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An approach to multicriteria decision-making
based on interval-valued intuitive fuzzy set with incomplete information
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Abstract: A multicriteria ranking method was proposed in which the information on the criteria’s weights was incomplete
and the criteria’s value was interval intuitive fuzzy set. The interval-valued intuitive fuzzy set of each program was aggregated
through logical algorithms. The Hamming distance of each program was computed and nonlinear programming model was
established. By using particle swarm optimization algorithms, the optional criteria weights were gained. And ranking was

performed through the comparison of the distances between interval-valued intuitive fuzzy set and superior program & inferior

program alternative. Eventually, a practical example was provided to illustrate the validity and feasibility of this method.
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EX1 A XH—NREERE, N X _E—NEREER
LA :A = ({2, py (%), v,(2)) | x e X}, K, (2):
X —[0,1], v,(x): X— [0,1], Hpu,(x) +v,(x) e [0,
1], Vx € X,

i (%) FRTRxMEFGAWRBE, v,(x) BRERE
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X ) L B A 4 R B SR 4R I S e, il X R 9T K
SRR B IRILL , B Rl S Bk o) R ) A TR Ao

EX2 WXR—NAEMNBE, X EH— X EEE

B4R A Cute

A == {<x9 /lA(x), aA(x)> I X € X}’ ﬁqj: ﬁA(x):
X —int([0,1]) F9,(x): X —>int([0, 1]) 5B ABFIE

EHAIERBEL, BT A FIFTE « € X,sup(f,(x)) +
sup(3,(x)) e [0, 1] B Mint([0, 1]) FmR[0,1] KaH

A T K RIS Ao X ) B SR BOM S e 04 = [ (x,
/1/1’ ;)A) I x e X}, ﬁqj ;LA = [M,A(x), M”A(x)], ;)A =
[V (x),0",(%)],x e X, u'(x) + "(x) e [0, 1],
w i (x) =0, v/, (%) =0, Mo, (x) =1-p,(x) —v,(x) =[1

— () =0 (2) 1= (8) =0y (2)] R AP BB
WK1, 8 AR X b 9 X R E SO 4R 104k 1V IFS(X) 6

N3 BXENAMTEWNREA, B e IVIFS(X), B4

A=, o)l xeXl, B ={(x, 0 x e X} , Wbt
3 RS T B X 6 SRR Hamming BEE 1S .

DAL B = 33 (1 wialm) =) [ 4] wu(x) -
V() |+ wa(x) - wa(x) |+ o(x) - p(x) |+
| ;D,A(xi) _‘;’,B(xi) | +| ‘;’”A(xi) _‘;’”B(xi) |> (1)
He: ;D,j(xi) =1- llr,j(xi) - v,j(xi),
M’Ij(xi) _v”j(xi) 7j = A’ Bo
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W, W, e[k, +)
Inf=AB ={W,, W, e [0, k] (2)
W,, Wy =k
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s, = 1A}, f, IRFRFA" WRBEL, =0H
EFRBED,, = | M7 RIS PSR TTR o, TN,
FHFEEERN T R(e(a,) = 1(f,, £, (a,)), n =
1,2}, Bed (a,) = fla,) = [u(a,), wala,)],

& (a,) = vu(a,) = [v(a), v"(a)], &, (a,) BF
WEFE a, RN o, FRTFERS, WEEXN.
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R RAE R B, B ¢, (a,) , T FESE
A T RN TR X B f BRI

%.8,.:(a,) =B€,.:(a), B i(a,) =1- Y5, (a,) =
1= Y ¢, (a,), BMHRENTF B, (a,) = B, (a,),

1 -

S Y B (a)m, (a)] i 1,2, k-1, WA
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BREHAE Y £,(a,) +&(a,) =1, BARERLT

BB v BT SR 23R, R LR 1 7 Ak AR A5 R A0 25 HE T
PR B R A
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HEiFA(2) KB RRBRIRETR o, BXEEEE

*ﬁg% <am9 gl(a"n B)’ gz(a,,,, B)>’ ﬁq:'i gl(a"n B) =
[5,1('1'"” B)’ f”l(am’ B):|9 gz(am, B) = [§,2(am’ B)9
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D! = D(a,, A*) =
%{m+g<-nT$x%,m+£x%,m]+m
PENE a, SREHF A WIEBER
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1)Min(D;) = D(a,, A*);

2)Max(D}) = D(a,, A ).,
BT UA_E A R T 45 T

Min(D,) = i D(a;, A7)

i=1 D(a“X") +D(ai,X')
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TR(E B H R AR, A E R S S R B Sl
AEREZRRE, Bl AEK ARG ER A AT E
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Bs)'s B < B, <PBs <P <PBs <Pso
x1 SEMENRBEER

e

2) PR TRV R E R TR
it kAL AL Min(D,) = 0, s.t.
B = 1,6 e [0,1], B e A 34507 B, HR

BB = (B, By -+, B,) HIBIEAIERL
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A% ERITE,

3) RPRLT RSO SR AT IR A

PR RS WSO R R RCR , R &
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v, = M+ oyrand! 'K, + o,randy 'K, , B

n-1 n-1 n-1 n-1 n-—
i K = obesty) — ;) Ky = wbesty; — %, %,

1

k

BRI (1)

FEAKF ()

WK (c5)

a;
a
as
ay

as

(10.2,0.3],[0.4,0.5])
(10.6,0.7],[0.2,0.3])
([0.4,0.5],[0.3,0.4])
([0.6,0.71,[0.2,0.3])
(10.5,0.6],[0.3,0.4])

(10.6,0.7],[0.2,0.3])
(10.5,0.61,[0.1,0.3])
([0.7,0.8]1,[0.1,0.2])
(10.5,0.71,[0.1,0.3])
(10.3,0.4],[0.3,0.5])

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

kAt

e

AFRA ()

BERTAESS (c5)

WAL (o)

a;
a
as
ay

as

([0.7,0.8],[0.1,0.2])
(10.6,0.7],[0.1,0.2])
([0.6,0.71,[0.1,0.3])
(10.3,0.4],[0.1,0.2])
(10.6,0.8],[0.1,0.2])

(10.1,0.3],[0.5,0.6])
(10.3,0.4],[0.5,0.6])
([0.4,0.5],[0.3,0.4])
(10.5,0.6],[0.1,0.3])
(10.6,0.7],[0.2,0.3])

([0.5,0.7],[0.2,0.3])
([0.4,0.71,[0.1,0.2])
([0.3,0.5],[0.1,0.3])
([0.7,0.8],[0.1,0.2])
([0.5,0.6],[0.2,0.4])

- n=2
=Xy t

R2 NERYE WEMEXERE

o T A HAUE BB, Sk SO PRI, o, Fl o, DTS 1 WE R 1
PRI F N B, 4 SR B AT B A 1R By [0.15, 0.20] Bs [0.05, 0.10]
4) SPRLTREB AR B BB B AR B> [0.10, 0.15] Bs [0. 10, 0.20]
Xt FE—RBERRT, LR (3) 1 B RBIE & Bs [0.20, 0.30] Bs [0.15, 0.25]
R > 3 ke ; & Ve B B st
ggigﬁ@i’i‘;ﬁ%ﬁ%% TR, TSR B IR (3) AR HE B, M Matlab 6. 0 LR AT
24 REHERBREE BB B ARAEAECN «

HRG) MRENNERR S RAR (), TiHE S
BRI R o, B EEREEBEN: (a,, & (a,, B),
& (a,, B*)) Hb: & (a,, B*) = [€1(a,, B7), £1(a,,
B, &(a,, B) = [€:(a,, B), &5(a,, B) 1,363
Wik DL WD, ff, 3 A BB = Y

D(a;, A") , D, {H#/, MR AT , X RS

D(a;, A*) +D(a;, A7)

B = (0.199, 0.102, 0.250, 0.100, 0.148, 0.201)" ~
(0.20, 0.10, 0.25, 0.10, 0.15, 0.20)"

AE YRR Y IX (8] EL AR 2 38 -

A, = (a,, [0.8427,0.8793], [0.0619, 0.09777)

~

A, = {a,, [0.6954,0.8263], [0.1316, 0.1425])
ﬁ; = (a,, [0.5841, 0.6629], [0.2495, 0.3108])
ﬁ; = (a,, [0.6725,0.7652], [0.1369, 0.1427])

s = (a5, [0.6347,0.6826], [0.2417, 0.2853])

& & etk LR Hamming BEBS D, 53304 «
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D, =0.3618, D, =0.2158, D, =0.3326, D, = 0. 1374,

Dy =0.2485, 7. D, > D, > Ds > D, > D, ,liFD_{li#l/h,
FERBET, FRAEEKENBERITR: ay > a, > a5 > a; >
ay , F LB EEIKEERN ay0

BRI T X BB EEN G B NER T BN R R ERET
AR E RN ERBW B, FF AU E S EF
YRR PR B A PR A5 BT &R A, X T B R B K
B4 REEATHR S R E R E R E R

H:w =BN+ = (B17BZ’BS’B4’BS’B6)T = (0.20, 0.10,
0.25, 0.10, 0. 15, 0. 20)T, FIASCER[13] &8 InAULEF
WEFRIPHREEEERITHE, TUERSEEXE

HRBEA (= 1,2, -, 5) K

Xl = ([0.3257, 0.4848], [0.2878, 0.4132])
22 = ([0.4896, 0.6338], [0.2185, 0.3301])
23 = ([0.4398, 0.5673], [0.2260, 0.3533])

= ([0.4972, 0.6190], [0.1210, 0.2467])
As = ([0.5204,0.6307], [0.1991, 0.3782])

M — S FF SR 13 ] H B4 R THE B BIA, 18 4y
ERE AA) (i =1,2, -, 5) K.

A(A,) =0.0547, A(4,) = 0.2874,A(4,) = 0.2139,
A(A,) =0.3742, A(4y) = 0.2869

H1 T8 4 BB AR , 7 2B T AT AR A(A)) B A/
SRR A VR BT HEF AN T 20, > @, > a5 > @y > a,, AL
BAEI A VEKAERIRE N a, Bad Rt 3 1 A VR L TR
SEREHEAT AT T LA RIS R R A TR , 5 HLf
B H , A SRR R i B R SR

4 #iE

AR SCET R 5k SR AR B EL B A X ) AR 4 F) 25 MU
HEFP [, 3 1 12 38 4R RS 2] 4% 07 R I X B B SE AR 4%, R 2
LT BB U7 SR B Hamming BEES FO0REAY , Bl DR FBF 15
BRI ZERIR . ZTEW R T RIE (LRER AR BANE R
BB R ER R A R TE 0l S AR ER B & VR IR A e
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