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g-rung orthopair fuzzy self-dual aggregation operator and its application

DU Wensheng
(School of Business, Zhengzhou University, Zhengzhou 450001, Henan, China)

Abstract: To handle g-rung orthopair fuzzy multi-attribute decision making problems, an information fusion method is proposed
based on the g-rung orthopair fuzzy self-dual aggregation operator, which is induced by the weighted power mean operator with its
power being rung g. Some regular properties of this g-rung orthopair fuzzy aggregation operator are investigated, such as the
idempotency, monotonicity and boundedness. The limiting case of this operator is examined as g approaches infinity, and the
boundedness is precisely characterized by the monotonicity of weighted power means. The aggregation operator based approach is
developed to deal with multi-attribute decision making problems under g-rung orthopair fuzzy environment. An illustrative example
related to the venue selection for sporting events is proposed to show the effectiveness and feasibility of this approach. The influence
of the parameter therein on the ranking results is discussed to demonstrate the robustness, and comparisons with some existing
methods are presented, which implies the current method can maintain the final results with a simpler calculation.

Key words: g-rung orthopair fuzzy set; self-dual aggregation operator; multi-attribute decision making
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Table 1 Evaluations of alternatives with respect to four attributes

i ¢ G C3 Cy
X, (0.5,0.3) (0.3,0.6) (0.4,0.5) (0.4,0.1)
X, (0.3,0.5) (0.5,0.2) (0.5,0.3) (0.6,0.3)
X, (0.3,0.4) (0.2,0.7) (0.3,0.6) (0.4,0.4)

41 RRITR
KIS 3 A A DR B B R AR ,
FB R T IEE R Y, PRI PSR T A AR AL
TER2 AN x WRASGFEE, W ¢g=2, X (8) 1 o, =0 (o, ap, a;, ay,) =

4 7
( N wad, ZW,-Vf,-j =(0.398 7,0.471 2) ,
i=1 i=1

B 5 o, = (0.461 5,0.343 5) il ;= (0.277 5,0.576 2) ,

$B 3 HERANENES, L (9) 118 S(a,)=0.398 72-0.471 2> =-0.063 0, [A/BEA[15 S(a,)=
0.095 0F1 S(a;)=-0.2550, 534N H(a,)=10.3810, H(a,)=10.3310 Fl H(a;)=0.409 0,

TB 4 HILTH S(o,)>S(a,)>S () , A o, >a, >a,, WHERHEDT R x, >x, >x,, BITSRL
TR AR x,
42 BSEXRARERNZM

H1 20 (8) AT, 240 g WIMUE S XIZA T IR GG R A — g 52, I A5 R I il AR 1 1, 2B ¢
LIS HA S EUR R A LA UL g RIRUE AR A0S S5 4550 AR RS2

PRI DAy R SR A v ) A ST TR AR E BRI, B g = 1, R IARB T g =1, % g€ [1,10] ,455)%%
FHEOCT g-BriESSR) B XHE SR G 587 AR A 3 sR A n 18] 2 s

0.15

0.10 |

0.05

0 : . . - geemmemso-co-osewwwkewww W d
20.05 fuu___ B 10
—010f e

~0.15 |
-020}
025t T e X
~0.30

o3 BRI

K2 kr RET AXMEEREH T H 28 g M50 KA

Fig.2 Scores of alternatives with different ¢ in the self-dual aggregation operator
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Table 2 Scores and rankings of alternatives by different aggregation operators
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