Management Science and Engineering ‘& #7525 T8, 2022, 11(4), 803-810 Hans iXiih
Published Online December 2022 in Hans. http://www.hanspub.org/journal/mse
https://doi.org/10.12677/mse.2022.114092

ETE R EWERGATER R

MR, R, & B, RO

LR TR R IR, L
TP RS0 R H R, T /A

ks HiH: 20224F11H29H; FHAHEM: 20224812 A19H; KA H: 20224¢12 A30H

H E

B3 B R MR A5 B T RIXUA LS A, 45— UL LR R Tr . H5E, BRI TOPSIST ik B A
BM G BRRACATWRE, EERE, BE—X—ILEARFMN, WENULE RIS, P,

RIBH AW R EILE T 542 BRI R B B AR LRI R, FFRRF SRR B AU L EE 7
£, BJ5, —ATRITRTRILESEFIRIE T HTRT7 %A Rtk 57 k.

KT
XGAUCH R, BAHMIEE, TOPSISHE:, HAWREILAR) %

Bilateral Matching Decision Based
on Picture Fuzzy Sets

Yuan Tao1, Zhibin Deng?, He Huang?, Qi Yuel

'School of Management, Shanghai University of Engineering Science, Shanghai
>School of Information Management, Finance and Economics University of Jiangxi, Nanchang Jiangxi

Received: Nov. 29", 2022; accepted: Dec. 19", 2022; published: Dec. 30", 2022

Abstract

Aiming at the problem of bilateral matching decision under fuzzy preference information of pic-
tures, a bilateral matching decision method is presented. Firstly, TOPSIS method is used to trans-
form fuzzy information of pictures into satisfaction. On this basis, considering one-to-one match-
ing constraints, a bilateral matching decision model is constructed. Furthermore, according to the
combined satisfaction matching method, the multi-objective planning model is transformed into a
single-objective planning model, and the best bilateral matching scheme is obtained by solving
this model. Finally, an example of product development requirements matching verifies the effec-
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tiveness and reliability of the proposed method.
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T ={<X,y(X),V(X),O(X)>|XES} . Hr, ,u(X)e[O,l]%?SIX?‘f:ﬁ*ﬁ*ﬁ%Tﬁﬁ‘]EiE}g, v(X)e[O,l]
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Table 1. Picture fuzzy number matrix @ = [ta”b“]

%1 EREHEE 0 =[]

mxn

J, J, J, J, Jy
H, (0.2,0.4,0.4) (0.1,0.3,0.5) (0.6,0.1,0.2) (0.5,0.1,0.4) (0.2,0.1,0.1)
H, (0.7,0.1,0.2) (0.3,0.1,0.3) (0.5,0.3,0.1) (0.4,0.1,0.5) (0.2,0.6,0.1)
H, (0.2,0.3,0.4) (0.8,0.1,0.1) (0.9,0.1,0) (0,0.4,0.2) (0.3,0,0.5)
H, (0.1,0.2,0.1) (0,0.1,0.3) (0.2,0.1,0.7) (0.5,0,0.1) (0,0.4,0.6)
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Table 2. Picture fuzzy number matrix ' = [t;b””}

%2 ERSEGERET =[]

mxn

J, J, J, J, Jq
H, (0.3,0.4,0.1) (0.6,0.1,0) (0.3,0.1,0.2) (0.5,0.2,0.2) (0.1,0.2,0.4)
H, (0.2,0.7,0) (0.3,0.1,0.5) (0.6,0.1,0.3) (0.5,0.1,0.1) (0.1,0.1,0.3)
H, (0.5,0,0.5) (0.1,0.3,0.2) (0.4,0.1,0.4) (0.7,0.1,0) (0.8,0,0.2)
H, (0.1,0.3,0.3) (0.5,0.2,0.3) (0.1,0.2,0.3) (0.3,0.1,0.3) (0.7,0.1,0.2)
Table 3. Satisfaction matrix o = [77;?J }M
3. BBESEEC=[n)"]
J, J, J, J, Jq
H, 0.4286 0.3462 0.6818 0.5455 0.5455
H, 0.7273 0.5000 0.6538 0.4545 0.5312
H, 0.4231 0.8182 0.9092 0.4286 0.4000
H, 0.5000 0.3636 0.2727 0.7000 0.2857
Table 4. Satisfaction matrix ¢ = [ﬂ:fH ]mxn
4 BBESEEC=[n"]
J, J, J, J, Jq
H, 0.5714 0.7727 0.5455 0.6250 0.3750
H, 0.5588 0.4091 0.6364 0.6818 0.4091
H, 0.5000 0.4615 0.5000 0.8182 0.8000
H, 0.4231 0.5833 0.4167 0.5217 0.7273
B2 IR o =g | He=[ny "] . MEAILR SR (M-1).
m n
Max Zl = zzn:b_ﬂ Xab
a; 5 JoH
-
Max Z, = ZZUab Xab
a
_ m
(M-1) St D X <1, b=12,-,n
a=1
n
D Xp <1 a=12,-,m
b=1
Xp ={0,1},a=12,--,mb=1,2,---,n
PR3 ETAGHREILEIE, £ x=1, KHEREM-1)HA AR (M-2):

J—>H

H-J
+
K(’]ab ’7ab

(M-2) /st D Xy <L b=12,,n
a=1

-
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Table 5. Best bilateral matching scheme x,,
#5 BEWLLESR X,

J, J, J, J, Jq
H, 0 1 0 0 0
H, 1 0 0 0 0
H, 0 0 1 0 0
H, 0 0 0 1 0

fikAin e 5 LU, ARG H, S0l A 3, IR, A6 H, SR AR I, ICRE, /&6
H, SR BRI 0, LA, 2R BRI H, SUH AR ERRS 3, UORE, Al R 0, B A TITRE N 4.

6. &it

AT T — MR T B RO AR A UL TL RS TR 5755 . K007 AR 15 2 LI BOB B T X
R, JaH TOPSIS Jrik, H§XULEMRES 0 A B i 4 B AN AR L, fE AL B, s
T XGHVEHC R FAETY , B, G SRR R AEXUL UL AL TR 55 R AT TS T LR 1
Wk dg: 1) AR M A XGH VLR R DT IR RE & T 2 R SEbrik 375, O XGA LR HEE T 7T 4R
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RESEAERG . A ROWMR S 2 AR SR R . B) AR ST RN 3 T 181 P B 4R O XU UL IR o 38 il RELHEAT T W00 4R
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