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Abstract

For interval-valued intuitionistic fuzzy multiple-attribute decision making problems whose
attribute weights is completely unknown, using TOPSIS decision-making method, the attribute
weight is determined by the phase degree between attribute values. Using the Euclidean distance
between interval fuzzy numbers, the proximity degree formula of interval-valued intuitionistic
fuzzy number is given. According to the size of the degree of solution for ranking, the effectiveness
of this method is shown by examples.
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BEE SRR eI, FEMRZ B SR, BB A D AN REAS I I Ht R AN 5 TSRS
B, TREH 7 XEE B, & nl MI BRI RIEANHE M RRE S, 4G TOPSIS HEkffik
IR, (AR AL BRI E R B R A H.
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B, HH matlab SRAETS BIOLAERY, 153 7 AR HE IR RS TSR (8 1F] FH Sk AR A ot 11 50 8 12k 1)
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— T R R AR X T B e R, TR R R o 2RISR 11 PR BRI ) R SR T VA DR B RS 1
RS TT, PR 1 88 22 e KA S A4S 3 1 B VA o TR ISR S5 [ 120 JB A AL SR AR L0 R R ) 4k
Fir) R, 25 T 0T IX 1A) B B SR B R B S At R 77 v, R T R ML . FEAR A S 1318
ERRBM I, M TR RIEE AN, EX BB RN R, A EBERE. B1E
S 141 B Z i KAL) 71 R i e A

o DX 6] B D AR 22 i P e S (D I 1) Ao A3 7K [ 15 )7 IXC 1) B i AR 22 T P e 55 A5 93 bR ESORTOR 1
PR, 453 T IXTE) B ROR R EE BRI . AR 165 T MioHr 0 X TR B O 52 SO, IR R IE
PRARSAR, THE AR JT A EEAR MR IR IR SR R B ARYEAH K R AT HE - BOGI[ 11 is R
BT 7 AT HE T o TEARHAL 13 TR 55 6 B AE XA B8 FE AT 1) B AR DD 5 1) 1) S gk AT V3 — Ak, B — A1)
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2. &R
2.1. X[EESARH#SE
ESC[17] WX PN EEES, 4 :{<x,uA (x),v, (x)>|xe X} NESERBRIEE, Hod u, (x) My, (x) 78
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AFR X HHTCR x BT X IBIE 1, 0 X - [0, FHERIEE Y, - X —»[0,1], H#L0< 1, (x)+v,(x)<1
Vxe X o WA, (x) = 1=, (x)—v, (x) %5 X PIITCE x BT X HIRIREE.

RE X2 [1] BEX R AMEEIIRIR, 58 X BN X I ESERRI%E A A: 4 = {(x, 2, (x),7, (%)) xe X} o
B, fi, (x): X >[01], 7, (x): X >[0,1], HX 4 E—VlxeXx , HE0<sup(iz,(x))+sup(,(x))<1.

DK L RS0 S A 3 A = { ([ (), 42 () L[V ()90 () ) v e B 2, (o) = [, (), ]
XHEE x BT AMRBE, Kbz (x)=1-4, (x) v, (x), 74 (x)=1-p (x) =V (x)

E317] B =([anb ] [ed ). B = ([anb, ] [essds ]) P B IRV L SEBEHL, DUAIAT.2 70 RO K E.E

d(a,f)= Jl[(a] —a,) +(b-b.) (e —e,) +(d,~d,) | (1)
EXA18] i =([an.b ].[e.d)]). @, =([a,.D,].[c.d, ) FAME R IX W ELSEABORIEL, )
) @ +a,=([a,+a,-aa,.b +b,~bb,].[cc,.d\d,]) ;
2) -, =([aa,.bb,].[c, +¢, —cc,.d, +d, —dd,]);

3 g =([1-(1-a) 1-(1-5)" | [e!d/ ]} 2> 0
4) dﬁ:([af,bf],[l—(l—cl)‘,1—(1—d1)*}),/1>0c

FEX 5[19]

ﬁA:{<x,[yi(x),yj(x)J,[v; (x), (x)}>|xeX}, B= {< [/13 ,uB] |:VB VB:|>|)CEX}, M d(A4,B)
S X A WA EE 4 A1 B IR Hamming 2725

a(48) = 50 [l () () s () )|
2.2. TREBMNE

X ] SR % R e R R = ([ - [viov ) o HTRIE G, e, J7 Y, RSE TR Y, T
FOBE BTN D, (w) [14], 5E LA

+, (xj)—vfg (xj) % (xj)—vg (x/)H 2)

+

Dy(w):gd(Ry,Rkj):%g wy o = s+ s = | ) =i |+ =i ]

(i,k:1’2’.--,m;j:1’2’...’n)

3

4

“)
wy = i+ Vs v, | (k=12 m =12,

S
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u u
vkj|+ vy — Vi

:_ZZ |:|fu/ 'u1v|
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st 3w =L, 20(=12,.n)
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W = : ®)
J},_[; (-l sl o)
Xt w1, 18
3|t = |+t — i ot =i s =
w = o
555 -l
3. TOPSIS ZRMEX[RIE

Hwang i F-7E 1981 SE45 Y 7 36 T HAR 5 1) TOPSIS 75155 o 3 Flt 75355 10 A 00 S0 8 2 42 R VAR A8 R LI
FEAE, RETTH S T REIE, FEEMROES, WmMRES 7 ZRE, GOREMKNIETE, 5EH%E
W3 FE X 7 R IEATHET -

3.1. REEREMENIEBERMSIRERNTE
DX 1] L o AR 1 AR 7 22 R 47 BEAR 7 9220143 5l A -
A= (o onar ) Hobar = ([t L)
O CRURRC A B (T
THEFA X E T XA B IE, AR o Fa;
! = max p;
J
w4 =max
a = ! (10)

v = minv!
i G

v =minv!
i G
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3.2. XEHEMBFIE. REEENERAR
e X 3, R MXEEEEM e 5a',a IR 735

T L B e R U a 12
i=1

4

a =d<oz-,o?‘)=\/52(%—#:’)“(#;—u:“)2+(vé»—vf V) a3

3.3. WikE

FEX 6 21] Ha=([a,b].[c.d]) ER XA EGEERIEL W @ AT X ] LSRR 4 2
([,u Y J[,” “’J) AR AT B2 A

(14)

4. BIRERIBEIE SRR %
4.1. [G)REHER

WY ={Y.Y,, .Y, ) NXIA BB 2 R ISk T RE, G=(G,,G,, .G, } MITNEA T R R
%y JBEEG, (j=12n) FIINEREN 0 = (0, 0,,,0,)" » HEERERERL. T
Ry = (Lot L[0ov P =125 j =1,2,,m) WITRY, €Y KTIRE G, € G RUSPHMIL, R, A I EL3E
BRI, [ gy pay |0 [ vy vy | PRIBORTT R Y, e Y R IBYE G, e G IR LIRTE G, € G R W)
ﬁ@g=«p¢%]pﬂqﬂwﬁﬁ%%ﬁ%%ﬁ@mgmaﬁﬁmﬁ@o?@%mgmaﬁﬁwzﬁ
P PR K] TOPSIS PR35
4.2. RSB,

Step 1 J& PEALEE 1) (1 30 (9) KTt 5

Step 2 F LU YA FE. LA B 8 A

7= (i=1,2,,m; j=1,2,--,n) (15)

MR A 3L 4 P 3) 2045 BN IX i) B 50 BRI PP R o

Step 3 #ERX(10). (ADIHHIE., AHEETE.

Step 4 #HR12)s (I G (1=12,m) 5 o' ,o” Z WM CHEEE, #Fd =d(@.a" )
d =d(a.a),

Step 5 HEA(14)R HABM WL BE ¢, (i = 1,2,+,m) » H4E ¢, I RAHEATHER
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5. KBS AR

SR M 4 NS b TR, RN AL, A2 A3, Ad. HAFITH
W F 4 AHTRIEAT R CLISARI, C2 SR, C3 B, C4 BRI . Hav /A mat

TR RAE A VORI T B TR A T X BB A X, SR APk 3 Bk 1.

Table 1. Decision matrix

= 1. RIRIEREF

C1 C2 C3 C4
Al ([0.42, 0.48], [0,4, 0.5]) (10.6, 0.7], [0.05, 0.25]) ([0.4, 0.5], [0.2, 0.5]) ([0.55, 0.75], [0.15, 0.25])
A2 ([0,4, 0.5], [0,4, 0.5]) ([0.5, 0.8], [0.1, 0.2]) ([0.3, 0.6, [0.3, 0.4]) (10.6, 0.71, [0.1, 0.3])
A3 ([0.3, 0.5], [0.4, 0.5]) ([0.1, 0.3], [0.2, 0.4]) ([0.7, 0.8], [0.1, 0.2]) (10.5, 0.71, [0.1, 0.2])
Ad ([0.2, 0.4], [0,4, 0.5]) (0.6, 0.7], [0.2, 0.3]) (0.5, 0.61, [0.2, 0.3]) ([0.7, 0.8], [0.1, 0.2])
Step 1 i ()it 5@ PEALE

=0.102, @, =0.402,
Step 2 R4 20(15) 15 BB X 7] B 5BV a2 2.

®,=0355, @, =0.140.

Table 2. Weighted decision matrix

= 2. IBURKREERE

C1 C2 C3 C4

Al ([0.054,0.065], [0.911,0.932])

([0.308, 0.384], [0.300, 0.573])

([0.166, 0.218], [0.565, 0.782])

([0.106, 0.176], [0.767, 0.824])

A2 ([0.051,0.068], [0.911,0.932])  ([0.243,0.4761,[0.396,0.524])  ([0.119,0.278],[0.652,0.722])  ([0.120, 0.1551, [0.724, 0.845])
A3 ([0.036,0.068],[0.911,0932])  ([0.041,0.134],[0.524,0.692])  ([0.348,0.435], [0.442,0.565])  ([0.092, 0.155], [0.724, 0.798])
A4 ([0.023,0.051],[0.911,0.932])  ([0.308,0.384], [0.524,0.616])  ([0.218,0.278],[0.565,0.652])  ([0.155,0.202], [0.724, 0.798])

Step 3 *E%Eﬁ(m)\ (IDfFIE. TR
{([o 054,0.065],[0.911,0. 932]}, 0.308,0.384],[0.300,0.573]

( )
([0.348,0.435],[0.442,0.565]),([0.155,0.202],[0.724,0.798])}
(

4 ={{([0.023,0.051],[0.911,0.932]),([0.041,0.134],[0.524,0.692]),
([0.119,0.278],[0.625,0.722]),([0.106,0.176],[0.767,0.824])}
Step 4 K% Al. A2. A3. A4 5IE. SiEAEMNIMEER, W& 3.

Table 3. Each scheme has a large distance from the positive and negative ideal point

=3 BARIEAEESNES

d d
Al 0.146 0.232
A2 0.198 0.227
A3 0.226 0.205
Ad 0.171 0.205
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StepS RTE Al. A2. A3, A4 5HMS A" 4 WMINEE, W& 4, dAT7HE4.

Table 4. The degree of relative closeness between each scheme and the ideal point

F 4. BHRSEE S ENMILE

H4
C1 0.614 1
c2 0.534 3
c3 0.476 4
c4 0.545 2

ME@A P LIEE] C1 > C4>C2>C3, BT KRR T &k 7 R R REE RS, a4 0%

LT RIHT A A1 > Ad> A2 > A3, Frbl Al REFHTE.
6. &it
RS P EE 5 A AR R X [R) BB AR 22 B 1 o 1), R ZE e K R SR AR A SR AL, AR

JEWk 2R TOPSIS J7ik, v 5 & J7 585 IR B AR U A7 R AR s 2 I P 0, i AR AR X I 30 2 AT B AR
BT IR T AZTTVA R A R .

E&WE
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