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ABSTRACT

Scientific involvement in complex decision-making systems, characterized by multicriteria phenomena
and fuzziness inherent in the structure of information, requires suitable methods. Especially, when power-
ful dependent criteria are introduced and their weighted value structure is ignorant, the systems are be-
come more complex,

This paper presents a fuzzy dependence relation model and fuzzy measure model for this kind of
multicriteria decision-making. The model we propose is based on fuzzy relation and fuzzy measure in fuzzy
systems theory.

For the application of the model, a numerical example is quoted.
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A B={by, by, by, ..., b} & bS] AR, A=lay, a, ..., an} & B7P1ES APoletn T, 2} thekd
B 2tzhe) gl ofal e g AxB—»(—oc oo)i ehhae

A= A Bl doiM 7PEFe %S Efste Aolth

%, n7hel H7E71E fAelA Zhzbe] wijk by, by, ..., bso] B7FAIZHg( by, 1), g(bs, a1), ..., glbs, a1)), ...,
(g(by, an), glby, an), ..., glbs, an)) 2 (F 1) 3 2ol Foix lgufol Y3t Boll o} 7H3 $o oiog Hua)
E Aolth

t o), ztzte] gAEAvIEd e $REE Ve e 7HE3A 7 Fol4 Aok

7VEA Wy, W, L, Wl ORI O l 3ﬁ§} k.

Y w=1 (1)

wiE JAER AL Bo1E aol Rl d AiA Q] F o0,
wehA, b A Eske tite) WA vt e 2ol Ve

y*={ywm |max ¥ w;g(bn, a;))} (2)
bpeB (=1

(E 1) n7he) 97713l Slo}A diere] H7hA)

o <t 0 71 & 0¥ 7t
a az - an
by gby, a)  glby, az) - g(by, an)
by g(bs, a;)  glby, a2) - g(bs, an)
b g(by, a;)  glbx, ay) - 2(by, an)

B 717129} 712 & ¥ &3 5 (Ratio scale) & 2 &3 Aoz sci[2].

BEApd s A'={ay, az, ..., an} & 71E9 H7W7IEmMN) 9 I, A"={an+1, am+2, ..., an) B 712 7
g3 £2&7Z2(nh—mM) e A, A={a, ay, ..., am, ..., an} & 715 Hr7EH 2ot Brlr)Eo] A
Aol ehsta).
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(2) HX|ZSSHHE 0|8 TIEX| MY
E# (Cartesian product) AX Aol A 28 5=(AH4) &4 dE 13 wAH X £4 BA(] intersection fuzzy de-
pendence relation) 8t i B2 =11 th-&-3 go] vebAT

d:Ax A—[0, 1]
o813 HRAEEBAE AR LF AR B9 7H53)
o7l A d(i, 1) ol e AE A Y ZE HIIE a, a° 3l 2709 HA71E Alolo] &0 Hx, = H
7% ak B4 g%k o= g E 24 Ho slevkE dEhlE Aoz B
HAFEAAE AR oY [d(], i) =1, Va;, g€ A], th&7} o] A3t}

BrNE ae BA7NE a9 FRESoIT,

(===>d(, 1) =1 , WiZW (3)
d(, j) = wj/w; . WiZW

B7E71E ae BIP)E a9 FEF SOl

(===)d(j, i) =0 1A}] , wizw 4
d(, j) =d(@, Dwi/wi, wiz=w;
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B3 F4E AT AE b go] AtEh

w =d(, i) xXw; (6)
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22 HAISSH O[S8 Wty
0F §98 2acletn U o] o) S} A4 o|FolAE REUYY K 207 ol n(|0]E &
B) 4 m:21® [0, 1]0] B o] 2Ag BEE 7RG goletn Fao

m(g) =0, 3. m{A)=1 (7

ACS

g7l A, m(A) > 04 A% A 28 e4etT (focal element) H &
me 712 8E, Bel, P1& 2t Bel& X ¥ P1&3%#t1 @ Bel&% % P125 & g3 o] 7]

Bel(A)=} m(B) (8

BCA

P1(A) =HZ m(B) 9

NA#g

BEAF Acl st FelsE 45424 BEH(V) o] ALEE TR 813}, Bel, P18 247} Bel& %, P1&
Egtx @, ¥ Ve e go] AolHe YAREET FHv) & stARE & Fuv) & e8]

F*v)=P1 (V<v) , —o<v<w® (10)
F.(v)=Bel (V<v) , —o<v<® (11)
olomtE AR 3HA 7| gk EX(V), E. (V)& th-&3} o] P =)

V) ="V dF) (12)
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E*(u(@) =" vdBel((6;:uta, 6) <v))

=Y m(B)Max ulai, ) (14)

8Ce 6eB

0

E.[u(a;) ={ vdP1({6;ufa;, 6) <v})
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BZS m(B) Min u(a, 6;) (15)
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HA7E AL {a), 22y EY = T5E Fr7EY REIFED) 9 HE5E wD)ekn o digh
bigl 1A (y*[g(b)], y*g(b) De 7oz 48 3dae 71A9, (14), (15)4& A st o3 2ol
el zich, oleld Bl due AR R stolF dold # e RE 7HeAS Ry FE
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ol &3 Hrraxtel flow charte (13 2) 9 2o,
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(F 2)9 o] 3719) 43 S Br7iedl 2709 3 F4571E0] F7He 5709 H7171E Ao 37449
ite] Al gAg na @k (29 12 F=E)

H7he 0% E 10740 (102 A 9 ) HrP71Ee] 7tsA e AANEARZAZTE 42 (wy, we, W, Wy, Ws)
=(0.4, 0.35, 0.3, 0.3, 0.25) 2 ¥ LYt 32}

(X 2) 43354 5719 HrpridEel &% ) digke] Hrlx]
o 5 7 721 &

a; az as ay as

by 5.2 5.6 2.6 5.0 2.0

bz 7.1 4.5 1.8 7.0 2.0

bs 3.8 8.0 6.5 3.0 6.0

2} jekel i@ Bohe) A4 B Ae B 2o
Z 1AAAEEBAE 2AS AHe(2Y 3) B 21, ol I 18 zA71Ee) AEAE (X 3)F 2o,

a; az as ay as
a 1 0 0 0.3 0.25
a 1 0 0 0
az 0 0 1 0 0.2
ay 0.4 0 0 1 0.1
as 0.4 0 0.24 0.12 1

(38 3) 12 ARNFSAA o BE

(F 3) 132z} Bri71E8] 7F5A AL

Al A
wiy =0.3 ¥0.4=0.12=wy
wis=0.25%0.4=0.1 = wg
wys =0.2 %0.3=0.06=ws;3
wys = 0.1 %0.3=0.03= wg
Wy = wp=1%0.35=0.35

NN R R e
A e e

2219 A F&BA o 2AMEHE (2" )3 2ok
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W3 W5 w3 Wy Wi Wy w1 W3
Wiq 0 0.25 W15 0 0.3 W3s 0 0 Wis 1 0
(0.12) (0.1) (0.06) (0.03)

4

* Wit 1833 EYHIVEL HFAE g
* Wi = Wis = Wy51°] HEZ 23R F & @A 2R &
Wigs = 0.03.

(28 4) 2xp A& @A 9o A3

ztztel Hrir1Ee) AR (A7) & (& 4o 2o

(E 4) BA712e 742

7y & A Ll o 4
ws  0.03
w4 0.09 Wi~ Wigs
w15 0.07 Wi5— Wi4s
Wa5 0 W5 Wig5
W'3s 0.06 W35
W' 0.21 wi— (wyg+ Wis— Wigs)
W'y 0.35 Wo
w'3 0.24 W3— W35
W'y 0.18 Wy {Wyg + W5 — W1g5)
w's 0.09 w5 — (W15 + Wa5— W35 — Wigs)
Al 1.32

3.1 Mhgkol 28t »ot
ol A AE EY T 248 2AYsEY JHEAE FFE @2 (F5)9 2T, o] § mAH HE
AFHE Hr7E AP FES RV2EE) 0l & m(A)olH

(¥ 5) 2t 41712 7k 29 As

A tgtold R

W' 0.21 0.159
W'y 0.35 0.265
w3 0.24 0.182
W'y 0.18 0.136
w’s 0.09 0.068
W'l 0.09 0.068
w5 0.07 0.053
W5 0 0
W'ss 0.06 0.046
w5 0.03 0.023

)3 1.32 1
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m(A) = { 0.159 (A={a})
(w(A)) |o0.265 (A={a,})
0.182 (A={as})
0.136 (A={ay})
0.068 (A={as})
0.068 (A={a;, as})
0.053 (A={3,1, 3.5})
0.046 (A=/{as, as})
0.023 (A={ay, ag, as})

o1& 2J(16), (17)°ll &3t 2zt it 2 Yrlatd &3t 2t
Ve g(b1)1=0.159x 5.2+ 0.265 X 5.6 +0.182 X 2.6 + 0.136 X 5+0.068 X 2+ 0.068 X 5-+0.053 X 2+ 0.046 X 2
+0.023x2=4.184

v*[g(b1)]=0.159 X 5.2+ 0.265 % 5.6 +0.182 X 2.6 +0.136 X 5+ 0.068 X 2+ 0.068 X 5.2 +0.053 X 5.2
+0.046 X 2.6 +0.023 X 5.2 = 4.468

valg(bz)]=4.448
y*[g(bs) 1=4.849
v.Lg(bs)]=5.474

y*[g(b3) ]=5.737

3.2 X2 ol 2|8t WILo]
EY £e 3459 4 aAH 8 /M E Y @ g viEsd o 2o

w2 =w;=0.35

W= Wus/3 + (Wig— Wigs) /2 + (W15 — Wigs) /2 + {wy — (Wi — Wigs) — (Wis— Wigs) —wiss} =0.3

w3 = was/2 + (W3—was) =0.27

Wi =wWis5/3 + (Wis—Wiss) /2 + (W= Wiss) /2 + { Wy — (Wis— Wiss) — (W14 — Wiss) —Wies} =0.235
Ws™=W1s/3 + (Was—Wia5) /2 + (W15 — Wiss) /2 + Ws/2 +{ W5 — (W5 — Wigs) — (Wi — Wigs) — W3s — wies} = 0.165

ol A& Atsstd ta 2 B

w - wo +ws +w +ws"=1.32
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(wn*, wo*, ws*, wy*, ws*) = (0.227, 0.265, 0.205, 0.178, 0.125)

FHBAE =Ust AME 7HEARAM Foi3 dtS HrbsA(H 238 2) g3 2o, b9 igke] A=
gt

(Vo1, Vo2, ys) = (4.337, 4.669, 5.599)

y* = yp3=5.599

33 Yotdne| vlm

Aol & 2z FrtriEel 715X = Pl, Bel g2 2 Yelus (w*(Pl), w.(Bel)) A2wiol e A%
ae] Wil o)k 7FZ X (w) o} vlm e Fo] (F 5)0lt},

(E5) Br71§e 745 vl
3 7 7
a; ay a3 a4 as
w*(P1) | 0.303 0.265 0.228 0.227 0.190
w.(Bel)| 0.159 0.265 0.182 0.136 0.068
w* 0.227  0.265 0,205 0.178 0.125

o

(B 5) X 2o FAF gte] wiEol o 712 & Pl, Belad] Fol &S & 47 Arh
EF FolA o 2 ik i Wriddte g3 21 olg a3 e veie (29 5) 9 2k

AIE o) Br143:
(Yo1, Yoz, yoa) = ([4.184, 4.468], [4.448, 4.849], [5.474, 5.737])

A2w o] Hr1 Ay
(Yb1, Voo, Yea) = (4.337, 4.669, 5.599)

e (=-2-m>
W N
L 1 1 L }
40 45 5.0 55 6.0

Cemmmm> 0 AT ) B
s A2 W)

(3" 5) H7td e v
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