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Tém tit

Bai viét trink bay vé quan hé iréi mo, tich hop cdc quan hé troi mo va vmg dung trong hé tro
gitip quvét dinh. Bai viét ciing chi ra nhitng véu cdu doi véi quan hé tréi mo, doi véi phép hop thanh
cdc quan hé tréi mo dimg trong hé tro gitip quvét dinh. Két qua thu dwge da dwoce thie nghiém tai Trung
tdm Cong nghé théng tin vé Truyén théng Thdi Binh va Trung tam Tin hoc - Ngogi ngir Trieomg Pai hoc
Siwe pham Neghé thudgt Trung wong.
Tir khda: Quan hé triii ma, tinh tich hop, phép hop thanh

Integrating fuzzy preference relations and its application for decision making systems
Abstract

The paper presents the fuzzy preference relations and intergrating fuzzy preference relations for
application for decision making systems. Some requiremenis for fuzzy preference relations, especially
an additive consistency property of fuzzy preference relations in decision making systems. The obtained
results were successfully tested at the Thai Binh Information and Communication Technology Center

and at the Information and Foreign Language Center of National University of Art Education.
Keywords: Integrating, fuzzy preference relations, additive consistency property

1. Dt van dé

Trong cude séng, con ngudi thudmg
xuyén gip céc tinh huong phai dwa ra quyét
dinh. D6 1a céc tinh huéng ma khi d6 mdi
ngudi phai chon ddi twong nay hay ddi twgng
kia, cach lam nay hay cach lam kia. Néu ra
quyét dinh ding, moi viéc sé tién trien tot
dep. Néu ra quyét dinh sai, hiu qua c6 thé sé
khon luong.

Ra quyét dinh thyc chét 14 bai toan toi
wu, trong d6, ngudi ra quyét dinh phai tim doi
tuong hay phuong 4n t6t nhat trong s6 nhimg
d6i tuong hay nhirg phuong an c6 thé. Sau

day ta goi tat déi tuong hay phuong én c6 thé
la cac ng vién. Bai toan toi wu da muc tiéu
la bai toan kho. No con khé hon nira khi
thong tin theo cdc tiéu chi cua timg Umg vién
la cac thong tin khong day du, khong rd rang.
Mot trong cac cach giai bai toan nay 1a xin y
kién chuyén gia. Do phai xem xét cac img
vién theo nhiéu tiéu chi nén cac chuyén gia sé
xem xét theo timg tiéu chi mot, sau do tich
hop cac két qua lai dé co két qua cudi cing.
Khi tich hop, nguoi ra quyét dinh phai tinh
dén trong sO cuia cac tiéu chi boi 1€ cac tiéu
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chi khac nhau thuong c6é mirc 6 quan trong
khéng gidng nhau.

Khi lay v kién chuyén gia, ngudi chia
tri ¢ thé yéu ciu hdi dong chuyén gia danh
gia cac tmg vién theo timg tiéu chi bing diém
thyre, kiéu nhu “9”, “8.5”, “5.0”,... hay diém
mo, kiéu nhu “tot”, “kha”, “trung binh”,...
Gan day, nhiéu tic gia d3 chi ra ring, dé két
qué dénh gia dugc chinh xac va ciing dé tién
cho cic chuyén gia, ngudi chi tri nén yéu cau
cic chuyén gia khong danh gia tirmg Umg vién
riéng lé, ma so sanh tirng cdp ung vién v
nhau xem Ung vién nay “tro1” hon img vién
kia bao nhiéu, tirc 1a, dira ra mot quan hé trjn
trén tip cic img vién. Méi tiéu chi s& c6 mét
quan hé trdi. Tiép theo, dya vao cac quan hé
trg1 theo timg tiéu chi, nguon ta tich hop la
dé co dugce két qua cubi ciing. Trén co sd két
qua nay, cac chuyén gia cé thé chi ra dau la
{rng vién tot nhét, dau 13 (mg vién toi nht.
Theo céch lam vira dé cép, s& xuat hién mét
sb viin dé sau: Biéu dién cic quan hé trdi thé
nao va viéc tich hop cac quan hé tréi co tinh
dén trong s6 cua cac tiéu chi dugc thyc hién
ra sao?

Pa ¢6 nhiéu cong trinh nghién ciru vé
cach biéu dién va cach tich hop cac gia tri mo.
Téng quan diy du vé céc toan tir tich hop voi
cic uu nhwoc diém cia ching da duge
Detyniecki 2001 [4]; Mesiar 2003 [9]. Cac
cach tiép can khéac nhau dugc trinh bay trong
Xu 2004a [13], 2005 [15]; Jin and Sendhoff
2002 [6]; Calvo and Mesiar 2003 [1]. Tuy
nhién, img dung cac phuong phéap trén sao
cho ¢6 hiéu qua van la van dé can phai tiép
tuc nghién ciru vé 1y thuyét va thir nghi¢m.

Bai viét nay trinh bay vé quan hé trji
md va tich hgp cic quan hé troi mé co tinh
dén d5 quan trong cua cac tiéu chi. Ung dung
quan hé trdi m& trong hé tro giup quyét dinh
khi chon la, tuyén dung can bg tai Trung tdm
Cong nghé thong tin va Truyén thong Thai
Binh va Trung tdim Tin hoc - Ngoai ngf,
Truong Pai hoc Su pham Nghé thudt Trung

wong. Noi dung bai viét bao gom khai quat vé
tip mo, quan hé mo va quan hé trgi mao, tich
hgp cdc quan hé trdi mo va img dung trong
hé trg gitip quyét dinh khi chon lwa, tuyén
dung can bg.

2 Co s ly thuyét va phuong phap nghién ciru
2.1. Tagp mo

Dinh nghia I (Tdp mo (Fuzzy sets/
Fuzzy Subsets ) [16]

Xét tap thong thuomg UV dugce goi la
tap vii try. Ky hiéu x 1a phan tir bét ky thuge
U. Tap m& A la tip céc cip co thir tyr:
A={G 145 (0N} rong g6, MU My,

ham thanh vién hay ham thugc, gia tr1 cia no
chi ra mirc d¢ thanh vién (murc do thude) cua
X vao tipmo A M 1a tap céc gid tri do thude.
Nhiéu trueémg hop ngudi ta lay M ~ [0,1].

Trong bai viét nay, do khong c6 gi
gay nhim In, nén ky higu A duge dung thay
cho A .

2.2. Quan h¢é mo
2.2.1. Pinh nghia 2 (Quan hé mo: Fuzzy
relations).:

Mgt quan hé mo & ngdi R (goi don
gian la quan hé mo R) trén k tap tham chiéu
Ui, U3, ..., Uk, ky hiéu 1a R(U), 1a mét tap con
mé cuatichPBécac U=U x Uz x....x Us,
v ham thude:

Sfe:UpxU> x .xUp—[0,1]

Trudng hop don gian nhat nhung hay
dugc ding nhét 1a k = 2 (quan hé 2 ngdi) va
Ui=U:=1.

Khi do fz: Ux U — [0,1].

Néu hai phin tit @, b € U ¢6 quan hé
véi nhau theo quan hé R véi cép dé o thi ta
viét fu(a,h) = o .

Néu tép U la hiru han: U= { x1, X2 ,...,
Xn} thi quan hé mé hai ng6i trén U c6 thé biéu
dién bing mot ma trin vudng cap n, ky hiéu
la M(R), (hodc cho boi bang n hang, n cdt) ma
phan tir a;j, nam trén hang i va cét j 1a mirc d
quan hé cua x; vai x;, tire 1a o, = frlx;, x5).
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M(R) = {aij}; aij = fr(xi, Xj);
voii,j=1,2,...n

Viéc cho mét quan hé mo hai ngoi R
trén [/ tuong duong vai viée cho mdt ma
tran M(R).

Vidu1:

Cho tap 3 sinh vién: {Phuong, Lan,
Dung}, ¢6 thé ky hiéu ngin gon: U = {P, L,
D}. Cho R 1a m{t quan hé¢ md hai ngdi trén U/
biéu dién mirc dd tin cay cua doi tirgng nay
vao dbi tirong kia trong ba dbi tirgng. Ta co
thé cho quan hé m& R bang ma trin M(R) nhu
sdu.

R P L D
P 1 09 | 03
L 0.9 1 0.1
D 05| 0.1 1

Nhin vao ma trin nay, chiing ta thiy
murc d¢ tin cay gilra nhimg cdp sinh vién nhur
sau:

Sr(P.L)=fr(L,P)=0.9;
fe(L,D)=f(D,L)=0.1;
fe(P.D)=0.3;

Sr(D,P)=0.35;

Jr(P.P)=fr(LL)=fr(D.D) =1,

Néu biéu dién quan hé trén dudi dang
tap con mo ta co: R(U) ={09|(P,L), 0.9| (L,P),
0.1\(L.D), 0.1(D.L), 03|(P.D), 05|(D.P),
1|(P.P), I|(L.L), I|(D.D)

2.2.2. Phép hop thanh cdc quan hé mer

BDinh nghia 3 (Phép hop ithanh:
Composition):

Hop thanh cia quan hé mo hai ngoi R
trén X x Y vo1 ham thuge fr(x, y) va quan hé

p(a,,aj)=px,,.[af,aj)=n1kax{T(px[a:.,ak},y,,{aﬁ,aj))}, ijk =12 .n

Khi 7" = min ta co phép hgp thanh Max-min
Khi 7= x.y ta co hop thanh Max-nhdn
2.2.3. Mt 56 tinh chdt ciia cde quan hé mo

Strén Y x Zvai ham thuge f; (v, z) 1a mét quan
hé mo trén X x Z, ky hiéu la R o § (hodc don
gian la RS) cé ham thude nhir sau:

Y ixz)EXxZ,
Jros(x,z)=supyey {min[fr(x,y)//5(v.2)]} (1)
Vidu 2 : Cho quan h¢ 2 ngdi R trén X x Y va
quan hé S trén Y x Z c6 cdc ma tran quan hé
md twong img la M(R) va M(S) nhu sau:

1 0.2 0.8]
MR)=102 1 0.5}
08 05 1.
0.2 1 04
M@S)=[0 06 0.3
[0 1 0.3

Quan hé md hop thanh RoS tinh theo
(1) 1a:

02 1 04
M(RoS)=102 0.6 0.3
02 1 04

Nhiéu khi ngudi ta can xac dinh quan
hé hgp thanh cua R vdi chinh no, tire 1a tinh
RoR.

Phép hop thanh témg quat la pheép hgp
thanh trong d6 Sup va min duoc tong quat
béng T-cornom va T-norm.

BDinh nghia 4 (Phép hop thanh Max -
T-norm). Cho X vaY lacac quan hé mo
trong A% Ava T la mot T-norm. Phép hop
thanh X °Y cia hai quan hé nay véi T-norm
twomg timg 14 quan hé mo trén A*x A i
ham thanh vién:

)

Mot quan hé mo hai ngdi R trén U ¢o
tinh chat:
e Phan xa néu: ¥V x €U, fr(x.x)=1

94  Tap chi KH&CN Trudng Pai hoc Hoa Binh - S6 01 - Thang 9.2021



KHOA HQC VA CONG NGHE

e Doi ximg néu: v fxy) elix U,
Jrtx,y)= friv.x)

. Bﬁc cau max-min néu: Vixuz €
U, frix, z) = maxyev{minffrix,y);
Jr 2]}

Ro rang la khi fk(x, y) chi lay giatri 0
hodc 1, thi quan hé hai ngéi R tré thanh quan
hé ¢6 dién va cac tinh chat trén tring véi cac
tinh chat twong g ctia cac quan hé ¢ dién.
2.2.4. Quan hé troi mo va wung dung trong cde
maé hinh ra quyét dinh

Quan hé trdi mo trén Ux/ la quan hé
biéu dién mirc dé tri ciia phan tir nay so voi
phan tir kia.

Héu hét cac mé hinh ra quyét dinh da
tiéu chudn déu da dugc phat trién bang cach
ding cac. Khi xdy dyng hé tro giip quyét
dinh, ngudi ta phai tich hop cac quan hé nhu
viy thanh mét quan hé duy nhat, tir 46 chon
ra mdt (g vién phi hop hodc xép hang cac
{mg vién tir “tot nhat” dén “t6i nhat”.

Trong cac cong trinh [7], [8], [14], cac
tac gia déu thong nhét nhitng ngudi danh gia
can dua ra céc quan h¢ trgi cé tinh chat bic
cau.

Mot s6 dinh nghia d6i véi tinh chét
béc cau la:

(i). Max-min bic céu: (Dubois and Prade
1980 [5]; Zimmermann 1993 [17]):

u(a,c) = min( u(a,b), u(b,c))

(ii). Max—max bic cau (Tanino 1988) [11]:

u(a,¢) > max (u(a,b), u(b,c)).
(iii). Max-min béc ciu chiit (Tanino 1988)
[11]:
p(a,€)20.5; u(b,c) 20.5 = p(a,c) > min( p(a,b), u(b,c))
(iv). Max—max béc cau chat (Tanino 1988)
[11]:
p(a,e)20.5; p(b,e) 20.5 = pla,c) > max | u(a,b), u(b,c))
(v). Bic cau cong (Tanino 1984, 1988)
[10,11]:

wla,e)= pla,by+ (b, c)—0.5

Phén loai va so sanh giira cc tinh chat
béc cau nay dugc trinh bay trong [7]. Tinh
chét bic cau cong manh hon tinh chat bic cau
Max-max chit, tinh chat bic cau Max-max
chit lai manh hon tinh chét bic cau Max-min
chit nhung yéu hon tinh chit bic cau Max-
max. Tinh chat Max-max manh hon tinh chat
béc cau Max-min, tinh chat bic ciu Max-min
lai manh hon tinh chat bac cau Max-min chit.
Cac phuong phap xdy dyng quan hé tréi tir dir
ligu so sanh trdi hon dugec mo ta trong [13],
[7]. Tinh chit bic cau yéu nhat (dé dat dugc
nhat) trong céc tinh chat bic cau la bic cau
Max-A, duoc dinh nghia nhu sau:

pila,c) = max (0, p(a,b) + u(b,c)-1) 3)
2.2.5. Thudt todn tich hop cdc tiéu chi daé
chon ra tmg vién tot nhdt
Bai todn:

Gia sir ¢6 n img vién tham gia dy
tuyén. MGi (mg vién dugc xem xét theo m
tiéu chi, vi du m = 2 va cac tiéu chi do la X,
Y.

Theo tiéu chi X, ta c6 quan hé trdi mor:

a, i, w4,
a, |a, @, .. @,

¥ a, @, @ .. O,
a, |a, a, .. o

Theo tiéu chi Y, ta c6 quan hé trji
mo:
a a, .. 4a,
a | B B - A
Ty yi ﬁ,_. Sy,

ad Jﬂul ﬁul e Jﬂlm
Céc tiéu chi nay lai c6 d¢ quan trong
khac nhau. Tiéu chi thir 1 c6 d¢ quan trong la

wi i =1,2,...,mva

(viduw; = 0.6; wz = 0.4).
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Hay sip xép céc (mg vién tir tot nhat
dén i nhat.

Thuit todn gdm cic buée sau [12]:

Buwdc 1: Tinh cac quan hé madn
Z'=XoYyy Z'=YoX

Buwde 2: Tinh quan hé tich hop R cua
Z' Z° W theo cong thirc

) 05 if a=a,
W= fl'('.""(m-",z;i },T[w?,zfr.}) if a,#a,
4)

Trong do, § 1a m¢t 1-conorm, 1'la
mot T-norm.

Buwée 3: Tinh tong theo mdi ¢ot cia
ma tran R

Sau dé, xép hang cac img vién trong
tap ung vién a; (i = I, 2,..., n) theo thir ty
giam dan ctia céc gia tri R;

Buwdre 4: Xép hang tat ca img vién va
mét hodc nhiéu lya chon tét nhét ta tim duoc
{mg vién t6t nhat.

2.3. Tinh huéng nghién citu

Trong ki tuyén dung, ¢6 4 (mg vién
tham gia du tuyén (n = 4). Mdi (mg vién dugc
xem xét theo 2 tiéu chi (m ~ 2 va 2 tiéu chi
d6 1a: Tai (ki hiéu 14 X) va Dirc (ki hiéu 1a Y).

Theo hai tieu chi nay, gilra cac lmg
vién, tir y kién ciia cac chuyén gia, ta ¢6 hai
quan hé trf1 sau:

a, a, a, a,

a [05 055 07 0.95]
a, (045 05 065 09

X=
a, |03 035 05 075
a, [05 01 025 05
HI ﬂz ﬂ'a ”4
a [05 03 02 03]
y_ @ |07 05 04 05
a, (08 06 05 06
a, 107 05 04 05

Cac tiéu chi nay lai c6 d6 quan trong
khéac nhau. Tiéu chi thir 1 ¢6 d¢ quan trong la

D=

1,2,..., mva = (vidyuw; ~ 0.6;
w2 = .4, tire 13, Tai co d6 quan trong la 0.6,
Bire ¢6 d) quan trong la 0.4).

Hay sip xép céc (mg vién tir t6t nht
dén toi nhat.
2.3.1. Cac buwdc xdy dung thudt fodn

Bwoc 1 : Tinh cac quan h¢ mai
Z'=XoYvyaZ'=YeX

Wi, i

Iu[a'l.,uj] = il J{a!,aJ}=nljax[T(yI{a:.,u, },Iur{al,aJ‘,I)] i jk=12,..0
Gia siwr dung phép hop thanh T-
norm va T-conorm max-min
Z= ||2H|| z, = max {n'tin(:rﬂ,,_'_LfJgf )} k=12,...n
4
Ta dugec:
0.7 0.6 05 0.6]
0.7 0.6 05 0.6

z'=
07 05 05 0.5
05 05 04 05].
05 05 05 05]
5 |05 055 07 07

0.5 055 0.7 08
05 055 07 0.7

Bwdc 2: Tinh quan hé tich hop R nhw
sau;
0.5 if a=a,
s(r(w.z).r(w'.2)) if a,#q,

2= xer =), 2 =max{r(xu.n,)

»

rﬁ =

Z'=YoX=|z

. zjzmixx{f'[yﬁ,.x,j}}, k=12..n
=l k) wW=whek) 13 mie d6 troi
cuia tiéu chuan véi quan hé X trén ¥ va Y trén
X twong img, T la T-norm va Sla T-
CORorm.

Tinh theo hop thanh T-norm va T-

conorm xdc suit:
S=x+y—ay T'=xy
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a a a a,
0.488

a, 0.5 0.44 0488
R % 0.536 05 0496 0.5392

a, |0.536 0454 05 0.524

a, | 044 0454 04528 05

Bude 3: Tinh tong tit ca cac yéu td

trong moi dong ctia ma tran R
Sx
R=i  ij=12..n

Ri:05+0488 +044 +0488=1916
R2: 0536 +0.5+0496+ 0488 =2.071
R3:0.536 + 0454 +0.5+0.524=2.014
Ry 044 +0454 +0453 +0.5=1.847

Sau d6 xép hang céc img vién trong
tap img vién a; (i~ 1,2,3,4) theo thir ty giam
dan phi hop véi cdc gia tri cia R
Tacd R:=R:=Ri=Rys == a=as>ar>aq

Budc 4: Xép hang tat ca (g vién va
mot hodc nhidu lya chon tot nhat, ta dugc:

ar>az>ar>aqs vy g vién tot nhat 1a az

2.3.2. Cai dat chwong trinh

Phin mém dwgc cai dat trén moi
triromg NET .Framework 4.5 vdi ngdn ngir lap
trinh Microsoft Visual C#

Griao dién;

- - -

raam

Hinh 1. Giao dign chinh cua chuong trinh
Cdch sir dung:
Ngudi sir dung cin nhdp cdc tiéu chi
danh ga va trong s6 cilia cac tiéu chi. Bam nit
“Nhap dir liéu” dé ma file Excel chira dit liéu

tiéu chi danh gia. Tong trong sb giita cdc tiéu
chi phai bing 1.

Khi két thuc nhép liéu, nguoi dung
bam nut “Xir 1y dir liéu” dé phdn mém tinh
toan va dua ra két qua.

2.3.3. Két qua chay thir nghi¢m

W Ly

e e
i s fa am | =

| ]

o . _

] .

| . CECE T = =

| - I

[ O =

tam - -

Hinh 2. Két qua chay img dung

Chuong trinh dwge sir dung, thir
nghiém trg gitp quyét dinh trong cic cude
tuyén dung can bd tai Trung tim Cong nghé
thong tin va Truyén théng Thai Binh va
Trung tam Tin hge - Ngoai ngir, Truong Pa
hoc Su pham Nghé thuat Trung wong. Cac
thir nghiém ciing khing dinh khi ding phép
hop thanh bao toan tinh truyén img cia quan
hé trdi, hé thdng lam viéc dua ra két qua 6n
dinh hon khi dang phép hop thanh khong bao
toan tinh truyén img.
3. Két ludn

Bai viét trinh bay vé quan hé trdi va
img dung quan hé trdi trong hé trg gitp quyét
dinh tuyén chon cén bd. Quan hé trdi duge
ding phai c6 tinh truyén img va phép hop
thanh cac quan hé trgi phai bao toan dugc tinh
truyén tmg d6. Phuong phép di duoc thir
nghiém nhiéu do di 1ap trinh dé may tinh tinh
toan thay cho ngudi. Nhé lap trinh, s6 tiéu chi
c6 thé duoc ndi ra dé hé thong du tot theo cac
yéu cau m}rén chon cu thé.
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