gitra hai tap X% va X%+ (tire khodng
cach nhd nhat gitra hai phan tui bat ky cta hai tip hop) cling bang lxhoang cach pg
gitra hai phan ti sat nhau trong.mdi 16p. Cung véi ly do nhu da néu & BS dé 1),
ta chi can chimg minh diéu nay véi hai tap X4 va X2 la du, gic can chiing minh

plhhiz, qhyz) =
Goi zz la phan tid n&m gita hyz va hor. Theo cach tinh nhw da-lam & trén ta co
zhyz ndm chinh gitta hyhjz va hohyz. Mat khac, theo bo dé 2) thi
p(zzz,z2) = 2p(hihyz, hyz) = po. T (*%)

A . Y I N 4 ~ \ ~ 4
Phan ti ze 1 phan td nam gitra hy va ks, theo tinh chat cia DSGT mé roug, chinh
la sup H(hiz) = lim, . h}z.
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- Véi ¥ nghia d4, ro rang zhyz = 222 va do d6 ta thay zzz ndm chinh gitta hih z va
hghgx, tirc la

1
p(zzz, zz) = 5(p(hzhrz, hihz) + p(h1hiz, ghaz))
1
= ‘2‘(P0 + p(h1hiz, ghsz)).
Két hop két qia nay véi (**) ta cé diéu phdi chirng minh.

4 s ’ ’
binh l)’l trén €6 thé givip ich cho ta trong viéc gidi quyét mot s6 bai toan ¢ lién
quan dén ly thuyét tap mo’ Trong -phan sau ta sé xét mét trong nhu’ng bai toan
nhu viy - bai todn sip xép cic déi tugng mo.

IV. BAI TOAN SAP XEP MO

-

Xét bai toz’m sdp xép m dGi tuong A, Az, o A m tr "tGt nhat” dén “toi nhat”,
Viéc sip xép nay dugc tién hanh trén co s& tong hdp y kién dénh gla cda n chuyén
gia (hay trong tai) Ji,Js,...,Ja. Céac chuyen gia dénh gia cdc 461 tuwong theo cic chi
tiéu Cy, C,....,Ci. Tam quan trong cda ban than cac chi tiéu ¢y, Cy, ...,Ch déi véi
viec danh gfa déi tuong A,, A,,..., A, cing duogc céc chuyén gia danh gia.

D& véi cac danh gia cda cic chuyén gia dwge thé hién bing diém (s6 thyc) hay
bing s6 m& (fuzzy number), da cé nhirng thuit toan S&p xép tot (xexﬁ'[él] (5]). Tuy
_nhien, doi vo‘1 tru‘o‘ng hop danh gia dwge cho bing nhirng cum tir cda ngdn ng ty
nhlen viéc sip xép con gip nhiéu khé kh&i. Thong thudng trong nhing trudmg
~ hop ndy cic phuong phép hién c6 deu chuyen nhirng cum tir nay ra thanh tap mo
- . v61t ham dac trung xdc dinh va tién hanh tinh todn trén cic gla tri cua ham dic
‘trung ndy. Céch lam nay ¢ nhuge di€m rat-16n 1a viée tinh toén phic tap va do

chinh xéac khi chuyén cum tir cla ngén ngir tu nhién sang him dic trung khong
cao. O day ta xét mét phwong phap sip xép cho truomg hop cic ¥ kién dénh gi’a
cia cdc chuyén gia duwrge cho bdi nhirng cum tir cia ngdn ngir ty nhién. Thuat toan
st dung phuong phép nay kha don gidn, dua trén két qda nghién ciru & phan trén.

Gia st L 1a tap tat cd cum tir cla ngdn ngir tu nhién ma cdc chuyén gia dung dé
danh gla tat ci cac d6i tugng theo moi chi tiéu (k& cdc mirc do quan trong cda céc
chi tiéu trén d8i v6i viéc dénh gia). Lwu ¥ ring L ¢6 thé bao gdm céc cum tir ma
tir sinh thuéc cdc DSGT mé rong ddi xing khac.nhau. Thi du, theo chi tidu ¢y,
doi twgng A; dugc chuyén gia J, danh gfa la "kha tét”, d6i twgng A, dwgc danh
gfa 15 "tuong d8i t8t”, con theo chi tiéu ¢y, A8 tugng 4, duge danh gia la "gioi”
va d6i twong A4, dugc danh gfa la "rat gidi”... Tuy nhién, dé& thay ring giira cic
DSGT mé rong déi xirng ton tai mot dé,ing cau dan bdo toan thit tu bd phan néu
ta mg céc tir sinh vad &m cia mot DSGT vdi cdc tir sinh dwong va Am cda DSGT
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khac. Cac phan ti con lai, vi ¢6 tap gia tit chung nén cé thé ing hai phan ti chi
khac tir sinh thuéc hai DSGT d6 v6i nhau. Nhu vay, khong mat tinh tong quat,
dé don gidn khi trinh bay, ¢6 th€ coi moi phan ti thudc L chi cé hai phin ti sinh
T (true) va F (false).

Mot giéi han hop 1y nira cé thé néu ra la ta chi xét cic phan ti cé do dai gisi
han, tirc 1a ¢6 s6 lan tac dong gia ti lién tiép 1a hiru han, nhd hon mot sé k cho
trude. Trong thuc té, k < 3. RO rang la

L=XUXU..UXg.

Bay gi¥, ta quan tam dén X2 ¢ phan bS déu hay khéng. Theo cdm nhan cda chiing
t61, mbi dan toc trong qua trinh phat trién sé tao ra trong ngdn ngir cia minh nhirng
tir thich hgp d& chi mdt do do ndo d6. Thi du, ngoai hai tir "xau” va "tét” dé chi
hai thai cuc cia mét sy viéc, nguoi ta nghi ra hai tir "khong tSt” va ”khong x4u”
dé chi trang thai & giira haithai cuc nay, nghi ra tir "twong doi tot” dé chi ra tlang
thai gitra trung binh vi tot v.v... Do dé véi dan” day du H,, ta hoan toan cé the
mong dgi duge rang cac cum tir sé dwgce phéan bo kha déu din ng véi thang do.
Khi d6, X; sé phan bo déu. Ta ¢ thé sip xép cdc phan ti cda X; vao cac 1ép 15
nhau theo cich sau: xép vao 16p H, céc phan tir nhd nhat, vao 16p H, nhirng phan
tit nhd nhat con lai sau khi loai nhirng phan ti thudc H,... Qué trinh s& két thic
tai 16p Hm vi s8 phan td thudc Xi 1a hiru han. Khi dé méi phdn ti thude X; déu
thuée mot 16p H; nao dd, 1< j <t va ta cé thé tién hanh sip xép céc déi tuong da
cho thong qua cdc chi s6 cla cac 16p chiva cdc phan tit nay. Cac phan ti cla X, _,
nhu da thiy, nim giita cdc phan td cda X vi ¢6 thé ttng vdi cac gia tri 13 trung
binh cong cla ‘cac chi s§ cda cic tap ké trén va dudi cla X;. Thi du, phan ti nam
gitra hai phan ti thude 16p Hy va Hy dwge Gng véi 16p 3.5. Tuong tu nhw vay doi
v6i 16p Xioa, ..., X;. Nhu vay trén co s& cd DSGT ta c6 thé chuyén doi cde cum tir
ctia ngdn ngir tu nhién sang dangso-ty nhién va ngugc lai nh anh xa 1-1 gitra mét
nhém nhirng tir déng nghia cda ngén ngir tu nhién véi chi s6 cda tip chira chiug.
Céng viéc con lai chi 1a 14y trung binh theo cdc chi tiéu ¢é tinh dén trong s6 theo
mot cach nao doé tuy dang bai toan cu thé, thi du trung bmh Cong, trung binh nhéan
hay trung bink bmh phuong v.v. I\et qua thu duo’c sau phep lay trung binh cia
moi doi tuo‘ng sé cho phép ta sap xép chiing theo thi tu tir "t6t nhat” dén "toi
nhat”. Néu Cd,Il thiét, 6 thé cin cir vao két qua lay trung binh amh xa nguoc lai
dé c6 danh gld bang tir ngir "trung binh” cho mdi dai tuong.

Co ss & cia thuat toan la khi dé c6 Xi 1a mot tap phan bo déu thi dnh xa Ung
moi nhém tir. dong nghia véi chi s6 cda tap chira ching bdo toan dugce ti 1é tuwong

déi gitra céc gia tri ngdn ngir. Diéu nay chitng té sw hop ly cla phwong phap da
néu..

Sau cung ta sé xét mot vi du munh hoa.
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Gia st ¢S hai ddi tugng A;, A, duge chuyén gia danh gid theo ba chi tiéu
C1, Cy, Cs. Goi I; la tir chuyén gia danh gia ddi tuong A; theo chi tiéu Cj, i =
1,2, j=1,2,3. Ta ¢6 cac gia tri [;; nhu sau:

L= {l;; = "rat rat tot”, Ly = "rat tot”, hz = "xau”
lyy = "t0t”, lyy = "khé rat tot 7, s = "kha tot”.
A p , ot R TU ‘ < s
Cé thé xét H. = {rat, hon, kha, it}, trong d6 "rat” la tir doi cda "1t”, "hon” 1i tir

, N ’ N . N a A . ’ , ~ J £
ddi cia "kha” va c6 thé coi H. 1a phan phdi déu. Khi d6 ta ¢é médt sip xép nhu
sau:

rat it tot
hon 1t tot > 1t to1

kha it té’t/ .

1t 1t tot

it kha tot
kha kha tot—— kha tot

hon kha tot/ \
rat khé tot

it hon t6t < /
kha hon té't\ hon tot

hon hon ot~
rat hon tot
S it rat tot
kha rat té’tx rat tot
hon rat tot =
rat rat tot

Theo dé ta sé c6 Iy; Ung véi 16, 1 ung vai 14 5, Lz ng vai -8.5, [y ung voi
8.5, lyy Ung vGi 14, by tng véi 6.5. Néu danh gld theo cach lay txung binh cong
(& day coi cac chi tiéu ¢é tam quan trong nhu nhau ) thi 4, sé nhan duoe gla tn
(l()+l4 -8.5)/3=22/3 con A, nhan gid tri (8.5414.6+6.5)/3=29/3 tic A, duwge sip
xep trén A4,.

Trong tap dugce sinh ra, ching ta thay cé nhirg tir ¢6 vé hau nhu khong duge
dung trong doi song nhu "kém kha tot”, "it kém tot” v.v... Van dé la trong thue
£ e , A? N L1~ N N [ , A < N Y3 a A
té, con nguoi ¢6 thé dung nhirng tir dong nghia khdc dé thay theé, con ¢ day dieu
quan trong la ta sinh-duwge mot dan day du phuc vu cho muc dich chia deu thang

. a) . ~ . N (S ~
diém. Viéc thay thé tuong duong nay la hién tugng da duge L. Zadeh chi ra trong
[6] khi néi rang nguoi ta very not exact ma noi very inexact.
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V.KET LUAN

Bai b4o da trinh by cé co s& mdt phuong phéap sip xép céc ddi tugng cin o
vao ¥ kién dénh gid cla cic chuyén gia, dua trén cic nghién ciru vé cdc DSGT.
Phuong phdp niy twong d6i don gidn va hop ly. Trong mot bai bdo t6i ching téi
sé trinh bay chi tiét hé trg gitp quyét dinh 6 sit dung thuat todn nay. '
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