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Abstract

In multiple attribute group decision making, because every expert has his own knowledge and
expertise, different experts have different weights for different attributes. A new method to de-
termine the expert’s weights is put forward based on the TOPSIS method in interval-triangular
fuzzy setting. If the evaluation value is close to the positive idea evaluation value and far away
from the negative ideal evaluation value, it will be given a large weight; otherwise, the evaluation
value will be given a small weight. Experience shows that the weight of experts determined by this
method has a significant effect on solving practical decision-making problems. A new method of
multiple attribute interval-valued intuitionistic fuzzy group decision making is presented in this
paper, including the attribute weights which are completely known, partly known and completely
unknown. Finally, the feasibility and validity of this method are proved by our examples.
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1. 58

ZEYERF R[] [2] [3] [4]=IB2 DB ZEN BA 2B 1A RANJ7 AT HE 7 PG EE i — 38 o
Hind. HAT, AR =M NH 2 2 B ISR o e T ARZ EE R, (B2,
BEE Lo 1R ) H 28 Z 8RR BRI R R, A LS B AR ME =5 R 3 o S n) @ i) 77 7 ThI TR, N T
PRUE RIS AR R AR S B, R FEO S ZANRE . Bl X =Mz B it
P IR R AT 7T A S T ANEE IR [5]-[11]. #47R, BREMS I (5 8T 7t BIR R SE 1t 2 BEAR 1)
BAR, R IX A = MBI By “BME + 727 ZuBRREWIE, R T R R T AR i =
TR R BN R TV FET G, BEAT TR A A @ PR AR 35 X TR) = A AR 250 ) 22 Ja VT R SR )
Shi-fang Zhang, San-yang Liu, Renhe Zhai [6] J #fi€ #ENIALE, #57 |3 T4 GRA J5ikRA A1)
PRALERY, 25t T MCDM ¥ & GRA J7iERITHEP IR, dt— Pt 7 — Ml A ER B 2R AIEE T
(1425 T X TEME = A BRI HOR i MCDM 10] R 8 A 6 R BR 73 A (GRA) J7 i 5K T 75 [ 718 FH 45 I B X
(] = A BRI 32 (DITFW A) 5106 & B B (- E AT B R, 1E— 2D F 1 — P TE & U SR B B[]
BCE ORI T, T X = A ) 2 )8 YRR . Huimin Zhang [8]18 1 & AR
AT 53 R A, 3E— 2050 IX TR — B RSORI B0 1R S 1) AT 1 BF 8 . Ashtiani B., Haghighirad F., Makui A.,
Montazer G. A. [9]7E @ HEAE T2 CHIIIEIE T, #&H 7 —FIE T TOPSIS [ X 8] = f B £ e 38 77325
Vahdani B., Hadipour H., SadaghianiJ. S., Amiri M. [10]#&H 7 —F# )@ HEAUE 5¢ 4 2 A1 3T VIKOR 1
DX 1) = A AR S vk o B BE, PUAEEE (11 ] T X [aME = A B 2O LA IAUAE(ITFGWM)H -
FF%F Caxlsson & XIMERATY R, MiMigs T X IEHE = MBI A I E 2 . dhmset 7 —FdET X
(A = A RO U B 22 & IR B DR S I 7%, a4t — NSl kA7 204

Hwang A1 Yoon T 1981 E#2£H 7 TOPSIS J732%:[12], B iz a5t 58, 7E TOPSIS J7i%H,
—ANFRAR T SR IR AR AE T R PR AR T SR [E]INm BS  FRAR T % . Yang Wei 542 T — M A TOPSIS
[13] [14]HfE T ZAE BT 7, A H b o538 25 th PO (A 2 DA EL s SO B0 T U4 i, IXREXT T
Ab PR Ik R A ORI VAN A — e R . PR, FEARSCHR, FRATTRN BT vEEEAT T ks 7R
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PR I VR E AL X TR = MR Sean R 15 DR, 43ty 17— 0 TOPSIS #iE L XL E (1 — Rl 5
GITE AT 25 BB AL AR BRI PE R E Ik, T HSE T RER YRR IR T RIS L. N
TRAF R R A PR A, BATE e T X =ML, S EsERE, AR5
BEASVRAMEL 2 DX TA) = FASOR IE, SR PRAERE R 2 18] B BE B, #2055 BT T 5545 21 1 RSP E A
BE— RS T B B BATRTHEFE A EA LS 58— i RP ARG IR B AR OF HA
I a2 1 0 FEAE U 2 R T — MR R, B, PPOMES S BUR T —ASNORUE,; B, BRIR T
e B AR BN (B e S5 R 52 . JF B8 7 AR R ERCES B B E e e Ok, o)
CHAMSERRA . WREEREEECH, AR REE SR EES A2 )5, HATH
TOPSIS J5 20 AL RHATHE P s WA BVERCE 70 O, AT I SRAF— DL PRI AR R AT IR 1
RCE; WURE IR E E AR AL, FATFEFER TOPSIS Jrikf3 3@ A E . BUa A H 7 —F 52—
Bk, JFHiEd — A SEERER Tz kA .

FERICR, BATE RS T AR E = MBI RN SRS, 5 80, RI0em 17— MiET
TOPSIS FI#E & FKENHT 7k RN E 7 REAEAARGIL T W5, £ =87, &I
SEBRIERT T 2SR m0A AN AT, RS DUEE Ty, 4aHh T 45ie

2. XE=AEMEEAER

(x x, x3)
(xf x X))
Uxiaﬁf)?:[ (xp,x1)5%55(xs, x3)]o

TN T H A DX = A AR K TR 3 SR U«

5E X 2 [9] [15]: WEM%/\EI'ﬂ#ﬁ@:ﬁﬂiﬁx=[(xl,x1');x2;(x3’,x3)]$ﬂ2:[(21,2[);22;(2;,23)}, AA
FERRIESRHE, WA

1) )?-i—Zz[(xl+zl,x1'+zl');x2+zz;(x;+z§,x3+z3)];

2) kit = (Jox, Jox] ) ey (ol ey ) | K> 0

FEX 3 [ B & =[(x.x]) 125 (x5, ) A AT = MBRIEG 58 U EFEIME M (%) AR FME
M*(fc)éil\%ujﬂ

EX 1 [9): %x:{ , o 0<x <x <y, <xl <y, WFRE A A= MBS,

!
X, +4x, + x5

M*(;c)z.[;a[)@+(x2—x3)a}da+ﬁﬁ[x§+(x2—x§)ﬁ]dﬁ= . (1)
M*(i)=.|.;a[xl+(x2—xl)a]da+'|.01ﬁ[xl'+(x2—x{)ﬁ]dﬂ=%xz+xl’ )
K a,pel01], Eaﬁt??mil‘m*ﬁaﬁ*éﬂ%&iH’JEI‘EJWE%M() [M ()E)M(x)]
R AT11]: BATAEPIA DI = AL % = [ (31,313 (s ) [P 2 =[ (2002 ): (2002 ) ] - M40
HM (%)= M.(%).M"(%)], M(2)=[M.(2).M" ()], W
N M™(%)-M.(Z) 1 x>z
P(X>Z)_mm{max(M*(x)—M*(fc)+M*(2)—M*(2)’OJ’I}_{0 <z ®
NE>ZMRTRENE .

X R RE S RTBERE, B iE W] AR 4518 0T
1) 0<P(¥>2)<1;
2) P(x>z2)=1, HHMNHM (2)<M.(X);
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3) P(¥>2)=0, HHMHAM (¥)<M.(Z)-
EX 5([7]: &E%%/I\IZI‘ﬂEﬁ*ﬁﬁﬂﬁ5c=[(xl,xl');x2;(x3',x3)]$ﬂ Z:[(zl,z{);zz;(z;,z3)] , X A0y
Hamming Ff &5

d(%,2)= (|x1 z]|+|x, zl|+2|x2 zz|+|x3 z3|+|x3 Z3|) “)

— X B = AEME S B ERRSE

58— 2 BBV B DU R E St B (B By B ) N BRI, {4, Ay, 4,) RS,
(BB, B)Y B M . kW EE A E A4 M T RM B M MN M
&) =[(aal))a () al) ) o k= (1200e00) s MR RIR I = AR AR

ay &) - &)
~(k) o~k ~(k

D(k):(d;k)) _ a;) agz) a;ﬂ) s
ay' @y - a)

TERIETTIE, NOZHE A F R KA E T —14k . T TOPSIS J7vk, N 7 k5 i v sl (R 1 3F
B XS HE P 25 R BIs2m, el iF EE AR LRI 25 6 BRAR S B RN B R 2 T R A, A5 PR
B SR T — NN . PRI PEEL S °T DL AR & X 0] = A B0 E B AR VEIME . & XX [H]
AR IE ERARSE R

E X 6: DX TA] = A B0 1E B AR Ry

b =(a;) (©)
b @y =( ;Zldlg.k))/t, P=1,2, e my =12, mk = 1,2, 1
SESL T X [A) = AR 7 AR MR RE A 4 4 Bk D, A D N

D; =(a]),, @
D, =(d),, ®
Hrpal = 1n{ 1@l <a; }, a; —rlxgl?()f{ |5§fk)zd;}o

[( ay) »a ,',(lk ,,z,(a;@, a;s )] M a; —[(ayl,a,,l) al.;z,(al.'j.g,a;3)] aj = [(%1’%1) aZZ,(a;i,a53)],
& = [(a,,l,a;;) a",(ajs.ays ) | 2 IR B 5E AR

y

+ 1 k + 1k I+ + 1k 1+ k +
dl.j :g( al.(j]) —ay |+ a[j(, )_ a; +2 52) —a,|+ a[j(3) —a;|+ afﬂ) —d; ) )
1 ! A !
d =g( ai(/f) —aj |+ a,.j(lk) a'j|+2 1(12) —a,|+ al.j(;‘) —ajs|+ afj];) - ag, ) (10)
u 1 k 2% u 1k " k u
dU. =g( al,(/l) —al/1 + a,/(1 ) —a; +2 1(12) ag|+ aifg) —ag|+ al.(j3) —a; ) (1D

G BRIy
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u d
W dit+d;
cl‘]‘ - du dd d+ 2
jtay tdy

TI% AN TR YE B, IR SE E, FARE R LUR A4

k
K C;'(/)

il
et ol 20,57 off -1
AR e SR 4 R P T LA

&)= e + o)+t )l

LA VTME @, VIR SRR

D :<dif')mxn

i=]‘927"'9m;j=]‘927""n;k=1’2’..‘7t

i:172’...5m;j:1727...5n;k:1’2’...’t

(12)

(13)

(14)

(15)

FERFLRE T, 2% B P EMEREE B CRIEI, — Bk, & SR e EaEE T

LA N A RoR[16] [17]:
1) {‘0, Za)j},i:tj; 2) {a),.—a)jzg,.(>0)},i¢j;
3) {o,200},0<a,<1i#j;
4) {B<w <P +e}0<B <B +e<l;
5) {wi—wj>ok-ol},i+jzk#l.
N T E RIS B, 1 e SCIXTH) = A AR IE P AR i

A =(071*,d2*,---,d;):(maxdn,maxd,.z,---,maxo?m) (16)
ANDX ) = /1 ASORY) 7 2L AR i
I :(df,d;,n-,d;):(m_indﬂ,mjno?iz,--~,m_indm) (17)
MR @, 21 IE SO AR A B B SR A PP UME T I L A T
dla.,a;
cij: ~ ,.E - j)~ -\’ i:1929"'am;j:1529"'7n (18)
d(al.j,aj )+d(0:,.j,aj)
BE— B A IASU G ST -
=Y ¢, i=1,2m (19)
=
—ANBARBE R BN NG R AT e, AL 2 HARRAL A, il
(M -1) max{chja)j,Zczja)j,...,chj’wj}
= = =
WeH,
st o@,20,j=1,2,,n,
o+, ++o,=1.
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W& T R FEEER, LR U R i B AR AR, e

(M - 2) max izn:cija)j

i=l j=1
WeH,
st @,20,j=12,,n,

o+, ++o,=1.

ST DL R PERCEE R SE AR, FERXAIE LU T, AR LAR SR R A J PE RO . R PR SR 45 0P
A FT X 18] B EASOR L BRARA (]I 2t 5 [X ) EL S ASORY] $ BR AR RIS L T — N EOR B 45
JRERCE T LA s 22 A5

m
¢ Yl
a)j: "J — = t:nl Ly ’]:1’...”1’ a)jzo’z’::]a)jzl (20)
Zj:lc./ chij
J=li=m

N IBATE 2 TR TR R A DX TR B AR B 2 S PR PR SR T T

B WIEH E, il T AN TR B0 ) =] (o a).aly (o), ald) |
k=(1,2,00) MR e DY =(al)

WU 20 RAEIT(6), (AT DI = FhMURA I AR YR SAE I D = () DX T = Ay By 51 2
BYSIERE D, =(ay) Dy =(ay)

B3 BET9), (10), (ID)FI2)THRAEAS VA EL I M FE o

AYR 4 MR IERCE RO, HEEITPR S, WREMEACERS S, WA (M -2) iR R

PR, MR PR S AR, ISR T0) i b R AL
B s WHMBASER D' = () Kb @ =0,d,. W=(0,0,0,) REERERES.

AR 6: LT AR @) 5 X 8 = A B0 I 5 BAR R A B S

d'=Yd(anal) i=1,2m 1)
=
d-=Yd(aa;) i=1,2m (22)

BRR T VAR S W

c=—Y i=12,m 23
"od+d] @3)

SR 8 HHRARGHING T K/ 5 AT HE R 36 3% Hh B 7 2=
4. EESLH

AN R B 2 T AR HEAT R R0 B R, A5 DA e Al TR, SRR AL Ay, Ay, A, -
et B e T DU EAR: A ELAE S1(BY), AEPRHESI(By), R AR AE 71(Ba) RIS R I — 1 (By) o
P S AL P B2 TR E B T X 1) = RO AR RE, DY) (k=1,2,3) . W% 1, % 2,
%3 FiR. ERMNEEESUN: BHERERECH, WODH, SERMIERT, RAOH R
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VI AR BRI @

WIE 1 PR G T R T IR PE IV (LR A X 1) = A M R B DY) (k=1,2,3) « g 1, %
2, K3 FR.

LR 2 RIST(6), (7RI LHHIX 1) = A LRI E AR VSRR D = (@ ), | DX IF) = fh L) 67 2
BYSEIERE D, =(ay ), - Dy =(ay), - W4, &5, Lo6iw.

W3 MTHAREH ELE, By, IHEEMPNE o) BIESAN G o) 5REEENE o, of
ZIMHIBEES . ARG AR THEIIE L, RE AR EFE. REFIHARADEAF R
F W EEME SRS R IR, MR SHERE Do I 7 PR

W4 R S: 35 T B RS BN = (0.2,04,0.15.0.25) T S RE D = (&)
;= 0,0, WRERWE 8 iR,

BIR 6: RN TT FILRE VT 5 L DX TR = Ff RO T B AR AR A A X TA) = A S AR 4™ 2 IR)
WEER, 2RI d,d;,d;,d;,dy,d; . dy,dy Rose

SRR T MR T Q3)TH AR TT RIS ML, IR 6 AUPIR 7 BITH A5 R0 9 P

DR 8 MR ARG BE (K K/ 7 SeBEAT HE P R i B A7 %%

A, > A, > A > A, BB IH N: 4, .

FE LRGSR PSR T A FVEAME R R AN R I EE XA J5 VA E A 2 REAS I
i R EGE AR FEAME HE P AR M5 . D9 TIEBHZOTARI A, AR 20Tk S B X E B
B EAT L. N, AL (0.2, 0.3, 0.5) (13 KA [ Y s 45 th (K VPR B AR 45 S & PR B
R RS AR . e 10 FFom

O RUR RS B W =(0.2,0.4,0.15.0.25) WHSIMBLRSAEFE D' = (&), &) = w,@, W 11
oo B BEAT AT SR BIREAT7 R WL, I3k 12 Fiow.

Table 1. Interval-triangular fuzzy decision matrix p"

* 1. XIE=AEMIREER D"

B B, B, B,

4, [(0.45,0.55);0.70;(0.80,0.95) ] [(0.20,0.30);0.35:(0.40,0.40) | [(0.55,0.75):0.90;(0.95,1.00)] [(0.60,0.65):0.75;(0.80,0.85)]
4, [(0.25,0.30):0.40:(0.45,0.50) ] [(0.35,0.40);0.45;(0.50,0.55)] [(0.30,0.35):0.40;(0.40,0.50)] [(0.25,0.30):0.35;(0.40,0.45) |
4, [(0.25,0.35):0.50:(0.65,0.75) | [(0.35,0.40);0.45;(0.50,0.60) | [(0.40,0.45):0.50;(0.60,0.70)] [(0.75,0.80):0.85;(0.90,0.95) |
4, [(0.80,0.85);0.90:(0.95,1.00) ] [(0.70,0.75):0.80;(0.85,0.95)] [(0.70.0.75):0.80;(0.85,0.90) ] [(0.25,0.35)0.50;(0.60,0.70) ]

Table 2. Interval-triangular fuzzy decision matrix p®

% 2. RIE=MAIEHPRERER D

B, B, B, B,

4, [(0.60,0.65):0.70;(0.70,0.80) | [(0.45,0.55):0.60;(0.70,0.85)] [(0.75,0.80);0.85:(0.95,1.00) | [(0.50,0.65):0.70;(0.85,0.95)]
4, [(0.55,0.60):0.70;(0.80,0.95)] [(0.25,0.35):0.50;(0.60,0.70) ] [(0.45,0.55):0.60:(0.65,0.75)] [(0.65,0.70):0.75:(0.85,0.95)]
4, [(0.60,0.65);0.70;(0.75,0.80) | [(0.75,0.80)0.85:(0.90,0.95)] [(0.30,0.35);0.40;(0.45,0.50)] [(0.20,0.30):0.35:(0.40,0.45) |
4, [(0.60,0.70):0.80;(0.85,0.90) ] [(0.30,0.40):0.50;(0.60,0.70) ] [(0.50.0.60):0.70;(0.80,0.90)] [(0.35,0.45)0.50;(0.60,0.70) ]
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Table 3. Interval-triangular fuzzy decision matrix DY

% 3. RIE=AIEMREER DY

B, B, B, B,
4, [(0.65,0.70):0.80:(0.85,0.95)] [(0.70,0.75):0.80;(0.90,0.95)] [(0.55,0.75):0.90;(0.95,1.00) | [(0.25.0.30):0.35;(0.40,0.45) |
4, [(0.25,0.30):0.40:(0.45,0.50) ] [(0.70,0.75):0.80;(0.85,0.95) ] [(0.25,0.35):0.35;(0.40,0.45)] [(0.20,0.30);0.35;(0.40,0.45) |
4, [(0.70,0.75):0.80:(0.90,0.95) ] [(0.45,0.55);0.60;(0.70,0.85)] [(0.40,0.45):0.50:(0.60,0.70) ] [(0.65,0.70):0.75:(0.85,0.95)]
4, [(0.30,0.35);0.40;(0.40,0.50) | [(0.70,0.75):0.80:(0.85,0.95)] [(0.25,0.35):0.35;(0.40,0.45)] [(0.45,0.55);0.70:(0.80,0.95)]

Table 4. Interval-triangular fuzzy positive ideal decision matrix D"

4. XiE = ARHEIRIRORRIERE D

B B, B, B,

A4 ‘: 0.57,0.63);0.73;(0.78,0.90 0.45,0.53);0.58;(0.67,0.73 [(0.62,0.77 ;0.88;(0.95,1.00 0.45,0.53);0.60; 068,0.75)]

[( ) ]
4, [(0.35,0.40);0.50;(0.57,0.65)] [(0.43,0.50);0.58;(0.65,0.73)] [(0.33,0.42);0.45;(0.48,0.57)]
[ ) ]
[ ) ]

( );0-60(

(0.37,0.43);0.48;(0.55,0.62) |
(0.53,0.60);0.65;(0.72,0.78) |
( );0.57:( )

( ):0.73:( )] ):0.58:( )] ( )]
( ):0.50:( )] ):058( )] [ ( )] L
4, [(0.52,0.58):0.67:(0.77,0.83) ] [(0.52,0.58);0.63;(0.70,0.80) ] [(0.37,0.42):0.47:(0.55,0.63)] [
4, [(057.063):0.70:(0.73,0.80)] );0.70:(0.68,0.75)] [( (0.68,075)] [

‘: 0.57,0.63);0.70;(0.73,0.80 057,0.63 ;0.70;(0.68,0.75 0.48,0.57);0.65;(0.68,0.75 0.35,0.45);0.57;(0.67,0.78 ]

Table 5. Interval-triangular fuzzy negative ideal decision matrix D"

5. XiE = AR IR IR R AERE D"

B, B, B, B,
4, [(0.65,0.70);0.80:(0.85,0.95) ] [(0.70,0.75);0.80;(0.90,0.95)] [(0.55,0.75);0.90;(0.95,1.00) ] [(0.60,0.65):0.75:(0.80,0.85)]
4, [(0.55,0.60):0.70;(0.80,0.95) ] [(0.70,0.75):0.80;(0.85,0.95) ] [(0.45,0.55):0.60:(0.65,0.75)] [(0.65.0.70);0.75:(0.85,0.95) ]
4, [(0.70,0.75):0.80;(0.90,0.95) ] [(0.75,0.80):0.85;(0.90,0.95)] [(0.40,0.45):0.50:(0.60,0.70) | [(0.75,0.80);0.85:(0.90,0.95) ]
4, [(0.80,0.85);0.90;(0.95,1.00) | [(0.70,0.75);0.80;(0.85,0.95)] [(0.70.0.75):0.90;(0.85,0.90) ] [(0.45,0.55);0.70:(0.80,0.95)]

Table 6. Interval-triangular fuzzy negative ideal decision matrix D‘

6. X[B| =AM B IRUR R IEME D

B B, B, B,
4, [(0.60,0.65):0.70:(0.70,0.80) | [(0.20,0.30);0.35;(0.40,0.40) | [(0.75,0.80):0.85;(0.95,1.00)] [(0.25,0.30):0.35;(0.40,0.45)]
4, [(0.25,0.30):0.40:(0.45,0.50) ] [(0.35,0.40):0.45;(0.50,0.55)] [(0.25,0.35):0.35;(0.40,0.45)] [(0.20,0.30):0.35:(0.40,0.45) |
4, [(0.25,0.35):0.50;(0.65,0.75) ] [(0.35,0.40);0.45;(0.50,0.60) ] [(0.30,0.35);0.40;(0.45,0.50) | [(0.20,0.30);0.35;(0.40,0.45)
4, [(0.30,0.35):0.40:(0.40,0.50) | [(0.30,0.40):0.50:(0.60,0.70) ] [(0.25,0.35):0.35;(0.40,0.45)] [(0.25,0.35):0.50;(0.60,0.70)

Table 7. Interval-triangualr fuzzy collective decision matrix D

7. RE=ZAIRMELIRERER D

B, B, B, B,

4, [(0.56,0.63):0.69;(0.78,0.90) | [(0.45,0.54);0.59;(0.67,0.75)] [(0.62,0.77);0.89:(0.96,1.00) ] [(0.46,0.54);0.61;(0.70,0.77) |
4, [(0.34,039):0.48;(0.55,0.67) | [(0.41,0.48):0.57;(0.64,0.68)] [(0.33,0.40):0.44:(0.47,0.56) | [(0.33,0.42):0.47:(0.53,0.60)]
4, [(0.53,0.59);0.68;(0.77,0.83) ] [(0.51,0.58);0.64;(0.70,0.80)] [(0.36,0.42):0.47:(0.57,0.64) ] [(0.55,0.61):0.66:(0.73,0.79)]
4, [(0.59,0.66):0.74;(0.77,0.84) | [(0.57,0.64):0.71;(0.78,0.87) ] [(0.48,0.57):0.62:(0.70,0.76) ] [(0.35,0.45):0.56:(0.65,0.78)
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Table 8. Interval-triangular fuzzy weighted decision matrix D’

8. XiE=ZARMMBURRIER D'

B, B, B, B,
4 [(0.11,0.13);0.14;(0.16,0.18) ] [(0.18,0.22);0.24;(0.27,0.30) ] [(0.09,0.12);0.13;(0.14,0.15) ] [(0.12,0.14);0.15;(0.18,0.19)]
4, [(0.07,0.08);0.10:(0.11,0.13) ] [(0.16,0.19):0.23;(0.26,0.27)] [(0.05,0.06):0.07:(0.07,0.08) ] [(0.08,0.11);0.12:(0.13,0.15)]
4, [(0.11,0.12);0.14;(0.15,0.17) ] [(0.20,0.23):0.26;(0.28,0.32) | [(0.05,0.06):0.07:(0.09,0.10) ] [(0.14,0.15);0.17;(0.18,0.20) |
4, [(0.12,0.13);0.15;(0.15,0.17) ] [(0.23,0.26);0.28;(0.31,0.35) ] [(0.07,0.09):0.09;(0.11,0.11)] [(0.09,0.11)0.14(0.16,0.20) |

Table 9. The closeness coefficient of each alternative with unknown export weight

9. ERNERABERTEANT REEXIMGLE

4 4, 4, 4,
2.29 2.47 2.33 2.30
1.29 1.45 1.32 1.29

c 0.3603 0.3699 0.3616 0.3593

Table 10. Interval-triangualr fuzzy collective decision matrix D(l)

% 10, XIA= At R D(1)

B

4

B B, B

3

4, [(0.60,0.66):0.75;(0.80,0.91 0.53,0.61);0.65:(0.74,0.82) |  [(0.62,0.77);0.86:(0.96,1) |  [(0.62,0.77);0.89;(0.96,1) ]

)
)] [(0.50,0.57

;0.64; [(0.33,0.42):0.44;(0.48,0.56) | [(0.37,0.42):0.48;(0.54,0.61)

]
4 ]
4

):075(
L [(0.35,0.39);0.49;(0.56,0.64
, [(0.58,0.65):0.71;(0.81,0.87) |
):0.62;(

[ (
[ (
[ (
[ (

( ) )
( ) 0.71,0.80)
(0.50,0.55);0.61;(0.66,0.76)
( ) )

]
] [(037,0.43):0.47:(0.56,0.64) | [(0.57,0.63):0.69;(0.74,0.81) |
4, [(049,0.56):0.62:(0.65,0.65) | ]

0.58,0.65):0.71;(0.78,0.88) | [(0.42,0.51):0.55;(0.61,0.68) | [(0.30,0.38):0.46;(0.54,0.64) ]

Table 11. Interval-triangular fuzzy weighted decision matrix D' (1)

11 XA = AIEMEMBURKIER D' (1)

B, B, B, B,
4 [(0.12,0.13);0.15:(0.16,0.18) | [(0.21,0.24);0.26;(0.30,0.33) | [(0.09,0.12);0.13;(0.14,0.15) | [(0.16,0.19);0.22:(0.24,0.25) |
4, [(0.07,0.08):0.10;(0.11,0.13) ]  [(0.20,0.23):0.26;(0.28,0.32) ] [(0.05,0.06):0.07:(0.07,0.08)] [(0.09,0.11):0.12;(0.14,0.15) |
4, [(0.12,0.13);0.14;(0.16,0.17) ] [(0.20,0.22):0.24;(0.26,0.30) | [(0.06,0.06):0.07;(0.08,0.10) ] [(0.14,0.16);0.17;(0.19,0.20)
4, [(0.10,0.11);0.12;(0.13,0.13)]  [(0.23,0.26):0.28:(0.31,0.35)] [(0.06,0.08);0.08;(0.09,0.10) ] [(0.08,0.10);0.12;(0.14,0.16) |

Table 12. The closeness coefficient of each alternative with known export weight

F12. ERWNEMRGHBERTEN G RAEXNNGEE

4 4, 4 4,

d’ 237 2.62 2.53 2.56
d; 1.26 1.47 1.37 1.40
c 0.3471 0.3594 0.3513 0.3535

WRAEWGIT E R ANHATHE T . A, > A, > 4, > 4, WRRETHA: 4,
PAEHEFr 25 AN RN S5 IR HE P a5 R A F T, RGO, SEE N T I R PR
FUEAARI A, AHRAESE PR R A R AR, H R SRR R S e, A0 5 2 2 (R R RUOR AR DR DR SR 1) il
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BT AR AT REXS — LL @ PE VBTN o0 — A RGE, AU AT — 2w P4 ) S B PP EL, R
MHERML MAGEK . R EENIUA 77 EAT IR, ATRUAEL, AR PRI v sl MR
PPME T HE R 45 RN .

X AEAE B SRR, ARSI — R H AR R, F% 0 25 B0 7 S AT
Fro BECEIIER AL EAR BN
H={0.15§a)1 <0.23,026<®,<0.3,0.18< @, <0.21,0.26 <, <041, 0, < w,, v, 20,]:1,2,3,4,&(0}. :1}

Jj=1
Fa T B H AR R A Y
(M —3) max 1.68w, +0.81w, +0.57w, +1.200,
st WeH.

RARIZAEAL, FRATAT LTS 2 & 1 AR E [ £(0.23, 0.26, 0.18, 0.33)iF—25, AJ LTSS B InA o 546
B D' (2) tHRARING 13 Fim. #A ] DLR AN TT RAGHS IEIERE, W38 14 Pros. SRJ5 n DURSEAH
X AT £ R DR /IR 7 S AT HE T

WS B M RLEE 58 AR RN, AT DURR AR I B2 1R /N % 7 R IEATHE T -

SR T (18) 5 o BIMILIE ¢ W 15 s, FHARAE A 7(20) TH SR PEACEF5(0.394, 0.190, 0.134,
0.282). #— LRI IR BIIIAGRSEHFE, Wik 16 Fin. #5350 LLTHEAS BN 77 RIA MG B, HE
ZERANE 17 R,

Table 13. Interval-triangular fuzzy weighted decision matrix D'(2)
= 13. X B = AIEMEMBURRIERE D'(2)

B, B, B, B,
4, [(0.13,0.14);0.16;(0.18,021) | [(0.12,0.14);0.15;(0.17,0.20) ] [(0.11,0.14);0.16;(0.17,0.18) | [(0.15,0.18):0.20;(0.23,0.25) |
4, [(0.08,0.09):0.11:(0.13,0.15)] [(0.11,0.12);0.15;(0.17,0.18) ] [(0.06,0.07);0.08;(0.08,0.10) ] [(0.11,0.14):0.16;(0.17,0.20) |
4, [(0.12,0.14):0.16;(0.18,0.19) ] [(0.13,0.15);0.17;(0.18,0.21) ] [(0.06,0.08)0.08;(0.10,0.12) ] [(0.18,0.20):0.22;(0.24,0.26) |
4, [(0.14,0.15);0.17:(0.18,0.19) | [(0.15,0.17);0.18;(0.20,0.23) ] [(0.09,0.10);0.11;(0.13,0.14)] [(0.12,0.15);0.18;(0.21,0.26) |
Table 14. The closeness coefficient of each alternative with partly known weight information
F 14, BOWNERERBERTEN A RAEXNNGIEE
Al AZ A3 A4
229 247 234 231
1.28 1.45 1.32 1.31
¢ 03585 0.3699 0.3607 03619
IREMSEERANBATHER . 4, > 4, > 4, > 4 UBHBEA: 4,
Table 15. The coefficient ¢, of «,
F15. o, MiEE c,
B, B, B, B,
4 0.85 025 0 0.75
4 0 0 0 0
4, 0.83 0.56 0.12 0
4, 0 0 045 0.45
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Table 16. Interval-triangular fuzzy weighted decision matrix D'(3)
= 16. X B = BIEMISEMBURKIERE D'(3)

B, B B

3

B

1 4

2
0.09,0.10);0.11;(0.13,0.14

4 [(0.22,025):027;(0.31,035)] [( );0.115( )] [(0.08,0.10);0.12:(0.13,1.13) ] [(0.13,0.15):0.17;(0.20,0.22) |
4, [(0.13,0.15);0.19;(0.22,0.26) | [(0.08,0.09);0.11;(0.12,0.13) ] [(0.04,0.05):0.06;(0.06,0.08) ] [(0.09,0.12)0.13;(0.15,0.17)]
4, [(0.21,0.23);0.27;(0.30,0.33) | [(0.10,0.11);0.12;(0.13,0.15) ] [(0.05,0.06):0.06;(0.08,0.09)] [(0.16,0.17);0.19;(0.21,0.22) |
4, [(0.23,0.26):0.29;(0.30,0.33) ] [(0.11,0.12);0.13;(0.15,0.17) ] [(0.06,0.08):0.08;(0.09,0.10)] [(0.10,0.13);0.16;(0.18,0.22) |

Table 17. The closeness coefficient of each alternative with completely unknown. weight information

= 17. VA RNENEE

4, 4, 4, 4,
d: 228 2.48 232 23
d: 1.29 1.47 1.31 1.29
¢ 03613 03722 0.3609 03593

R EERANEATHEF . A4, > 4 > 4, > 4, BRBBTHEN: 4, .

5. £5RIE
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{EMIBLE &t TOPSIS J5 kB ¥, I MluB IAS EE A 5 751 e % 0/ D b v s AR PR PR (B0 HE 7 45 SR 1)
oM. 0T RMAE, ACHEEE T AREE NREENE. R EERER S C 5, T eUE S R E—
AP RIS RS AT B R A s a0 SR @ A E SE AR, AT AR DUR B Sk i e Jm M = . Bl IE
FRAE R Az 25 £ AR A R M A T — AR IR, 5 W ROZ A IR T — NN . e
T — AN SRIE B T % R T AT R R

HEE&mE
Berg Bt &R # I 4TH 13D175.

P

[1] BURE. EREH 2 BRI 5 kM) dba: BEEHRREL, 2016.

21 REE, RE, FALNL 2T ECRE XA = JeiE SR 2 JR PEREUSRITIAT]. 3R LR K244 (A R BHE ),
2016, 33(1): 1-8.

[31 Zhou, L., Tao, Z., Chen, H., et al. (2014) Continuous Interval Valued Intuitonistic Fuzzy Aggregation Operators and
Their Applications to Group Decision Making. Applied Mathematical Modeling, 38, 2190-2205.
https://doi.org/10.1016/j.apm.2013.10.036

[4] EFN. B TBRRBAES ZEMERISEINED]. BERTE K F A REERR), 2006, 23(6): 580-584.

(5] #ih, @EVE. JE AR R X0 = B S R R ST VAT, BRGS0, 2017, 31(1): 179-186.

[6] Zhang, S.-F., Liu, S.-Y. and Zhai, R.H. (2011) An Extended GRA Method for MCDM with Interval-Valued Triangular
Fuzzy Assessments and Unknown Weights. Computer & Industrial Engineering, 61, 1336-1341.
https://doi.org/10.1016/j.cie.2011.08.008

[7]1 GkTTT5. SHASXIA =M % B M1 TOPSIS ¥ @ 7 vE[)]. iS5 MiK, 2013, 43(18): 183-187.

[8] Zhang, H.M. (2012) The Multi Attribute Group Decision Making Method Based on Aggregation Operators with Inter-
val-Valued 2-Typle Linguistic Information Original Research Article. Mathematical and Computer Modeling, 56,
27-35. https://doi.org/10.1016/j.mem.2012.01.001

DOI: 10.12677/aam.2018.710141 1223 IR Esid


https://doi.org/10.12677/aam.2018.710141
https://doi.org/10.1016/j.apm.2013.10.036
https://doi.org/10.1016/j.cie.2011.08.008
https://doi.org/10.1016/j.mcm.2012.01.001

9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

Ashtiani, B., Haghighirad, F., Makui, A. and Montazer, G.A. (2009) Extension of Fuzzy TOPSIS Method Based on
Interval-Valued Fuzzy Sets. Applied Soft Computing, 9, 457-461. https://doi.org/10.1016/j.as0c.2008.05.005

Vahdani, B., Hadipour, H., Sadaghiani, J.S. and Amiri, M. (2010) Extension of VIKOR Method Based on Inter-
val-Valued Fuzzy Sets. International Journal of Advanced Manufacturing Technology, 47, 1231-1239.
https://doi.org/10.1007/s00170-009-2241-2

B, DA, ST XIRME = AR A 2 B PR RE R SRTA D], BeA IS S5 AR, 2015, 45(20): 197-203.
Hwang, C.L. and Yoon, K. (1981) Multiple Attribute Decision Making Methods and Applications. Springer, Berlin.
https://doi.org/10.1007/978-3-642-48318-9

Chen, Z.P. and Yang, W. (2011) An MAGDM Based on Constrained FAHP and FTOPSIS and Its Application to Sup-
plier Selection. Mathematical and Computer Modeling, 54, 2802-2815. https://doi.org/10.1016/].mcm.2011.06.068

Chen, C.T. (2000) Extensions of the TOPSIS for Group Decision-Making under Fuzzy Environment. Fuzzy Sets and
Systems, 114, 1-9. https://doi.org/10.1016/S0165-0114(97)00377-1

Zhang, S.F., Liu, S.Y. and Zhai, R.H. (2011) An Extended GRA Method for MCDM with Interval-Valued Triangular
Fuzzy Assessments and Unknown Weights. Computers Industrial Engineering, 61, 1336-1341.
https://doi.org/10.1016/j.cie.2011.08.008

Lee, K.S., Park, K.S., Eum, Y.S., ef al. (2001) Extended Methods for Identifying Dominance and Potential Optimality
in Multicriteria Analysis with Imprecise Information. European Journal of Operational Research, 134, 557-563.
https://doi.org/10.1016/S0377-2217(00)00277-0

Kim, S.H. and Han, C.H. (1999) An Interactive Procedure for Multiple Attribute Group Decision Making Procedure
with Incomplete Information. Computers & Operational Research, 26, 755-772.
https://doi.org/10.1016/S0305-0548(98)00091-4

Hans iXlth

SRR R BB AT 3K
1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THBIRMEERE: [ISSN], AW ISSN: 2324-7991, ElA[Zif)
2. FTHFHAIM T L hitp://enki.net/
o« PR SCRR A E” HEN, BINSCEARE, BT A

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE: aam@hanspub.org

DOI: 10.12677/aam.2018.710141 1224 IR Esid


https://doi.org/10.12677/aam.2018.710141
https://doi.org/10.1016/j.asoc.2008.05.005
https://doi.org/10.1007/s00170-009-2241-2
https://doi.org/10.1007/978-3-642-48318-9
https://doi.org/10.1016/j.mcm.2011.06.068
https://doi.org/10.1016/S0165-0114(97)00377-1
https://doi.org/10.1016/j.cie.2011.08.008
https://doi.org/10.1016/S0377-2217(00)00277-0
https://doi.org/10.1016/S0305-0548(98)00091-4
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	New Group Decision Making Method in Interval-Triangular Fuzzy Setting Based on TOPSIS
	Abstract
	Keywords
	基于TOPSIS的区间三角模糊集多属性群决策方法
	摘  要
	关键词
	1. 引言
	2. 区间三角模糊集基本理论
	3. 一个新的区间三角模糊集多属性群决策方法
	4. 算法实例
	5. 结束语
	基金项目
	参考文献

