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Abstract

In order to rationally allocate medical resources and improve the efficiency of medical services,
this paper proposes a medical-service matching decision method based on hybrid fuzzy and mul-
tiple criteria. Firstly, the definitions on triangular fuzzy numbers and pythagorean fuzzy numbers
are given. Secondly, a multi criteria two-sided matching problem above is described. Then TOPSIS
method is applied for dealing with triangular fuzzy numbers and pythagorean fuzzy numbers, and
calculating the closeness degrees. The closeness degrees are linearly weighted to obtain satisfac-
tion degrees. Further, considering the stability constraints matching of the two-sided matching
scheme, a multi-objective optimization model is constructed to obtain the matching scheme that
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can maximum the satisfaction degree of patients and doctors. An example is given to illustrate the
practicability and feasibility of the proposed method.
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2. RHISE
2.1. ZRERRME

B [ X IR, x NG ERE X Hil— o, A4 {(qu( )vA(x))\xeX}f\jXJ:E(]
—ANEWERIE, u,(x)s v, (x) 3BT ARRBESERBE. 27,(x)=1-u,(x)-v,(x) AR
W A FIRTR R B BITE AR, 7, (x) BB, BRI BB B . B BRI S0 LA RN 6 O X
NAETFE: @ 0<u,(x)+v,(x)<1, 0<z,(x)<1, VxeX.
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FEEBE M P HELM BT RS- IR 4 4B FE AR E Y, MHZAMHT 4 KIEAEYE,
MEE—RERE L | L. BERAER S BN AN R N EERFR (0) WRED(0) %
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Table 1. Patients’ evaluation matrix of doctors

F 1. BENEERITNERE

D1 DZ

2 2 ?3 P4 2 2 ?3 2
Py (0.7,03) (0.8,0.5) ([1,3,5];04,0.2) ([2,3,5];0.3,0.15) (0.8,0.4) (0.7,0.5) ([1,2,4];0.6,0.3) ([3,4,5];0.55,0.25)
P>, (09,0.1) (0.7,04) ([2,3,4];0.6,0.15) ([1,2,4];0.6,0.1) (0.8,03) (0.8,04) ([2,3,5];0.7,0.2) ([1,3,5];0.3,0.15)
Py (0.7,03) (0.8,0.3) ([1,2,5];0.7,0.1) ([1,3,4];0.6,0.3) (0.7,0.5) (0.7,0.3) ([1,3,5];0.5,0.1) ([1,2,4];0.6,0.2)

P, (08,04) (0.7,04) ([2,4,5];0.6,0.2) ([3,4,5];0.5,0.1) (0.7,03) (0.7,0.2) ([2,4,5];0.6,0.15) ([2,4,5];0.5,0.1)

D, 3 D4
P,

[ (7] 7] 04 [ ¢ 3 P4

Py (07,0.1) (0.8,04) ([1,2,5];05,03) ([1,2,5];0.6,03) (0.8,0.5 (0.7,0.1) ([1,3,4];0.65,0.15) ([1,2,3];0.55,0.25)
P, (09,03) (0.7,05) ([2,3,5];0.6,0.15) ([3,4,5];0.55,025) (0.8,0.1) (0.8,0.5) ([2,3,4];0.7,02) ([2,3,5];0.3,0.15)
Py (07,03) (0.8,02) ([1,4,5];0.7,0.1) ([1,2,4];0.3,0.15) (0.7,04) (0.7,0.3) ([2,4,5];0.8,0.1) ([L,3,4];0.6,0.1)

Py (0.8,02) (0.7,04) ([2,3,4];0.650.1) ([2,3,5];0.6,02) (0.7,03) (0.7,0.5 ([1,4,5];0.6,02) ([2,4,5];0.7,0.2)

Table 2. Doctors’ evaluation matrix of patients

= 2. BENBEMITNERE

Py P,
D;
4 ) 3 4 ) d3
D, ([1,3,5]:0.7,0.1)  (0.7,0.5) 0.5,0.7)  ([1,4,5:04,03)  (0.7,0.5) (0.6, 0.6)
D, ([2,3,41:0.5,02)  (0.8,03) 08,03)  ([2,3,41;05,02)  (0.8,0.4) (0.7,0.5)
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Continued
D; (1, 2,31, 0.6, 0.3) (0.6, 0.5) 0.7,0.3) (1, 3, 4]; 0.6, 0.15) 0.7,0.4) (0.8,0.4)
Dy ([2, 3, 5];0.5,0.25) 0.7,0.4) (0.8,0.1) ([2,4,5];0.7,0.1) (0.6, 0.5) (0.7, 0.6)
Py P,
D,
J 5 d3 J 0> 93

D, (1, 3,41, 0.6,0.1) (0.8, 0.5) (0.5, 0.6) (1,2, 3];0.6,0.15) (0.8, 0.5) (0.7,0.3)
D, ([1, 2, 41; 0.5,0.15) (0.8, 0.4) (0.6, 0.4) ([2,4,5];0.5,0.2) (0.8,0.3) (0.8,0.3)
D; (12, 3,5];0.7,0.2) (0.7, 0.6) 0.7,0.4) (1, 3, 51; 0.7, 0.05) (0.7, 0.5) (0.6, 0.4)
Dy ([2, 4, 5]; 0.6; 0.2) (0.8,0.3) 0.9,0.2) (2, 3,5];0.7,0.2) 0.7,0.4) (0.8,0.5)

N T E BE B 7 B LR R ST IR S5 & B R E R AL A RUAILAC T 56, ARE Bk K TOPSIS 15
FBE IR A BT R, R T A5 30 I8 B X7 A il o E R I 4 3 MR 4.

Table 3. Patients’ satisfaction matrix of doctors

3. BENEENHEEEMR

@i Dy D, D; D,
P, 0.23 0.35 0.34 0.32
P, 0.54 0.52 0.50 0.35
Py 0.58 0.35 0.56 0.63
P, 0.61 0.72 0.56 0.44
Table 4. Doctors’ satisfaction matrix of patients
® 4. BEBENHEEER
Bii Py P, P Py
D, 0.30 0.21 0.24 0.50
D, 0.76 0.66 0.44 0.90
D; 0.30 0.72 0.34 0.41
Dy 0.69 0.32 0.94 0.61

BN 0-1 B0 X, MU H PG D, ML AW o, MIEE DX 8% PIOGETRRE B, . N
(7 AL, i aR(1)~(6) & ST B S A % BRI B R (12)~(17), 01 F s

4 4
max z;, = ZZaijxi/.

(12)
i=1 j=1
4 4
maxz, =y Y B,x; (13)
i=1 j=1
4
s.t.le.j <1,i=12,34 (14)
Jj=1
4
>x,<1,/j=1234 (15)
i=1
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X+ Z Xy + Z x,21,i=1,2,3,4,7=1,2,3,4 (16)
ka2 ay L: B2 By
x, =0m1,i=1,2,3,4;j=1,2,3,4 (17)
it D)~ D)W A 9 5 B AR RIS, 3 — P SR B AR W R BT
00 01
1.0 00
X:
01 00
001 0

R UCHC 45 BoN(Py, Dy)s (Py, D), (Ps, D,), (P4, Dy)BIEE P, 554 DI, H% P, 54 D, IIL
fic, &#& Py 5EA D, ILH, & Py 5EA Dy ILHL.
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