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Abstract In order to solve the problem that it is difficult for decision makers to make accurate judgment when multiple attributes
conflict with each other in the multi-attribute decision making. In the intuitive fuzzy approximation space, this paper firstly uses
the membership degree,non-membership degree and fuzzy implication operator of intuitive fuzzy set,and proposes the concepts of
membership degree and non-membership degree based on 0 operator and 0" operator,and proves a series of properties of them.
Then,in the intuitive fuzzy set and the multi-granularity rough set, the pessimistic and optimistic models of theintuitive fuzzy
rough set based on 6 operator are defined,and the related properties of the two models are discussed. Finally,a multi-attribute de-
cision algorithm based on the multi-granularity intuitive fuzzy rough set model based on 0 operator is presented. The evaluation of
talents introduced by universities and the evaluation of businesses in the green economy supply chain of enterprises are analyzed
as examples. The correctness of the proposed method is proved by comparing the results of the optimistic and pessimistic models
with those of the existing methods. The effectiveness of the model algorithm is also verified.
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o
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i= i=1
5. VT FEAR 4y BRAL dO (x5
6. end for
7. H dO () (I<Ki<in) L X xi SEATHEIT
8. 1f(dO(x) =dO(x) & &i7%j, 1<<i,j<<n) ,
9. 71 hO(x),hO(x) 5

10. F#8 hO (x) A hO (%) 5
11 ARE O Cx) A hO () BY R ALES SR xt dO (xo) TFHEF
12. end if
13. i th 25 5
14. end
4.3 LBIaH

Bl 2 AT SCERC30 ] H 1 L & B A A PEAN B8l AT
TR AT

RS HE AN BT TR 2 8] T A G 0
Mo 3L KA ML KA A, *ﬁﬁ%Tﬁﬁ‘d{ﬁﬁ BRG
(U,V,R;,A)(i=1,2,3),%F 5 MEHER AN U=

{T| s Ly s X3 9y s

(x1,0.66,0.24), (x;,0. 72,
0.17), <xg,o 84,0.06),(x;,0.89,0.04),¢x;5,0.58,0.39)}
FEIR A AT X 67 A 3 A R I R A 1] R RE L R 1 — 3% 3 43
BT 3 iR K4 IE N E .

Step 1 ¥ L ZIVMAE S K RIRF My, - My, s Mg, .

Step 2 MRHEE X 13 S 14 43 F3 8 S 00 FE LAy
T R BURRERE 4, SR 4 BT,

Step 3 AR X 17 43 5 5 SR UL R AR WKL R 1Y H

B BORAELRE AR B LG pR AR, S5 SR SR 5 TS,

Step 4 HR¥EE X 18 T 45— hi 3k A M9 15 4 s 8.

# 6 fTA,

/‘?\(}H

# 1 BFR R X5 AiEE A IEHE

Table 1 Evaluation value of 5 candidates from expert R;

Bk A i 35 A7
n Yy V3 Yy
kS (0.90.0.00)  (0.60,0.30)  (0.75,0.15)  (0.90,0.00)
) (0.75,0.15) (0.75,0.15) (0.75,0.15) (0.75,0.15)
Xy (0.90,0.00) (0.75,0.15) (0.75,0.15) (0.45,0.45)
Z, (0.75,0.15) (0.75,0.15) (0.90,0.00) (0.30,0.60)
Xy (0.75,0.15) (0.60,0.30) (0.75,0.15) (0.60,0.30)

# 2 BHERN 5 AL AT E

Table 2 Evaluation value of 5 candidates from expert R»

Bk A i 35 F
R R Y3 V4
x (0.75,0.15) (0.75,0.15) (0.90,0.00) (0.30,0.60)
Xy (0.75,0.15) (0. 85,0.05) (0.75,0.15) (0.75,0.15)
Ty (0.90.,0.00)  (0.30,0.60)  (0.75,0.15)  (0.60,0.30)
xy (0.90,0.00) (0.30,0.60) (0.75,0.15) (0.30,0.60)
ks (0.90,0.00)  (0.60,0.30)  (0.90,0.00)  (0.90,0.00)

# 3 BR Ry¥ 5 i A I E

Table 3 Evaluation value of 5 candidates from expert R3

BEA i B 3% A7
R Yy V3 Yy

ES] (0.75,0.15) (0.85,0.05) (0.75,0.15) (0.30,0.60)
Ty (0.60,0.30) (0.75,0.15) (0.90,0.00) (0.60,0.30)
Ty (0.90,0.00) (0.60,0.30) (0.75,0.15) (0.90,0.00)
xy (0.90,0.00) (0.75,0.15) (0.75,0.15) (0.75,0.15)
Zy (0.75,0.15) (0.75,0.15) (0.90,0.00) (0.45,0.45)
Step 5 AR X 18 XF R AT A 15 43 pR B AT EL R HE T
d° (x3) >d (x2) >d’ (x5) >d° (x2) >d (xy)

AP’ (xs)>d () >d () >d (aes) >d’ (xy)

Step 6  fi 5 HE P S5 R, ] LIS ) 5 Ak A TE A

FE AR WA SE G O T I HEFF IR,
IRWMIE T s >0 > a5 > >y
SEMAE LT s > > a0, s > a

(1. 00,0.00) (0.88,0.11) (0.85,0.15) (0.73,0.26) (0.88,0.11)
(0.88,0.11) (1.00,0.00) (0.88,0.11) (0.85,0.15) (0.92,0.07)
My, = €0.85,0.15) (0.88,0.11) (1.00,0.00) (0.88,0.11) (0.88,0.11)
(0.73,0.26) (0.85,0.15) (0.88,0.11) (1.00,0.00) (0.85,0.15)
(0.88,0.11) (0.92,0.07) (0.88,0.11) (0.85,0.15) (1.00,0.00)
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r(1.00,0.00) (0.81,0.18) (0.82,0.17) (0.81,0.18) (0.77,0.22)7
(0.81,0.18) (1.00,0.00) (0.92,0.07) (0.71,0.28) (0.82,0.17)
Mg, =| (0.82,0.17) (0.92,0.07) (1.00,0.00) (0.78,0.21) (0.82,0.17)
(0.81,0.18) (0.71,0.28) (0.78,0.21) (1.00,0.00) (0.73.,0.26)
L(0.77,0.22) (0.82,0.17) (0.82,0.17) (0.73,0.26) (1.00,0.00)
r(1.00,0.00) (0.77,0.22) (0.77,0.22) (0.77,0.22) (0.85,0.15)7
(0.77,0.22) (1.00,0.00) (0.77,0.22) (0.85,0.15) (0.92,0.07)
Mg, =| (0.77,0.22) (0.77,0.22) (1.00,0.00) (0.92,0.07) (0.77,0.22)
(0.77,0.22) (0.85,0.15) (0.92,0.07) (1.00,0.00) (0.85,0.15)
L (0.85,0.15) (0.92,0.07) (0.77,0.22) (0.85,0.15) (1.00,0.00) 4
F 4 BB B RS 5
Table 4 Multi-granularity intuitive fuzzy rough sets
U xq ) Xy x, x5
SR (0.88.0.09)  (0.87.0.10)  (0.91.0.06)  (0.86.0.11)  (0.87.0.10)
i=1
ﬁR;“(A) (0.83,0.14) (0.86,0.11) (0.87,0.10) (0.83,0.14) (0.86,0.11)
i=1
p
SR A 0.80.0.17)  (0.84,0.13)  (0.91.0.06)  (0.86.0.11)  (0.81.0.16)
i=1
%R,P(A) (0.76,0.21)  (0.75,0.22)  (0.77,0.20)  (0.72,0.25)  (0.76,0.21)
F 5 HEBWIET 5 AL AT 1Y 28 B LA BREL
Table 5 Multi-granularity fitting function of 5 candidate scores on intuitive fuzzy set
U x £} R kN 5
Y?(A) (0.71,0.24) (0.74,0.21) (0.79,0.16) (0.70,0.25) (0.73,0.22)
yPA) (0.57,0.38) (0.60,0.35) (0.69,0.26) (0.58,0.37) (0.58,0.37)
F 6 IR G LR B BB RS R 5 A4 MRk A YA 43 BRI R
Table 6 Score function of 5 candidates on optimistic and pessimistic multi-granularity intuitive fuzzy set
U i) T2 T3 T4 5
s (A) 0.476 0.527 0.621 0. 440 0.519
sP(A) 0.180 0.251 0.428 0.218 0.201
ME L E 2 AL ARMEZRE LA REERT 10
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Fig. 2 Candidates” membership and non-membership functions
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of upper approximation of optimism and pessimism Fig. 3 Optimistic and pessimistic fitting function of candidates
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Fig.5 Comparison of IFGWA,IFPWA,IFHPWA,IFHPWG
operators and the ranking of the proposed model
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Table 7 Evaluation value of 5 suppliers from expert Z;
AR AR
R
n ny n3 ny n5
my (0.50,0.30) (0.60,0.20) (0.40,0.50) (0.80,0.10) (0.70,0.20)
my (0.20,0.40) (0.50,0.30) (0.60,0.40) (0.40,0.10) (0.40,0.50)
my (0.80,0.10) (0.60,0.10) (0.40,0.30) (0.70,0.20) (0.60,0.30)
my (0.70,0.10) (0.30,0.40) (0.50,0.30) (0.60,0.30) (0.20,0.50)
mg (0.70,0.20) (0.50,0.20) (0.70,0.20) (0.60,0.10) (0.40,0.30)
#8 LR LA 5 AN A TEM(E
Table 8 Evaluation value of 5 suppliers from expert Z»
B ECR
ﬁ% EIL ng 711 712 ”3 77,1 71:)
my (0.80,0.10) (0.50,0.40) (0.60,0.30) (0.50,0.30) (0.40,0.40)
my (0.20,0.50) (0.30,0.20) (0.50,0.20) (0.60,0.40) (0.30,0.20)
ms3 (0.40,0.30) (0.60,0.10) (0.80,0.10) (0.40,0.30) (0.20,0.10)
my (0.30,0.40) (0.50,0.20) (0.30,0.60) (0.30,0.50) (0.50,0.40)
ms (0.70,0.10) (0.70,0.30) (0.60,0.20) (0.20,0.40) (0.40,0.50)
#9 LR ZHHH 5 AR R P E
Table 9 Evaluation value of 5 suppliers from expert Z;
LS
B
n ny n3 ny ns
my (0.40,0.30) (0.50,0.20) (0.80,0.20) (0.50,0.40) (0.50,0.50)
my (0.30,0.60) (0.40,0.50) (0.50,0.10) (0.20,0.70) (0.40,0.30)
ms (0.50,0.20) (0.30,0.30) (0.70,0.20) (0.60,0.20) (0.80,0.10)
my (0.60,0.40) (0.70,0.20) (0.40,0.50) (0.30,0.40) (0.70,0.30)
mg (0.50,0.40) (0.50,0.40) (0.80,0.10) (0. 80,0.20) (0.60,0.40)
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Table 10  Evaluation value of 5 suppliers from expert Z,
N AN A AR
BE R
ny ny ny ny n
m (0.40,0.60) (0.60,0.20) (0.40,0.40) (0.50,0.40) (0.70,0.20)
my (0.50,0.50) (0.50,0.30) (0.60,0.30) (0.40,0.60) (0.50,0.50)
my (0.70,0.20) (0.40,0.20) (0.80,0.20) (0.70,0.30) (0.60,0.30)
my (0.50,0.10) (0.30,0.60) (0.70,0.30) (0.60,0.20) (0.50,0.40)
ms (0.60,0.20) (0.60,0.40) (0.70,0.20) (0.50,0.40) (0.80,0.10)
F 11 BFR Zs AW 5 AL R T
Table 11  Evaluation value of 5 suppliers from expert Zs
X 4R AR
A -
711 ”2 ”3 n'l 713
my (0.60,0.40) (0.40,0.30) (0.70,0.30) (0.40,0.30) (0.80,0.20)
my (0.50,0.40) (0.60,0.40) (0.50,0.40) (0.50,0.50) (0.60,0.40)
my (0.60,0.30) (0.30,0.60) (0.70,0.30) (0.60,0.40) (0.70,0.20)
my (0.40,0.40) (0.60,0.20) (0.50,0.50) (0.40,0.10) (0.40,0.60)
ms (0.70,0.30) (0.50,0.40) (0.60,0.30) (0.80,0.10) (0.70,0.30)
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Fig. 6 Comparison of IFWA,IF-VIKOR,IF-CPT-GRA

operators and the ranking of the proposed model
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