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Step 2 RHIEG A " 5 ™,
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SCE,, (%,,2")= min SEC(x;,x7) ,
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PTG ISR — iR A 4
FUANTR R A - B 1A X = a0, 0, |, T
SEHTIREBEEZELT 4 NMHEEK C=1c,,¢,65,0, 1,
RN TR AR B B MERE. HIX
(BRSNS ER TR TEZS NP Sl e W
INo FEFEN A TCR 40 KR IZ B IR TR
AHNEED R B9 PP A (8, HE K AF hr ORI £
HEN) ¢ AALEE )44 (0.1,0.2,0.3,0.4) 7,

Step 1 X HR S REIEATHLEAL .

FH T B 2 B 2R O ) 77 Al = A 2 Sy K A
RUMEN  ARE K (4) B PRSRFE R LG 3 2,

Step2 MR (2) K (3), 3K IE 7 B i
5w GRS R
x*=1{([0.5,0.8],[0.3,0.5]),([0.5,0.87,

[0.3,0.5]),([0.3,0.7],[0.2,0.5]),

([0.4,0.6],[0.4,0.5])

x =1{([0.3,0.6],[0.2,0.7]),([02. ,0.6],

[0.3,0.71).([0.3.0.6].[0.4,0.7]),

([0.2,0.41.[0.4,0.8])

F1 X EEEX TR HTEMIRGE T B R R AERE

Table 1 Decision matrix under interval Pythagoras fuzzy environment

%, X, Xy X
c ([0.4,0.8],[0.3,0.5]) ([0.2,0.7],[0.3,0.6]) ([0.5,0.8],[0.3,0.5]) ([0.5,0.7],[0.2,0.6])
¢, ([0.2,0.6],[0.3,0.7]) ([0.4,0.5],[0.3,0.6]) ([0.2,0.5],[0.2,0.6]) ([0.5,0.8],[0.3,0.5])
o ([0.3,0.7],[0.2,0.5]) ([0.2,0.6],[0.2,0.7]) (10.3,0.7],[0.4,0.7]) ([0.3,0.6],[0.4,0.7])
¢y ([0.4,0.5],[0.4,0.6]) ([0.4,0.6],[0.4,0.5]) ([0.4,0.4],[0.2,0.8]) ([0.2,0.4],[0.4,0.8])
F2 AT X EME B A B B AR A R 5K AR B
Table 2 Normalized interval-valued Pythagorean fuzzy decision matrix
%, x, X X
¢ ([0.3,0.5],[0.4,0.8]) ([0.3,0.6],[0.2,0.7]) ([0.3,0.5],[0.5,0.8]) ([0.2,0.6],[0.5,0.7])
c, ([02.,0.6],[0.3,0.7]) ([0.4,0.5],[0.3,0.6]) ([0.2,0.5],[0.2,0.6]) ([0.5,0.8],[0.3,0.5])
s ([0.3,0.71,[0.2,0.5]) ([0.2,0.6],[0.2,0.7]) ([0.3,0.7],[0.4,0.7]) ([0.3,0.6],[0.4,0.7])
c ([0.4,0.5],[0.4,0.6]) ([0.4,0.6],[0.4,0.5]) ([0.4,0.41,[0.2,0.8]) ([0.2,0.4],[0.4,0.8])
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Step 3 AR (4) Y SCE(A,B) 4K
9 BRI IR v, 5 " T BURTRRAS SR, 45
RIS,

Step 4 HH=(5) 703K HiJ5 % «, BYARXS T
JE &(x,) HEPRILE 3,

Step 5 AR AHX WG T B2 Y HEFY 8 L
&, HIRAUIEFE,

A4 JEARSHR NI E AR [ 8 ] hiz AT &
DX (8] {E B8 3% AF S 07 BB AR I ACF 2 51 (-
IVPFOWA ) Ji5 5 IX. ) ELEE ik BFRLTT OB 1 & 24
ST (I-IVPFHA) & H AT R A A R S5 3R W
3 RO AR R R e A — B, B T
ARITEA R . A SCHR 07 125, 5 183 T ITPA
PR P E AN E P 5 S VAN I 2[R A A
AR DCIRRREE , TR 1 Fh B 8 0 5t ok O AN 1

#*3 mXRZ N SCE(4,B) BEIMER

Table 3 The result of SCE( A,B) symmetric cross entropy

SCE(x;,x") SCE(x;,x ) &(x,) 4
% 0. 066 4 0.044 9 -0.733 6 2
%, 0.048 0 0.069 1 0 1
Xy 0.092 2 0.007 5 -1.812 3 4
Xy 0.074 3 0.0529 -0.782 4 3

x4 IMHEFTERGHNARHEFER
Table 4 The scheme ranking results obtained

by three calculation methods

Ty Xy Xy Xy Ay

I-IVPFOWA 455 11k 2 1 4 3
[-IVPFHA 458 17k 2 1 4 3
AR Y A8 U s 2 1 4 3

4 HRIB

HY T DX B B2 TR BRI B £ (IVPES) HEIX (]
BB AR (TVIFS) HA 50Nz (4 i F i Fl, A
e AT DDA E PR3 X [B) BRI 4E (TVIFS) Fr A
BRI SC PR (R R, A SCORE DX 8] 158 AR B8 T
(5L T3 S I TOPSIS Ty v i g 31 IX. [R]{E 52 15 B/F
PIHMIIR B T, 58 ST — Rl i 2 XU =X, 3=
BT T 58 SR I 7 5 6 R 58 SR R AR R

H L TOPSIS J7 vk Hh Y 4% i B B 000 B2, AT 5 v /Y
HERRPE , T 1 fl T B 0 2 A A 2 A BTl
HiiR2E, FE T XA S A RO SR TS
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Multi-attribute Decision Making Method Based on
Interval Value Pythagoras Fuzzy Number

HAO Jiang-feng'* , CHEN Hua-you’ , QIAN Yun'” , ZHOU Yi-xuan’

(1a. School of Mathematics and Statistics; 1b. School of Electronic Engineering, Chaohu University, Anhui
Chaohu 238000, China;2. School of Mathematical Sciences, Anhui University, Hefei 230601, China)

Abstract; In order to solve the problem of multi-attribute decision making with interval value Pythagoras fuzzy

number (IVPFN) | a multi-attribute decision making method based on interval value Pythagoras fuzzy cross entropy

is proposed. Firstly, the concept of cross entropy is introduced into the interval-valued Pythagoras fuzzy sets

(IVPFS) , and a new measure of cross entropy of the interval-valued Pythagoras fuzzy sets (IVPFS) is defined ,

which is used to describe the difference degree between the two interval-value Pythagoras fuzzy sets. Secondly,

according to the score function of each interval value Pythagoras fuzzy number (IVPFN) , the positive and negative

ideal solutions of the interval value Pythagoras are determined. On the basis of TOPSIS principle, the optimal

scheme is obtained according to the relative closeness between each scheme and the positive and negative ideal

solution. Finally, an example is given to verify the proposed method, which shows its feasibility and rationality.

Key words:interval value Pythagoras fuzzy set; cross entropy ; TOPSIS;relative closeness
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