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Abstract: With regard to intuitionistic fuzzy multiple attribute decision making with interaction between attributes, a
method based on the Zhenyuan integral is presented. The intuitionistic fuzzy Zhenyuan averaging(IFZA) operator is
developed, and some of its desirable properties are studied. The research shows that the IFZA operator can fully consider
the importance of interactions among different attributes and improve the intuitionistic fuzzy Choquet integral operator.
Finally, a method based on the IFZA for intuitionistic fuzzy multiple attribute decision making is introduced, and a
numerical example is provided to illustrate the effectiveness and applicability of the presented method.
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TRANGEWNE o = (fta,va,)(0 = 1,2, -,
m), Bl

=IFZA (v, oy -0y Q). (19)

Step4: THHIT R A MERE WM 0 (0 = 1,2,

m) (7553 bR ELS (v ) FURE B B2 BRI 80 H (v, ), 33 T
%JﬁﬁﬂFT?%MlJXTﬁ%J&ﬁﬁFF,fﬁiﬂﬂﬁﬁnﬁﬁﬁ%.

Bla Il s) i — B A5 B BOR St H A

P H LG L A 10 MR ik 7 &5 B B IR E

H(Gs) =ANJ7 THRME R 7 R IBEAT VAN, T KX 07 &
Ai(i=1,2,--- 10) £ G = {G1, G2, G} FHEAT
VA, VAN MBS BRI B R R, A3 B T 5 S
K2R,

x1 HREIMEFLITGE

T % G, G» G
Aq (0.7,0.3) (0.8,0.1) (0.9,0.1)
A, (0.6,0.2) (0.8,0.2) (0.8,0.1)
As (0.4,0.1) (0.5,0.3) (0.5,0.4)
Ay (0.7,0.3) (0.8,0.2) (0.6,0.3)
As (0.5,0.5) (0.7,0.3) (0.4,0.2)
Ag (0.4,0.3) (0.6,0.2) (0.8,0.1)
A (0.3,0.6) (0.4,0.3) (0.2,0.2)
Asg (0.6,0.1) (0.5,0.1) (0.8,0.2)
Ay (0.4,0.5) (0.9,0.1) (0.3,0.1)

Aqp (0.3,0.5)
IR 1% A 7] SEBRIG O, T K —BUN AR Gy
MGy b Gy B E A & K AEH B IR T
FIRAGE B A7 TH AR I R BT H , PR,
B u({Gi}) = p({G}) = 04,u({Gs}) = 03,
p({G1,G2}) = 0.6, u({G1,Gs}) = p({G2,Gs}) =
0.8, w({G1,Ga,Gs}) = 1, (@) = 0. R EE L,
I 5 A1) F TEZA 7 FINTECA 511 BN J7 R T
e, 13 B AR gt SR 36 3 .

=2 HTFIFCAFMIFZABEFHIERER

(0.6,0.4) (0.4,0.1)

GES IFZA IFCA

A, (0.87,0.10) (0.82,0.12)
A, (0.81,0.11) (0.77,0.16)
A, (0.57,0.08) (0.53,0.13)
Ay (0.78,0.21) (0.71,0.26)
As (0.62,0.27) (0.56,0.28)
Ag (0.70,0.13) (0.65,0.19)
A, (0.35,0.28) (0.33,0.31)
Ag (0.72,0.08) (0.66,0.12)
A, (0.72,0.14) (0.69,0.14)
Aqp (0.51,0.24) (0.49,0.28)

AR B0 BRI A5 73 bR A5 R 0 B2 BR i, W A4S 2
IR BTV T 4% 18 77 S8 (4 7 AR TFZA 5111
TR PSRN

A = Ay = Ag = Ag = Ay -
Ag = Ag = A5 = Ay = Az

HIIFCA 5 715 21007 RAFF 4R N

Ay = Ay = Ag = Ag = Ag =
>-A4>-A3>—A5>-A10>-A7.

A DL Y, 38 i IFZA FI IFCA W Fh 45 1% 7 2515
FIR B T AR, A2 Ay 3 — 50 7 Al LUK B,
IFZA 5143 B 1) 77 2 VPl (B %2 K T IFCA 55 i
NS5 R, B Stpza (o) > Strealas)(i = 1,2, -+,
10), H 7 RIHEF AR AR, W1 Ag F1 Ag IAN 7 1)



548

*

R %£33%

He IRYE IFZA 745 As = Ag; 1T H1 IFCA 5713
B S5 R, B Ag - Ag. H 325 K /2 IFCA
SRR R R 25 18 T BB 2 i b ) S 96 i
18 RN B AT B B 2R AN A T T SR A 52K 1R
F R Ag K (As B12K T n({G1}), n({G2}), n({Gh,
Gz}) *ﬂ u({Gz,Gg}), ﬁzﬁ 75 % Ag ?j'!‘\ 9% T /L({G1}),
p({Gs}), u({G1, Go}) F1 u({G1, Gs})), M F Eoot
T7 %8 A AF IR B PP T A ST tH I TIFZA 55114
T TFCA S I3 ik [, B8 4 11 4 e B & MR R A
ORI OG &1, AT IRE S 1 M S A B Rk 1R T &
A R R A B

5 4 @

i Choquet FR 73 75 Ab 32 B 5 R DG BX 22 )&
PR S 0] ) A J2, AR SR T B AR Zhenyuan
Ror 1) (IFZA) 557, FRE 70 7 S 1 A e A
AVEE R YL B R, BAR IFZA B 1 iH
TH L IFCA & 7%, {H 2 IFZA 5 1 R A 1 %) Jg 1t 2
F] R SR BB % &R, U3k T TIFCA B 7R RE 78 43 I i J 1k
(] P S TR R 52 ) R o, AT 453 1) B g 5 B 1) o 5 45
R.BJEHHIT T IFZA 51 1£ B0 22 8 11 v 5 i)
RN, T — PP T IFZA 51 I RSE 72,
FE 8 o S B E T 1% 07 VR B A SR R KRR
1) A A2 A 7T H At R 20 B 58 O] Zhenyuan #7535
+, W E AR Zhenyuan F3 43 1 AR 5 11 B G SR
75T Zhenyuan 73 514

S 3k (References)

[1] ZadehL A. Fuzzy sets[J]. Information and Control, 1965,
8(3): 338-353.

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

(3] AR¥FEK. BRI A RELE S M HT M), Jbst: FY
=7 HfREE, 2008: 10-62.
(Xu Z S. Intuitionistic fuzzy information aggregation:
Theory and applications[M]. Beijing: Science Press,
2008: 10-62.)

[4] Atanassov K T. Intuitionistic fuzzy sets: Theory and
applications[M]. Heidelberg: Physica-Verlag, 1999: 25-
50.

[5] =%, ELOASOMIAE UK 50 S 77 (M. b s
[ 7 ol ek, 2012: 8-36.
(Li D F. Intuitionistic fuzzy set decision making and game
analysis methodologies[M]. Beijing: National Defense
Industry Press, 2012: 8-36.)

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

(7] AR, 280, IR, — 8 E B0 2 PRI 5Kk
fige e FLRE T (9. 421115 B 5K, 2015, 30(4): 640-644.

(8]

(9]

(10]

(11]

(12]

(13]

(14]

(15]

[16]

(17]

(18]

(19]

(20]

(Yu GF, Li DF, QiuJ M. Solution to intuitionistic fuzzy
linear programming and its application[J]. Control and
Decision, 2015, 30(4): 640-644.)

T, ARG, HE T 0 0 e B B B AL 2 HE N ok
FOT ). $EH 5 PR, 2010, 25(9): 1297-1306.
(Wang J Q, Li J J. Intuitionistic random multi-criteria
decision-making approach based on score functions[J].
Control and Decision, 2010, 25(9): 1297-1306.)
WYL BT B RORIE B R ZR G VR 9T 5T (D]
BUM: WL LR R G S5 504 b, 2013.

(Zeng S Z. Study on the comprehensive evaluation
technology based on intuitionistic fuzzy information[D].
Hangzhou:  School of Statistics and Mathematics,
Zhejiang Gongshang University, 2013.)

Wi's, 22 RE. H£T Choquet B3 X B9 AN € 15 & 15
SARGEH 7 R ILN A ). #3565 K, 2016, 31(5):
842-852.

(Chen Y, Li T. Intuitionistic uncertain linguistic
information aggregation operatorsbased on Choquet
integral and their application[J]. Control and Decision,
2016, 31(5): 842-852.)

Grabisch M. The application of fuzzy integrals
in multi-criteria decision making[J]. European J of
Operational Research, 1996, 89(3): 445-456.

Tan C Q. A multi-criteria interval-valued intuitionistic
fuzzy group decision making with Choquet integral-based
TOPSIS[J]. Expert Systems with Applications, 2011,
38(4): 3023-3033.

Tan C Q, Chen X H. Intuitionistic fuzzy Choquet integral
operator for multi-criteria decision making[J]. Expert
Systems with Applications, 2010, 37(1): 149-157.

XuZ S. Choquet integrals of weighted intuitionistic fuzzy
information[J]. Information Sciences, 2010, 180(5): 726-
736.

WulJ Z, Chen F, Nie C P, et al. Intuitionistic fuzzy-valued
Choquet integral and its application in multicriteria
decision making[J]. Information Sciences, 2013, 222(4):
509-527.

Wang Z Y, Leung K S, Wong M L, et al. A new type of
nonlinear integrals and the computational algorithm[J].
Fuzzy Sets and Systems, 2000, 112 (2): 223-231.

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.

Hong D H, Choi C H. Multicriteria fuzzy decision making
problems based on vague set theory[J]. Fuzzy Sets and
Systems, 2000, 114(1): 103-113.

Wang Z Y, Klir G J. Fuzzy measure theory[M]. New York:
Plenum Press, 1992: 30-75.

BRI RER I PSRRI AR 3 K AE 73 R BOR Hh K
FIMI. b5 BhF H AL, 2008: 21-72.

(Wang X Z. Fuzzy measures and fuzzy integral and
their application in classification technique[M]. Beijing:
Science Press, 2008: 21-72.)

(Fritsmit: FEH)



