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FH X T ELHEAORAEE T3 10068 Je P BB AR ST A SR AR I 22 Ji 1k e 3R

BRGHE, B ML B B oA B BIR

LR TP SRS TR B sk, b 2R 58 066004)

T AL S B DX (8] B 50 BT 7 InA LAl (group interval-valued intuitionistic fuzzy ordered weighted geo-
metric, GIVIFOWG)% 1 FIHE X 8] B 3 B A 17 I A~ (group interval-valued intuitionistic fuzzy ordered weighted
averaging, GIVIFOWA)S. 1. F| HIGIVIFOWGH. 1 B GIVIFOWA S5 1~ S8 S 48 (1 e 55 70 B LA SR A7 2846 Jm Mk b1 25
£ DX IR 5 AFOR) v 55 B (collective interval-valued intuitionistic fuzzy decision-matrix, CIVIFDM). 42X J& & X T —4~
2 FEML T4 FE 1 DX 1] T 5L A58 47 (interval-valued intuitionistic fuzzy entropy, IVIFE); il i 65 /AN @ ML T & 15 B
K oK i I R BCEE. g ST, 48 H 2 T O] RE R I 42 U B AR R 1Y) X [R] HF ) i (interval technique for order preference by
similarity to an ideal solution, ITOPSIS) X [E] 1543 i £i%. ZEITOPSISYE A, AKHH X [R] FE B8 /A =75 ik 77 R BEAR
5 IR JaB M A DX ) 2 2, 317 SR FHITOPSISHE WX % J7 S EAT FI s 7 X ) 4373 i Bk b, £5 L CIVIFDM U 45Ty
SRS LA BRI, AR5 I X [ 45 50 HE DT 88 J7 ZE AT HE . SE3045 SLSGIE T HR 3K 7 125 1R A1 2801 T AT 2

KEER: X A BRI A, X 0] B DA A5, TOPSIS; 34 R 2 @ M RE vk, sh& % Jm btk

HE5SES: TPIS SCERFRIRED: A

Interval-valued intuitionistic fuzzy set method for
group multi-attribute decision-making with unknown attribute weights

CHEN Zhi-wang, CHEN Linf, YANG Qi, BAI Xin, ZHAO Fang-liang

(Key Lab of Industrial Computer Control Engineering of Hebei Province, Yanshan University, Qinhuangdao Hebei 066004, China)

Abstract: We introduce the group interval-valued intuitionistic fuzzy ordered weighted geometric (GIVIFOWG) oper-
ator and the group interval-valued intuitionistic fuzzy ordered weighted averaging (GIVIFOWA) operator. All the decision
matrices of group are integrated into a collective interval-valued intuitionistic fuzzy decision matrix (CIVIFDM) by GIV-
IFOWG or GIVIFOWA operator. Next, the interval-valued intuitionistic fuzzy entropy (IVIFE) with hesitancy degree is
defined and used to calculate attribute weights according to the information of every attribute. Finally, the interval technique
for order preference by similarity to an ideal solution (ITOPSIS) method and the interval score function method both based
on possibility degree are presented. In the ITOPSIS method, the attribute weighted interval distance between every alterna-
tive and the ideal-positive alternative is calculated by the interval distance formula; then, the ITOPSIS criterion is applied
to determine the ranking order of all the alternatives. In the method of interval score function, the score values and accuracy
values of all the alternatives in CIVIFDM are calculated, and the ranking order of all the alternatives is determined through
the interval score criterion. The simulation shows the validity and feasibility of the proposed decision-making method.

Key words: interval-valued intuitionistic fuzzy set; interval-valued intuitionistic fuzzy entropy; TOPSIS; score function;
multi-attribute group decision-making; dynamic multi-attribute decision-making

1 5]E (Introduction) SR TCTENS 22 SRS R SRA THER 4100 0 A A
N ELSEROMISE B4Rt Dok, — el TR O PIRHEZ N RS 5 M 2wt gk
) (RS 2R SRAR AT S P B . SR X I s PR A AT TADRE, Je P AT SR, PIAR SO
BOMSEIE PGSR AR SO By e FROVRRE RO P, DX SR A i
D T4, B T ESEATBIAEAR FANHE £ R ). AEREZ IR PSRRI RY ST IR TR 1
(ESERR RS, B PO IR R s e, REP
VFZ PR R B 0 FEAN RN B ) R SR A L, 3K SR 22 Jm Ak SR I (RS 1, X AP
KRR N B 2 RIS, RN AR —g SN TR IR B RS, i ie 11X
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LeBT A 2 R VERE PSR L K B 2 g o sk P K
R Wang b Xu 5§ tH (W57 HEAT T 2565 0 A, i3t
TR H T T 52 PR A LAy 550 F X ) o AR 4
B SIN, FE SR ARSI RS 0] J A
RN 22 J8 PE PSR o) i, Szimidt 55U OVR] B 3 AR
SR URTARRE, PR T L SERORR & 5 BRAEI R
e ARG IR 25 FEAU TR R AT 2 LS, Bl e AR A AN
[RI B BN ] EL BRI 2500 T

B0 HE 22 J8 PR S HE Y )L H AT A TOPSIS
(technique for order preference by similarity to an ideal
solution)V& FI73 73 b6 KLY A LAY J7 3% 1) Laif5 P
ti % T TOPSIS 3% 3K fif 2 J& 1 v 55 v el (1) A8 %
Jahanshahloo%57E SCHR [16]7 44 i T TOPSISZJ K I
O P SR A e A DX o) 50D 22 e SR il AL ot
SUAVF 2 238 MRS H 20t R TOPSIS D 7181 (5
FIRTOPSISVE A B 24 X 1] T SEASORN S 4 A Rl af
SEHORATHEY; 2) Chen I Tand it 13615373 s 1)
HeJP 777509, Hong FIChoi PO H T RS A R 2011 2 X,
5635 1 ICHR 19179 7970 B 2cH 7 38 LinfWang
SEAHARERLE LRG3 R 52122 ER A H] iR ek
FeAT o I S LS AT G I 4R 25 B rT 4N, A
A4 BRI AT TR B Sy BR A, A SCRE LI 94 2
s 1) 8 S R HHA) S B A DX T e A A iy
H, An] et R A R 2 SR T A BB 1R 1 HE
S50, 2) 115E XAF9) BR BN AT 2% LIRS YR e &
AR UL A Ah7 2 AR D T B RTRIARHE R
ST SR PSR TT TR TE, K2 HOCRD>7- 10220
TR DX ) B 2 AL, TR I g J X TR £ AN [l R
FERIZE K. BT, AR SCAE DX JR) B0 AR A BE 1 0 2
il b, B 1A D) EL BRI SR ST, X T B A
WIRE, Jran th T PR B T U T P
PSRITEIIA BN EANIE Y .
2 FEAEFE i (Fundamental theory)
2.1 [X [8] H % B8 4 (Interval intuitionistic fuzzy

sets)

EX 1P WX h A4, D0, 1R (1]
(0, 1] BT I AR A, XAEA FIIX ) B SR
RN N

A={(z,p5(2),75(@))lx € X}, (D)

Horpr:

WA AF 0 < pli(2) + 05 (x) <1, Vo e X, o
Mg(m)fﬂﬂ%(x)ﬁ\%U?%%XEPfD%%E?AE‘Ji}EfE:EI‘J
BRI v () MV () 3 AR R X TR R T ALY

S35 A (M o S PR Nl N PR S )
A={(z, [ (), £ (2)], [V (2), vi(2)]) | € X}.
3)
SA(2) = W) — Hi(2), Av(a) = V() -
vi(@),p € [0, 1], KO WER K
A= {(a, 15 (x) + pAp (), vi(z) +
pAv,(x))|lr € X}, “4)
W[ X R T70 2% A E B s I R b
mi(z)=1- Ng(az) — V%(x) —
p(Apg(z) + Avy(z)). 5)
2.2 [X [8] # 1) A1 5% 35 5. (The related operations of
interval numbers)

ENX 2 WA

a=[a" a"], aC:T, a=—0,
MFRac, a5 5 A X a5 ar . 242,

Wa = [ab, a®)H1b = [pY, BRI ABEIXHEL, 0 < o
< al, 0 < pb < bR, M [X 8] H 132 5535 ) 2 L S
BR[23]. A A T R Bk g X a8 S A o6 &R, B
TP X TR AT BEAFAE B ORI BB 24, 472 H X TR) £
IR (O

a“+a® | a®—a"

(0, pR<al,
R _ . L\2
(b a) ’ bl < al <pR <aR,
Sarp”
c__ 4L
- b a ? CLL<bL<bR<aR,
Pla<b) ={ 2a’
= (aR_bL)Z
1_7’aL<bL<aR<bR7
8arp”
bt —a’ L., L_ . R—R
< <bT,
2y b"<a~<a™<h
1, a® <",
(6)

SCHR [241H 7E 18k 2 2K(6) PT HEBETE BN ¥ 4 -
FIHERE 0SB BL T P IX [AIEE A AHAE, IX M i r
7E & Pl Ba =[0.1,0.4],b = [0.2,0.3], Wl P(a <
b) = 0.5, {Ha # b. Kt FRMEFEIEWTR: #P(a <
b) = 0.5, Ma® = b Ha® —b" = p& —aR,

3 HZ m MUK iR B R R SR 7 :(Group
multi-attribute decision-making problem and
decision method)

FERE 2 J P PR S i) L, 4% Je 1 R 6 6 ok
SR, PRLIHAS SO ORI P AR R IR 22 g 1P o
).

3.1  FAdid (Mathematical description)

WD = {Dry,Dra, -+, Dy, } A0S e 5K #H (3
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NN Z BV, WD, A BN B 450 2 @ AT
YL, W Dy Ry 550 L 50 RS M7, Horp & RS
E‘J BEEX = {1, Adras o, Arn ) 1 W 2 A 20,
Z)\Tz—l(Z—:lQ );Z:{ZhZQv"'?Zm}
jilﬁ %, C ={ci,co, -+, cp PN BHEE(E MERE
KA, Dy KT EEZAEJEMHEC LSRN

511 512 : flk
b — &fg;x = -
577;11 5 : mk
Horpe & = {[afy, afi™], b} ", b5 "] Hi = 1,2, -
n;j=12-- m;l=12--- k)m%ﬂl\é&ﬂi%

X TTE Z; @ E@BI‘@E%*%*@%E(EXI).
3.2 BFX (A B BOMIEE B - (Group interval-va-
lued intuitionistic fuzzy aggregated operator)
FH SCHR [8 1T %0 “ 52 PR T E A 52 DR R ™
F6 BT K A t-norms Y RFIR 51, DRI Wang 5584 5%
PRI B4 Fe 380 DX ) e A L, il 11X [
WASTRIIERAZ FIRIUTE WL 2278 SR [8-9]. AR SCAEIX 1]
B BENEONE AL T 5e SCTHED R E SO A7 n
B UART SRR DX 1) EL AR A7 e I 28537,
PSR AL A I Bl 5 5 1) DX T B e B 4.
EX3 By ={[a},a}], [b%bR}}( =1,2,
L ) AR GANIRSREE () DX 1) LA 4, A7
GIVIFOWG, (0,0, ) =

Grplry X Qiglyy X oo X Gyl (®)
Hrr: w=(wy, wy, -+ ,w, ) JEHEHGCIVIFOWG
FH OC T 1) A7 & 1n) S(FR 20 AL 1n) &), w; € [0, 1],
Sw; = 1. éza(j)z%T'HﬁjJﬂ*XE‘JEl‘mﬁﬁﬁ*ﬁﬂﬁ&i(i =
Jj=1
1,2, ) ARIER, S 6, = af 7, A
= ()\Tl, >\T2>' . ,/\Tn) FE B PR o AL 0] 1,
i € 10,1], Z/\Tz =1, n & P iy K1~ W) FR eR 4L
GIVIFOWGjJ DS 7] EL D BORIAA e il LAl 31

EX 4 Ba;={lag,af], by, 6130 = 1,2,
1) A 58 5 S (X I BB RIS, TIREIX 1)
BRI IO P S PR T

GIVIFOWA , , (ry, va, -+, vy) =
Qo+ Gyl + o+, 9)
Horftw = (wy,wy, -+ ,w, )" &5 K B GIVIFOWA

B A G B 1 OB B, w0 € [0, 1)
zw._1%mmhmﬁmzma OB (i =

J=

1,2, )i K e &, Lha, =af M A=
()\T1, AT2, " 3 ATn )T%% e 3R o 1AL T )

Ari € [0,1], Z i = 1, ni VAR

-&&U(j) = {[ 0(])7 O'(J)] [bg(j)’ a(j) ]} )‘U%%E
(A2 ST R]RE A (8)(9) #ER AN T
GIVIFOWG)\’U,(OQ, (e TR ,Oén) =

CTAL Wi
2 11 (a5;)
Jj=1

{[ n n ’

jl;[l (2-ag) jl;[l (@)

2 T (af ;)"
J=1 ]

[T (2 = agg)> + I (ag)
Jj=1 j=1

IT(1+ bl — I b))
[J_l Jj=1

Jl;ll(l + o (J))wj * jl;[1(1 bI;(J))wJ
};[1(1 + 05— 71;[1(1 AT

- - - I}, 0

R w

ng(l + b)) +]U1(1 = by
GIVIFOWA, ,,(ay, a9, -+, ) =

U (1 +ag)" = U (1 —ag)™
(s

ng(l + ao’(] )® +j1;[1(1 A{'J(J))wj
11:11(1 + ()" _31:[1(1 )"
- - ]
Jl;ll(l + g+ jl;ll (1 —ag,)™
[ —

31;11 (2 a b{;(j))“’f * 11;11 (bf; ))“’J

m " T 1} (11)
1:[ (2 - bE(j))““

3.3 X [8] H W O 48 (Interval-valued intuitionistic
fuzzy entropy)

AR SCAR S SCHR 11110 BB, A Ye i 4 T A 1 S i
e XTSI DX ) L DEASTR A

E X5 WAL E A, B € IVIFS(X )ch
= ph () + pAp,(r), vy = vi(z) + pAv,(z), p
= ph(x) + pApy(r), vy = vi(z) + pAvy(x ) P

C [0,1]. ﬁu%E«wEFEE@%fﬁF TR B S
IVIFS( ) — [0, 1] DX TA) BB AR B 1 X [R) T 45
.
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1) E(A)=0% HAL 24pk (v) =pB(x) =0, v (z)  E(B).
=vi(z) = 18 H Y (v) = pf(z) =1, v (2) =vE(x) R TAERE M € X, s < pug vy = vp
—0; s < vplO4IE R, I E(A) < E(B).
2) B(A) = 14 HACH [ (2), i ()] = [VE(2), A(I3) AT LU H, 20 2 SO 8 T X 1] 1
vi(@)); SEROBIAE 10 SR SRR, T L% R TR
3) B(A) = E(A°); e, DAL 5133 B 1945 T B 75 43 5 WL X 1) T

4) WiRvYr € X, ATEp C[0,1], Hus > v HA
pa = ppMvg <vp jZA%AEMB ve I, B pyg <
ppMlvg = vg, ME(A ) E(B)

Eﬁt%ﬁﬂiﬁz)‘(lzI‘Eﬂﬁﬁﬁ*ﬁ%ﬁﬁ@&l‘ﬂﬁﬁﬁ
R E(A) W R

E(A) _ COS( |(MA — VAQ)(l — WA)|7T).
— i — vy, A12) A HEEL Yy
w5 — Vil

7%%). (13)

e el <pg <pl, Mg €O, ] [ #y, C
|~V
2 < it

[0, 1], BHIE[ w2 — v S0, 10 < 5
HANR12)730 < E(A) < 1, B AIVIFS(X)
~[0,1].

) BRE(A) =0, HR(13), (12 —1v2) = £1.
Wp? = 1,v% = 08ip? =0, v% = 1. #p? =1,
vi = 0Wlph () +pAp(z) =1, vi(z) + pAv,(z
= 0, WP C [0, 1], A THERE p AT ()=t} () =
Lvk(z) = vi(z) = 0. MBI HER, 2% =0, 5 =
UM, fply (o ) pi(x) =0,v5(z) = vi(z) =1,

LA 2 : ,ug(x):ul}(:v)zl, vi(z)=vi(z)=0
Bk () =p'(2) =0, v (2) =vi(v) = LR VL. Z5 45
REMKA3)HE(A) = 0.

2) BE(A) =1, thX(13)m 1%

(@) + pApy(x) = £(v5(2) + pAv,(2)),

Xy ps () +pAp () €[0,1], v (2) +pAv ()
C [0, 1p (z) +pAp 4 () = v (z) +pAv, (2). X
TAE Bl A7 1y () = v (), pAp 4 () =pAv 4 (2),
PR IT DUt 4 (), 4™ ()] = [V (), v ()],

(i (x), 1 (2)] = Vi (@), V5 ()], Wiz = v,
HRAKXA3)HREA) = 1.

(12)
E’ﬂﬂ:ﬂ'A =1

E(A) = cos(

3) HISCHR (815 HEIE(A) = E(A°).
4) HEE(A) < E(B), W

2 _ .2 2 _ .2
WW@/Mﬂ@MW%%M%

tHy = cos 7E X [0, g]b%mw:r@zm&, A it
W % V3] = el — VRl B > ppg v <vg
pp = vpilfRu? > p3 > vi > v, BRI -3 >

|p% — VA RO, I TR e € XHHE(A) <

S i e
3.4 X [a) % B A R & ITOPSIS :(Interval dis-
tance formula and ITOPSIS method)

IRAT R 125 0 AR AR 2 P X 1) 5P 120 2 A il
— M B R SCER 25100 %0, FH— N SERCR AR AN
DX [A) 2 ) PR B, AR o) 2 R I S, Bl &)™

SEMHE 45 5. DA SR F DX TR) R s 4R A DX A5
[ 25 A ITOPSIS .

B ) L X ) Ba, = [ak, af], b; = [, b5,
HiE 2 ha; = [a$ — af, aS + af], by = [bS — b,
bs + b7, EIJTQEEJL%DM&E’JEE%%%%%JD]» =
[D; mins Djmax)s WHARPMF:

Djmin:
la§ — bS] — af — b}, |a§ — b§| —af — b} >0,
0, la§ — b5 —af — b <0,
-Djmax = \a; — b§| + CL; + b;

(14)

Wa;5b;(j=1,2,- -, d) X [0 AL B D(a,b) =
[DEL min D& max]ﬂ%%j‘j

[ d d
Damin: ZD]mma amax — ZlD2
J=

J max*
(15)
M5 T ELE tH, DA #4752 — AN X R4,
WG AT DAL A T 2 7R R ] R R EE B 4.
AEIEPRAN DX TH) B AR 5
A= {(JJ,/]A(.T),?A(J}))’.T € X}7
B ={(z,pp(x),vg(x))|lx € X}.

FIH R0 WA S B s g B, Ak s 8 B ok
BEE3ANERE ERIXAIEEE D, = [Dyminy Dymax)s
D - [Dumm,Dumax] D - [Dwmlna wma] lﬁﬁ’ﬁ
FIHARASEFRIAS BRX IR D(A, B) =
[DAmm"DAmax] For:
{fm1¢mm+mm Do 6
D jmax = vV D} max + D2 vnax + D2 -

HH 2 (16) 0T D3 T IRAS R 2 4 114 T8 Xk X TR) 4, 1
X M) EACTFAG A 2 BOIS R EEA I AN A0 KD,
A S 3 T 5 (6) M #ETOPSIS T, #2 HHITOPSISY oK
HROT S KA.
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WX ) L AR BEAR T RN AT ={(x, fia+ (2),
D+ (@)l € X}, 09 I 1] 1 56 BRI 4 A = {(x,
fa(@),v4(2))|lw e X3MB ={(z, ap(x), vp(z))|zr €
X} EEA EAT X IR 23 D (A, AT)
FD(B, A™).

1) #P(D(A,A*) < D(B,A%)) > 0.5, WAk
B, ifEA > B.

2) #P(D(A, AT) < D(B,A")) = 0.5, AR
B, iifEA = B.

3) #P(D(A,AT) < D(B, AY)) < 0.5, WA%
T B, kA < B.

3.5 X )18 2 o8 2 DL K X ) RS A B8 $(Interval
score function and interval accuracy function)

AR SCAESCHR [19-201 A5 1, 2T DX TR) B AR
G AR R L IR =2 R A L)
SR SEVEAT kO 8, FAE SRR LR In— k%
FHE, Mk — oot 13 B A X i) 75 4> B IS (A)
A MK KSR H (A)GR(18)).

(Ba(z) —vi(x))

IS = T, 0) + 7, 0)) 71 (@)
OCEL (17)
PO = a) + 0402

1= &(aa(z) +v4(2)74(2)
0<EL L (18)

¢ = 0, (A7)-(18) A& % [EM L L IX [A]
393 B BORT X [RDRS A B8 28, 240 < & < 1, A7)~
(18) 7% FEAL T4 S 1) DX THIA53- 73 R KSORH DX TR RS R K
3.6 [X[a)15 5 #EM(Interval score criteria)

AR SO DR T LD AR B (14520 bR BRI 1t e K™
JE A X THIHL, T X Ta) BTG VEAG A o O LI A~ 5k
() 24 068 K /N, DR A SR F 2K (6) T 431X TR) 145 23 R
H D TEDRG B R B W] RS, 7RI IR b R T0]
RS (R DX TAJA 2 HEN 4n

BRI I EL B EA = {(x, fi4(2), 4 (2)) |2 €
X}*DB = {(x,ﬁB(x), ﬂé(.ﬁ))‘.ﬁ S X}E/‘J X [A] 15 43
B 5O 500 1S (A) B IS(B). K199 B 40 500
TH(A)FIH(B),

1) #P(IS(A) > IS(B)) > 0.5, WA 5B, id
EA > B.

2) #P(IS(A) > IS(B)) = 0.5,

© #HPUIH(A) > IH(B)) = 0.5, W AR BA
25 JUMEA = B.

@ #P(IH(A)>1H(B))<0.5, MA% TB, id
EA < B.

® #PIH(A)>IH(B))>0.5 MAN B, it
EA > B.

3) #P(IS(A) > IS(B)) < 0.5, MA% TB, id
EA < B.

HR 5 SCHR (241 7h AT e B2 2 A s a] DASNE, ) H
3(6) 73 7l KA X (16)—(18) T4 DX [ 25 [A] F14) k23 6k o
A AN H TR O],

EX 620 X HANABIEFEL = (Dij)nxns W
FIFH AR 2 26 A T HE 7

n n
> pit5 -1
_ i

i = Li=1,2,---,n. (19)

n(n—1)
HISCHIR [26]1 7] 51, 0, OK, TRy Selidy .
4 & TEBUE K &0 ) BF 2 )& T B3R (Group

multi-attribute decision-making with un-
known attribute weights)

4.1  RHJE MK AR (The method of calcula-
ting the unknown attribute weights)
TB1  HGIVIFOWG, ,, 8 GIVIFOWA, ,,
Hr GRA0)-(1 ) T A P Dy (2545 X8
W SEHERE Dy i

511 512 flk
Dy = | 527 (20)
éml §m2 o gmk
T2 FHRA3)THEIX ] AR 2 A o
FEBE D e WIS FEBE B, 1
E11 E12 T Elk
Ema=| . 77 1)
Eml EmQ e Emk
TBI W E B, HEAT 0 — LA B 1
mek’
1?11 1?12 ) l?uc
_ E E,, - E
A e 5
Eml EmQ o Emk
_ E; )
H M L, = J frd PR .
Hrp: E; max{Ell,Egl,...,Eml}(] 1,2, LTI
[=1,2,--- ,k).
$B4 HEMNEY,
_ KC-p4
T ErKC—T' 23)

mo k

R = 3" B, T =3 Bis KCHHAL BRI
t=1 =1

1, WA AR A G AR AT I8 2 Y. 0 AT 5
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JE U _E, bt B S d N A AE A5 2 A,

RZEFRCR, W41 K OB,

4.2 B % &t Yt SRITOPSISYA(ITOPSIS method
for group multi-attribute decision-making)

A HE TR HITOPSISYA Hi Fr 1) R ARIST, 418 H Ak
Tl e E (ITOPSISEE 22 & P R sk HE P15, el
ke

B$E1 FMHGIVIFOWG, , GIVIFOWA, ,,
S (GRA0)-A D) TS R D (1255 X TR L
R PRI D -

S 2 R T,

AB3 e DR E O BLAR DT AT = {1,
1], [0, 0]}, M4 THHA T b 5 Jmth 5 AT X
[R5 D (€51, AT) = [De,, min, De,; max)-

BB 4A R TR E X A

D(ZJ> - [DijirU Dijax]a
k k

DZj min — Z wlijl min; DZj max — E wlD&jl max-
=1 =1

HB]S R 6K D(Z;) 2 e AU

F:P(D).

Pii P2 Pim

P(D) = p.21 p.22 : '. ) pQ.m

Pm1 Pm2" " Pmm
Ao FINKA9K M P(D)X RSP IfF AT

e, e T .

4.3 FFZ B M g K X 815 43 BR $E (Score func-
tion method for group multi-attribute decision-
making)

AR DX T) 453 73 e K, £ L RE T AT ) X T

1350 HENR, PR e an T

B$E1 FHGIVIFOWG, , GIVIFOWA, ,,
HT A0 TS PRSI D I ZRE XA E
WRIR AT D o -

S22 AR IHH R EW,.

SB,3 AMHAA-A8) TS Ty & & R

DX A ELLS (&50) FIX RIS RAAE L H (€51):

IS(&1) = (IS¢ mins IS¢, max],
TH (&) = [TH gy mins THej max]-
7 X A T S ) E e I ES SN IERE T IER
IS(ZJ) = [ISijina ISijax]a
IH(ZJ) = [IHijin; IHijax];

k
ISijin: Z wlISEﬂ min»
=1

k
ISZj max — Z Wlfsgﬂ max
=1
k
IHZj min — Z wlIHgﬂ min s
=1

k
IHZj max — Z WIIHEJ-Z max -+
=1

WS FHNXO)KRHIS(Z)MIH(Z;) 2 HH)
R A OUAE R

1S,, IS, - IS

im
p(s) = | 1 T B
IS, IS, .- IS,
IH,, IH,, --- IH,,
pirmy = | e M
IH. IH., - IH.

FBe  FIF19)KHP(IS)FP(IH)% NI
SISFNSHIFHATHIY, M mft s &.

5 52553 Hr(Experiment and analysis)

SCHR (4180 2 B VER SR ZE M) 25 LRI R Bt
2 FREAT TH #0E YSR, A SAS AA k BE A
Z ={Zy, Zy, Zs, Zy, Zs }, AN VEN JEIEC = {4, o,
cs, ¢}, VEUTBYESN e KU 20 AT« AT #Es B
M REE R b, & KA R4V
JEPENTS AN RE I AME AT Sl 35 I 4 3 ) R4 T
TEAG, A3 30X ) 9 B A Dy (1 = 1,2, 3), M
HH - ] B R SRR B AR [ A = 0.2 0.3 0.5] T,
GIVIFOWG,, ,,(GIVIFOWA, , [fI 7. & A T 1] Sw =
(0.2429,0.5142,0.2429), JE MR ESS Q58 A A

FE LT SE R FHITOPSIS X STk [4] ZEBI3EA THE .

FB1 | FIGIVIFOWGHGIVIFOWASR 1 (X
(10)—(1 1)) VI3 34 (1) DX 1] B SO 1 S B D o4
(1. £2)ELD:, ,(H%).

HB2 Sp=0.5, MH XA H D5 8D},
JIERS L (R A RE B B s BBy, I C' =1, % Es x4
BUEY AT IH A, HEMAH C23) 3 @ PR I T

w = [0.2135 0.3054 0.2380 0.2432], o
{w* = [0.2329 0.3303 0.2010 0.2359)]. 9

B3 HE X H B FAR T AT = {1,
1,0,01} . MR & TR P& EmtE 5 AT
DX TR EE 52 D (€51, AY) =[D¢,, mins De,y max)s J =
1,2,---,5,1=1,2,--- 4.

i X A Py IRTIO R S s o = Sy
PEwsliw* 1) P IA X 8] #E 85 D (Z; )8 D* (Z;) (5
=1,2,---,5).
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Dpy =

Dps =

0.5,0.6], [0.3,0.4])
0.6,0.7],[0.2,0.3
0.5,0.6],[0.3,0.4
0.8,0.9],[0.0,0.1
0.6,0.7],[0.2,0.2

0.3,0.4],10.3,0.5
0.6,0.7],10.2,0.3

0.7,0.8],[0.0,0.1
0.5,0.6],[0.1,0.2

0.3,0.4],[0.5,0.6
0.5,0.6],[0.3,0.4
0.4,0.4],[0.4,0.5
0.7,0.8],[0.1,0.2

)
)
)
)
)
)
)
)
)
)
)
)
)
)

0.5,0.6],[0.3,0.3

(I I ]
(I 1 ]
(I I ]
(I 1 ]
([ 1 ]
(I N ]
(I 1 ]
([0.5,0.6], 0.2, 0.3]
(I I ]
([ I ]
(I 1 ]
(I I ]
(I 1 ]
(I 1 ]
([ I ]
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([0.5,0.6],[0.2,0.3]) (]0.2,0.3],[0.6,0.7]) ([0.1,0.2],]0.7,0.8]) ]
([0.7,0.8],[0.1,0.2]) (]0.7,0.8],[0.1,0.2]) ([0.3,0.4],[0.4,0.5))
([0.4,0.5],[0.3,0.4)) ([0.5,0.6],[0.2,0.3]) ([0.6,0.7],[0.2,0.3]) | ,
([0.5,0.6],[0.3,0.4]) (]0.2,0.3],[0.4,0.5]) ([0.2,0.3],]0.5,0.6))
([0.3,0.4],[0.4,0.5]) (]0.7,0.8],[0.0,0.1]) ([0.5,0.6],[0.3,0.4])
([0.4,0.5],0.2,0.3]) ([0.1,0.2],[0.5,0.6]) ([0.0,0.1],[0.6,0.7]) ]
([0.6,0.7],0.0,0.1]) ([0.5,0.6],[0.0,0.1]) ([0.3,0.4],[0.4,0.5))
([0.3,0.4],0.3,0.4]) ([0.4,0.5],[0.1,0.2]) ([0.5,0.6],]0.1,0.2)) | ,
([0.5,0.6],[0.1,0.2]) ([0.2,0.3],[0.3,0.4]) ([0.1,0.2],]0.5,0.6))
([0.3,0.4],0.2,0.3]) ([0.6,0.8],[0.0,0.1]) ([0.4,0.5],]0.2,0.3))
([0.5,0.5],[0.4,0.5]) ([0.1,0.2],[0.7,0.7]) ([0.0,0.1],[0.8,0.9]) |
([0.6,0.7],[0.2,0.3]) ([0.6,0.6],[0.3,0.4]) ([0.3,0.4],[0.5,0.6])
([0.4,0.5],[0.5,0.5]) ([0.4,0.5],[0.3,0.4]) ([0.5,0.6],]0.3,0.4])
([0.5,0.6],[0.4,0.4]) ([0.2,0.3],]0.5,0.6]) ([0.1,0.2],]0.6,0.7))
([0.2,0.3],[0.4,0.6]) ([0.6,0.7],0.1,0.2]) ([0.4,0.5],]0.3,0.4])

1 R A AR R RIEME Dy oy
Table 1 CIVIFDM D4

C1

Cc2

Z1
)
Z3
Z4
Zs5

([0.3374, 0.4385], [0.3701, 0.5143])
([0.5716, 0.6701], [0.2318, 0.3299])
([0.4724, 0.5716], [0.2825, 0.3843])
([0.7220, 0.8197], [0.0365, 0.1341])
([0.5253, 0.6239], [0.1865, 0.2318])

([0.4623, 0.5253], [0.2708, 0.3701])
(10.6703, 0.7617], [0.1044, 0.1947])
(10.3619, 0.4623], [0.3701, 0.4284])
([0.5460, 0.6393], [0.2653, 0.3180])
([0.2703, 0.3722], [0.3004, 0.4429])

&2 R A AR R RIS Dy g
Table 2 CIVIFDM D54

c3

C4

A
Z3
Z3
Z4
Zs

([0.1195, 0.2241], [0.5858, 0.6429])
([0.5751, 0.6373], [0.1267, 0.2263])
([0.4261, 0.5253], [0.1865, 0.2852])
([0.2110, 0.3122], [0.3843, 0.4844])
([0.6239, 0.7682], [0.0365, 0.1341])

([0.0000, 0.1195], [0.6897, 0.7997])
([0.3122, 0.4122], [0.4284, 0.5276])
([0.5253, 0.6239], [0.1865, 0.2852])
([0.1195, 0.2241], [0.5276, 0.6278])
([0.4261, 0.5253], [0.2465, 0.3446])

SIS FIHA(6)KHD(Z;)FMD*(Z;) 2 F
A SRR

P(D)=

P*(D)=

0.5000 0.0000 0.0000 0.0000 0.0000]
1.0000 0.5000 0.9280 0.9981 0.8546
1.0000 0.0720 0.5000 0.7572 0.4118] ,
1.0000 0.0019 0.2428 0.5000 0.1990

1.0000 0.1454 0.5882 0.8010 0.5000

[0.5000 0.0000 0.0000 0.0000 0.0000]
1.0000 0.5000 0.8918 0.9558 0.8486
1.0000 0.1082 0.5000 0.6755 0.4595 .
1.0000 0.0442 0.3245 0.5000 0.3048
11.0000 0.1514 0.5405 0.6952 0.5000

HB, 6 A9k P(D)FIP* (D)X NV
SPAGED.

§P=[0.1000 0.2890 0.2121 0.1722 0.2267],
§1P=[0.1000 0.2848 0.2122 0.1837 0.2194].

HHSP RGP T 0, 203 PRI 1 SR AR I K HE R
G RN Zy - Zs = Zs = Zy - Z1, I 107 B N Zs.
P45 35 SR (417 I 45 B e AR R [R]
N7 R R A T I AL 2
2 SCHR 417 Dy, Dro, DpsBIAHIRSEL, X T JE bk
C1, C2, Z4%2|§1jﬁ?23, ﬁﬁﬁf?%'f@ﬁcg, C4, ZngPEﬁE
T Zy, B R tH GIVIFOWGHIGIVIFOWA 5.1
I3 AR B (K pss = 0.7572R1p*5, = 0.6755, 3% p34
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5 N H 531 4%

KFp*sy, K] LS H 4598, GIVIFOWGH. T3¢
H B s, ca AR, RIS D06 im) oA E5ods i 4
1M GIVIFOWA . ¥ Il fhi 1 568 4 2 44 $0 40 11 5%
Wi (41 1 ) JE AR 5 ).
S AL X8 SRR [4) 491 SR FH 2T 0] B8 1) DX [ 7
oy R, PRI
S 1-2  [FAITOPSISV L 1-2.
B3 FHRAD-18)IH & T b &% @ 1k
(X A IMELLS (&0 ) FIIX [RDRSHME T H (€1).
WA ELIR2, 3R LIS T AR
PEwBw* NI E MBS MELS (Z;) 81 S*(Z;) 5
FSHET H (Z;) S H* (Z;).
HERS A (6K X RSB SRR
6] ff) ME Ry O S BEP(IS)RIP(TH) (). P(IS)
iU
[0.5000 0 0 0 0
1.0000 0.5000 0.9209 1.0000 0.7202
1.0000 0.0791 0.5000 0.8547 0.2480
1.0000 0  0.1453 0.5000 0.0426
| 1.0000 0.2798 0.7520 0.9574 0.5000 |

HB e FH 19K tHP(IS)FP*(1S)%f
E‘Jéjsiua;fsa‘#iﬁﬁﬁﬁ% RATE BRI L.
5;5 =[0.1000 0.2821 0.2091 0.1594 0.2495],
5;15 = [0.1000 0.2892 0.1913 0.1815 0.2380].

SR ZHE = 051, M & = O, 15(Zs),
1S(Z1)4[0.2268,0.4641), [—0.3842, —0.1277], 4
& =1, J7 2N 143 7 {6 4y [0.2244,0.5318] A1
[—0.4612, —0.1195]. PRIk Al AA3 24518 7158 2
KT OLT, BEE PR R AR,
T7 S X (R CRE ) AF 0 E AR I A0SR i B/ TRk
JEFERITE DL, BEAE IR REE IR, T7 =i X
) CRE RS AR 22

CEEr R S ARAE RGP, 670, 615, 63 TS T LU Hh,
FES/ 2 126 10 ARV, ARV 278 KU 23 #7 i
YT AL BUATEIA 73BT BREERE 43 A7 45 7 Tk
TR ZEA RV T HAba Sl PRI, USSR BT A
AICEMEAT RS IR H (B8 I, B i iAol 2, LAk
DR SFAE3, k4 F b A T2 8.

SEAIAS SO STHR (3140 1) 22 S MR 1 S i RS
AR TR SATHER?, A48 R 5 SR (314
SRSE A B LRGN SOHR (312 SR MR SR S A5 AN
SCHR (41802 2 J8 P e S S 0 1 e &5 R T %, A
ITOPSISYZ: 5 X [A] 557 b B A RE A R K g A 2
JEVEPRSE I AR TS B R )2, fEITOPSISIA 75
BERE N BARTT RE, ASC LAY = {[1,1],(0,0]}

P(IS)=

YR BRART S (R AT BIRTEE R [0, 0]), BRI 2%
SR A A T B 1 AR SR 8 BE AR B, 455 20(16)n]
DLRNIE, J5 S RIML T4 BEBOR, 5 PR AT 5 52 1) P 2
K, BIZ T V0 E SR g e 558 ) b A 7 S AR T
HUAET R HER, 38 T O AN B AR ZE R HE R i) 8
FH I, FEDX A0 bR A0 i AN T B R S 2 1 e AR
J7 %, MK A7D)-QA8) ML E U — P L LB kAT
IYHR, SR TT SRR BT, 5 TT SR 2,
AR B A %, JCIE I FAE A BAR T &
(R e dpe e 77 S 11 i i (U Ak DA SCHR (41 22451 A
BB, Ak 2 2 f 4 Ak, T Akd e AT 2% B8
(¥, BEiT P (D)% tipy, = 0.9981/NFP(1S)H
[fipyy = 1).

I3 41 ik Matlabfij 545 21 F) FHITOPSISA F X
T 753 BR B2 SR M SCHR (41 PR A 81435310 249100086 s A1
0.0095's, 3K i SC #R [3111 1 18] 53 551 249 0.0097 s Fl
0.011 s, it % b nl LL%NiE, ITOPSISTA (T
1B HERE S T IX A A2 pR B0, I HL A YRk
IR N, 32 S A 2 Bl 2 I A K.
6 %5 (Conclusions)

ARSI T2 R E LT 54 T B AE

GRS T GIVIFOWGHIGIVIFOWA, R 45 T

PR AT SR AR IX ) B AR B 1) (19 3R s e i
SCHR [41 5090 e LA TgoRE Ui I s HLRAE
JEPLTG R R RTHR T, 4 T DX TR) L AR g, R
1 AF 2 1) S A 7873 1 S it 1 X [i) B e AR
LR AL S, dE i T PR HEE U7k, 1K PR
TR LA 2t b DX T B e ORI ES 1 1 X R B Ak
JSCAH A2 BT B TR JE 25 R R O R A 5 I
FR T LR R VRS R E .
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