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Intuitionistic fuzzy multi - criteria decision — making
method based on prioritized aggregation operators
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Abstract; Intuitionistic fuzzy numbers and their comparison laws were defined and prioritized aggregation
operators for intuitionistic fuzzy numbers were proposed. For fuzzy multi — criteria decision making problems
having a preference between criteria, in which the criteria values were intuitionistic fuzzy numbers and the
changing weights of the criteria were unknown, an approach based on prioritized aggregation operators was
proposed. By using these prioritized aggregation operators, the comparative satisfying index, comparative
accuracy and the weights of each alternative under different criteria were calculated, then the values of the score
function and accuracy function were attained. By comparing score function and accuracy function values, a
ranking of the whole alternative set was attained. Analysis of an example shows that the method is of the
feasibility and effectiveness.
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Hp0o<spu,(x) +v,(x) <1,V xeX;

pa:X—[0,1], p,(x) e [0,1],38 x )@
TS A R

v X—[0,1],v,(x) e [0,1],3R « 45
JBTHES AL

m(x) =1 -p,(x) -v(x),m(x) e [0,
L] FRON E S BORITE 8, 2R « 2 A SRR SRR R
T A RUROR R

EX2 a=[p,,v,]
BB, Hoh
m, € [0,1],v, € [0,1] ,u;, € [0,1],v, €

B = [mgvs]l M2 A

[0,1],0<p,+v,<1,0<spu,+v,<1;5(a)
=p,+v,, Ha) =p, +v,
DR SCa) <S(B) ,Ma <B.
2D)UWRSCa) >S(B) MW a > .
3NWRSCa) =S(B) MBAMB H( o) <H
(B) WMa <B;ARH(a)=H(B),Ma =p8;
WRH(«) >H(B) W a > B.
EX3 o=,V ].B =] H2AE
WAL, o
m, € [0,1],v, € [0,1] Mg € [O,IJ,Vﬁ €
[0,1],0<p, +v, <1 ,0<p,+v, <10
a®@B = [m, tps —pmrg, V],
Aa =[1-(1-pJA,1-(1-v)Al

2 HEEM PAO KT

Yager 7 3CHA [ 13 ] A5 - B 38 1 o U 4
ER PAO 3%, IR 0E T PAO BF 0 &k
i, HJ5 Gholam R 7ESCHK[ 14 ] Hok HAIAE R S R
G AR HENIEE A 0T LA AL i ¢ DMES BR
WA H Hy - Hg H, = {C,,Cy e, Cy RN
ENE G H BT n, ASUED. T AR S 7 v ) ]
EA A& A e H, > H, > Hg , BiXT TAT 2 i =
1,2, ,q M k=1,2,-,q HE i<k H >H,.
XPFAERIRHE TR o, () J0R9 ) AN i 4
E£E5 T W R, IR C (x)
= 3 Yoy, (), S, JAH § IS
A IR AR ALER.

AT ARYE Yager (1) PAO Bk, 5 221N g
K@ fEE H,  H,, -+ Hq,q NHENEE S, B4
HENNEE A rp HAFAE— N EN]. JEH n AN Rr BBy
B 7 R AE A N UE R W B R R An bR e A
e (x) (i=1,2,n,j= =12, q). W F ik
T i, Howy & SLANF

w;,; =1, w; = Hcik(x>‘

UERA R RE 0] 22 SRk 13 ].

FEHL2  FHACBOR PAO B NF , A E
ARAEWEO Z N Yk @A 1, H,,-- H,
Hem ASYEN HENI SRR H, > Hy > - > H, AF
TEA A, A He n ASFEHET 758, 0 B v
SR EBEE Id ey = [y, ], TR DA



553 4]

L/NET LA HET PAO BT B SEARR 22 E N R SRR 71

HERP O AR5 j N T R FE bRE. Hoh i = 1,2,
cen Hij==1,2,00 me oy NER T AHERR T IETE
557 RS TR I . o, BiE SRR

Dfte; = [pyvy ], 5y, =p, 08, W, =
0,Hw; =1;

)M = 11,0, =1;

NHe,, =0, e, =1;

4) YA, e, #0(k = 1,2,,7) , MRHEE
SC3XFERjAWEN I s =, Dey D De,y,
MAEE XL 2 T SC ey ),SCey ), =+,SCe, )FS
(s ) MFHEIANTE, LT, =S(c¢; )/SCs; ),

j-1

HEH :

D) N Z AFFE AT e R, Y v, =py, WS
(c; ) <O, RRFEIZMEN T, I A, LR R
B, BZAE N 1553 sRECH 0. R4 ¢
-1,

D)MREEHR L Aj=11, 0, =1;

3) MR L2 FE 3, s FonEHEN] L
AIT R EMETT I3 SCey ) RRTT S i fEHEN j T
AR R RE I T, = SCe; )/S(s; ) FIRTE )
WENTR 565 0 AN AR R . AR e B 1,

j-1

i =0, o,

w; = T,.
k=1

3 —MRERMEETREM L EN

B A AN 1) B0 Bk 22 1 0 e 556 i) Rt
A H, H, e H, Sem ASYEN ENLE R H, >
Hy > - > H, AFTEA Ay A, 3o n DR 7
S0 LA HEIME 7350 o BB EbRiE e,y = [
My vyl FORG AR T B S A HEN T B4
PRl HAfr i k=1,2,-- n,j,l==1,2, m. R%F
T

)R T, =S, )/S(s; ) FIMLHE o5

2)Kfg Hy = H(c; )/H(s;);

3T E A, MR E8 Yy, = . T,
+ wp Ty ++ w0, T,,;

OHIRETEA BRETT DR 2 = 0, H,

t woHy + + w,H,;

S)H Y >y, MITRA MTITRITE A

Y= ven > 4, WTRAMT I RITREA;

Y= Yz = 2, WHRGEHEN L Se Y iR 4
B2 RIRELEE S(ey) ,SCey) Hey) JHcey). H ¢y
>y, WA MTIRITREA,, ey = ey, W7
FEA IR A, TR,

TRBEHE A7 P B B A TS PR BT, 5 I 2
WHIBEGE (o ), &8 (ay), W (as), ANH(
a VAN RENER, HIRHERAFE o = a,= as=
o FFIRIERR. RFEXT A,B,C,D 4 >y ik
FI5 58, At T AT I LSRR DR R R I -

[0.5,0.4] [0.7,0.1] [0.5,0.2] [0.7,0.2]
R - 10.6,0.2] [0.8,0.1] [0.6,0.3] [0.5,0.3]
[0.7,0.1] [0.4,0.2] [0.8,0.1] [0.5,0.2]
[0.4,0.3] [0.6,0.2] [0.6,0.3] [0.7,0.2]

1) THRREAMER T B8R T 53 51 05, ,85,8,

s, =[0.5,0.4]@®[0.6,0.21@®[0.7,0.1]1®
[0.4,0.3] =[0.964,0.002 4] ;

s, =[0.7,0.11@®[0.8,0.11@®[0.4,0.2]®
[0.6,0.2] =[0.9856,0.000 08];

sy =[0.5,0.21@[0.6,0.31@®[0.8,0.1]®
[0.6,0.3] =[0.984,0.001 87;

s, =[0.7,0.21@®[0.5,0.31®[0.5,0.2]1®
[0.7,0.2] =[0.977 5,0.000 96 .

2) 4 S(e,) S(s) BT, = S(e,)/S(s))

R T, il R, :
0.170.96 0.6/0.99 0.3/0.98 0.5/0.98
R, - 0.4/0.96 0.7/0.99 0.3/0.98 0.2/0.98
0.6/0.96 0.2/70.99 0.7/0.98 0.3/0.98
0.1/0.96 0.4/0.99 0.3/0.98 0.5/0.98
3) MR E BE 2 TR JT SR PAO BT AYAL
Hw,:

w, =1; 0, =0.10; @; =0.07; w,, =0.02;
Wy =15 @y =0.42; @, =0.13; w, =0.04;
wy =1; w5 =0.63; @y, =0.18; w, =0.13;
wy =15 w, =0.10; @, =0.04; @, =0.01.
)it H; = H(ey,)/H(s;), & H; i
%Ry
0.9/0.96
0.8/0.96 0.9/0.99
0.7,/0.96 0.6/0.99
0.9/0.96 0.8/0.99

0.870.99 0.7/0.98
0.9/0.98
0.9/0.98

0.9/0.98

0.9/0.98
0.870.98
0.7/0.98
0.9/0.98



72 IR ERFONE == [ S RN B )

2014 44529 %

S)THE B R vy x50, RS E BRI KR
2,2, 25,2, ELHEF 45

y, =0.20;y, =0.62; vy, =0.98; y, =0.16.

Y3 > Y2 > Y1 > Vs

BRIt , TG SR Wt B2 ok R ) AR, T %
IPLSEITT o Ay, A, A, A,

4 #ip

ARTCRE SCT HAETE 5 4R BRI B AR G
MR, 25 T Y DB RS B BT (1 PAO B3 I
FCEE, 42 1 9 DA O B M 11 PAO R K%
FARUHARE Tr ik AT XA R H) & P a] B A i 47
SRFR I EL A 2 U ), SR T — O T
PAO SRk, IF 4 T BARD BR AN 151).
7S T HEN A R B R T SRR DL
T 0 A B S A 3 TP i A A [P ) )
{ECRIAS AR A 50 1 ELASCEE A AR ) R L
08 25 WE WU RS RV LA 15 E— AP BT

SE

[ 1] Atanassov K T. Intuitionistic fuzzy sets[ J]. Fuzzy Sets and
Systems,1986,20(1) .87 —96.

[2] Gau W L,Buehrer D J. Vague sets[ J]. IEEE Transaction
on Systems Man, Cybernetics,1993,23(2) :610 - 614.

[3] Bustince H, Burillo P. Vague sets are intuitionistic fuzzy
sets[ J]. Fuzzy and Systems, 1996,79(3) :403 —405.

[4] Atanassov K, Pasi G, Yager R R. Intuitionistic fuzzy
interpretations of multi — person multi — criteria decision
making[ J]. Proceedings of 2002 First International IEEE
Symposium “Intelligent Systems” , Varna,2002 (1) .115
—-119.

[5] Chen S M, Tan J M. Handling multicriteria fuzzy decision
— making problems based on vague set theory[ J]. Fuzzy
Sets and Systems, 1994 ,67(2) ;163 - 172.

[6] Li D F, Cheng C T. New similarity measures of
intuitionistic fuzzy sets and application to pattern
recognitions[ J |. Pattern Recognition Letters,2002 (23 ) ;
221 -225.

[7] Liang Z Z, Shi P F. Similarity measures on intuitionistic
fuzzy sets[ J]. Pattern Recognition Letter,2003 (24 ) :2687
—-2693.

[8] Xu Z S. Intuitionistic fuzzy aggregation operators [ J ].
IEEE Transaction on Fuzzy Systems,2007,15(6) :1179 —
1187.

[9] Deschrijver G, Kerre E E. Implicators based on binary
aggregation operators in interval — valued fuzzy set theory
[J]. Fuzzy Sets System,2005,153(5) ;229 —248.

[10] Turksen B. Interval valued fuzzy sets based on normal
forms[ J ]. Fuzzy Sets and Systems, 1986,20 (1) ;191
-210.

[11] Xu Z S. Methods for aggregating interval — valued
intuitionistic fuzzy information and their application to
decision making [ J ]. Control and Decision, 2007, 22
(2):215 -219.

[12] Wang J Q,Li H B. Multi — criteria decision — making
method based on aggregation operators for intuitionistic
linguistic fuzzy numbers [ J |]. Control and Decision,
2010,25(10) ;1571 - 1574.

[13] Yager R R. Prioritized aggregation operators [ J ].
Internationl Journal Approximate Reasoning , 2008
(48) :263 —274.

[14] Gholam R A, Hamid S G. Application of prioritized
aggregation operators in preference voting [ J ].
International Journal of Intelligent Systems,2010 (24 ) :
1027 - 1034.



