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Multi-Criteria Two-Sided Matching Decision Method

Based on Fuzzy n-cell Numbers

LI Rong, YE Guoju, LIU Wei

(School of Mathematics, Hohai University, Nangjing Jiangsu 210024, China)

Abstract : This paper proposes a new method based on fuzzy n-cell numbers to solve the multi-criteria two-
sided matching problem. Firstly, the maximum deviation method is used to calculate the criterion weights for each
matching object. Secondly, fuzzy n-cell numbers are constructed based on the mean values and left/right dispersion
degrees of the data, followed by the computation of score functions. A matching model aimed at maximizing the
satisfaction of both objects is established, and the optimal matching decision scheme is obtained by solving this
model. Finally, the feasibility of the proposed method is demonstrated through an example of two-way selection
between enterprises and job seekers.
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B 1962 4, RGHVCHEL AR5 A& i1 Gale Al Shapley Py 27 & &1 % WS AR VT T [m] 42 Y, Hod Shapley #:57
(RS AE VE BC S U e K VE L AR DEBCHEA 7 17 B R X 43, If H A2 “ Gale-Shapley” k. Fifi/5 Roth B
“Gale-Shapley” BN HTSZFR2 , I HEEH—XF 2 22 VCELAY “Hospital-Resident” 2.9 6]. Shapley 11 Roth
HARAS 2012 ARG DURKE.

WE, SUAVCECARE ST R B NSRS %8R, 2 ARSI 2 60, JE AN e MEE. i
A, XA E BT . P RRUSGE T ARE LDV EL R AR R ) 2, R FEWET TOPSIS 77
Pl BB TR R AGH TE R I , SRIFSEEE TR 2P EG R | B EF B O 806 e F A
R, Li G5 MEET SO B ASOR it 4175 2 A N7 XG0 DE R AU A he S 2 7= fit i 15 AT 55, Zhang S50 MR RIS 5
RIBEANT, B8 TP BT B A SUAVE BRI | Fr G 5 T DX (] B BORI AR Sy e ey | &
B B U2 S RGH VE R R | T A WX 2R MR E T T B BRI H ARG T G, $2 13
T 2 ET R HEIE I 20 EERERIE F AR FRIE S = BN VC AL %, 2 IR0 5F 42 25 T2k TODIM iy & A
RO A A e DT B P ok T ik

MHT, BUHVCECHFY O 7 2 S S 2 R, e T 2 S0 bR, (HUE , 3 AGH VERE 5 A
JriBR : PERCXT AR MRS MG VRN, MIAESEPRA TG, TS S MBE BRI, AFE PR
T PAG N ) N IR BRAR AR 22 5, [P SR B TR RN 58 A o i o3 e BAT sh 828 4k, PRI, St
ZUENIPE53 5 28 AR AN 22 DG 2. A SCTEWUAR B SR E PAE BUS 38 A M) m-cell 0N DL BCXT 42 i
T2 4EVVAL , IF H 305075 I SR 5 TR S SRR B AN R X PR AR A AE 25 5, SRAfAT A AN 58 2 EIAL
HIECAEAY , RS R, RN BGA VS ARG 3 S PEe xS AR e AR SCRR D7 B A A X DE i 1)
SRR HINZR GV, A SCHE S AR 5 2 A5 52 B,

1 &R
1.1 3k DAL A A

e FBGAVEBLEEA E . FEXGR VERL ), 0807 B A = {Ay, Ay, A} FIB = {B,y, By, -,
B,}, H: A, FoR AP i NLECWT S, B, #R BB j ANICES, i e T = {1,2,---,m}, jeJ =
{1,2,---,n}, JFHMBBE m <n.

EX 19 K T:AUB— AUB, Ti—"——Wjt, XiVA, € A, VB; € B ELIT =55
1) T(A;) € B;
2) T(B;) € AUB; ;
3) T(A;)=B; HHAUY T(B;) = A; s
WIFR T RBGAVCHEL. & 1, T(A,) =B, #/~ A, 5 B, ILHL, T(B,) = B, #&m A T&A T —55 B, ILEL. )
P m <n, ATHI A HAE—I0LE B HAEE—A B, 5ZICHES, 1fii B A m —n J0BAT DT ELI.

TS AR E VC R .

X 20517 0 sA il s 435 A % By B9 EE LA K B, X A, BWERERE. LA F RS Sz —
1) 3 A, A€A, B;,B,€B, T(4)=DB,, T(A)=B;, i1 s >s4 LI sE > sE;
2)3A,€A, B;,B.eB, T(A;)=By, T(B;)=B;, 1§ s} >si;
WIFR T /2 AFRE R 5 W, PR T 2FR0E VElE. & L2380, QiR A, #1 B, FexF, A, #1 B, Bxf, {HE A, %F B; 9T
BIEHXT B, K, IEH B, XF A, IR HEXT A, (R, B4 A, 1 B, AT GBS S B A BCx 5 FLIE SGHT A i
XE F3Ak, AR A, By BXF, B, A VCECI, {H2: A, X B, (R EE XS By, (R, R4 A, WRESHSTH By 1
BOXT, BmiFn B; BoX). XPAMEIL T TR2ARER, BRILZ AN, R T 2FE TR
1.2 & n-cell 1

Wu: R — I =[0,1], utR" LE—MERIE, L € (0,1], 0 [u]” MBI w i r 858, Hp (u]” =
{zeR™:u(x)>r}.

FEX 31 FFRIMIAE w il e LU TR U 5%
1) wiElER, Bl 32, e R 15 u(zy) =1;
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2) w BRI, BV, y € R™, 0 <A< LG u(Az+ (1 N)y) > min{u(z), u(y)} ;
3) wig PELEN, BIVa, e R (k=0,1,---,n), xp — zo {15 w(xe) > lim,_ou(zy) ;
4) [u]” BN ;
MFR w2 —> n QEBIRIEL. 2tk n EEORIEIN LS IC/EE.
EX 4 iR w e B, HHXFAERERN re[0,1], [u] JE—ndEdr ik, B [u]” W LI N

H?:l [&(T),E(T)] = [ﬁ(r)vm(r)] X [@(T)JTZ(T)] X X [%(T%W(T)] ) (1)
A w(r), w(r) € R, B w(r) <w(r), r€[0,1], i=1,2,---,n, WFRwE— B n-cell B iCHTA
B n-cell A L B 6K L(E™).

2 ETIRM n-cell A9 % AN X FLERFRIREY

AR S —FP ST n-cell BT, T o 2 e WIRGHVC AL R, 155, X R b R B BC# A7 5
O RS, R, SRR 22054 R B AOE A . 153, MBI n-cell BUTR AT/ R, o, &
SEXGHVCECARABERY | 58 5 A SR AR A B e L X .
2.1 TSt

XU VCEC IR, 8 H W K AR B BANVCECXT G4, S BRIC BC XU B 2R R B, 75 22 DU B R
Ft B 1) DU [ s 27 R R R ) TEA A5 B AUE A AR 2. N T2 Hh DR R v il S ) 5

A={A}, Ay, A} s ZUENIBAVE B SRR rp— DU RIS, A, 2o APIYES i NICECRTS , i e
I={1,2,---,m}.

B={By,By,---,B,}: ZUEN XL VT EC SR o 55 Sh—h DR EC X R EE S, B, #oR B RIS j AN DCECXT
%, jeJ={1,2,---,n}.

CA={C{.Cs',---,CA X BHILECX RAATVAGI , A PR RE TGN RS, O 3R CA PSR k4>
HEN), k=1,2,+,qa, qas& APERFEE MR TEAG TN B .

CP={CP,CP,---,CE } . X APICERAATIFAGIS , B b A EN RS, CF R OF ilEs 14
HEW, 1=1,2,-+ ,qp, qpJ& B TR PR E I .

whi = (Wi Wi, WA T A TR RHERCE [ & o S CA RS BN ERIIALE , wt >0, k=1,2,-,
qa, IFHY M wi=1,iel

W = (Wi, Wy wad) T By AR R HENIA R 4, w7 S O R L ANENT AR , w7 >0, 1=1,2,---,
g5, FH P W =1, jelJ.

R = (1) nxqs : A ¥ BHUCECXTRAITARIERE , i, FRARIRE A, KT HEN A XICECN 4 B, TTAL (5
B,jed, k=12 ,q4.

T/ = () gy : B; X AHRVCEEXT R AIEAG G, ¢, FRIRRH B, X THEN CP XFULFXT 4 A, BTEASG (5
H,iel,1=1,2,---,q5.
2.2 JEIREENINE

it RGURAE I PR B , M ERGHVE RV AR, A, PEAAEREIE N RY, i=1,2,--- ,m, B, [T
FEFFIC N T, j=1,2,-- ,n.

TEZHEMI PSR RE | PSR DR At ) 24 SRR ) BRME LAV R 27 1 v IR R, AR R R e 2 L
A BRI PRI, RS n-cell BURTHT PSCHA 2 25 PRI BOMENIRCE ) i, A SO SRR B 22 AR 8 42
PTEIACE , 27 ik S t Wang® $2 HIF FH T 2 JE M e o [l , FHOBGAR S PR B 25 (R, AR IZ A0 i
X bR BRI 5 i A IR 354 5 2 (I R/ IN P A o 451 D P AR 0.

PR TCE AL S B AR (5 B, AR R R B 251, TSR A, ST kD UENI R PEAl R 220 -

deviti =Z|ajk—apk\. (2)
Jj#p
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20, FIBPRE A, XA D A O 22 A -
Zdevk Wi *ZZMJ’“ Apre|wp? (3)

k=1 j#p
A, A HEDIAS R AL ALy -
max Y A >0 | — ap wi,
=1,2,---,qa,
3 (4) Ry R PE R, i i — AR, Al LIRS B DRSEE A, BRI R )
whi = (i wi o we )T eI = (1,2, ,m}. (5)

FARU L Y B, W PPASHENIA A58 0, nl LS I RGBSR A B, (PPl A R i) 4t
max Y15 30, laq —aglw,”,
st S0 wl =1, (6)
w1 >0, 1=1,2,-- ,qp,

BESFEH B, IIFARE R, 108 : 0 = (v ,w, o wn )Ty e ={1,2,-- ,n}.
2.3 HEEM n-cell FHITEF S R L

HENIAC A E i, 2D TR RO BB/ /A B HUEEAD TS B n-cell B, JF HITS AT el LIDSR
Ay BIVEAERE S BAA AR n-cell BOTITIHAT I s, Ay ROPPAS RGN -

1,1 1
By |ryyoryg o Tlqa
By |rl i, - rd
21 T22 2
R': aa (7)
1,1 1
B”ﬂ 7'”1 Tn2 ’rnqA

MG 2.2 WHHE, REH A, TENACER (A58 w? = (Wi wi, - wA) T, i=1,2,---,m. Hodv A, BOUENAGE

ﬁiﬁw“*wlw?pnéﬂrﬁ%&%ﬁAﬁﬁﬁ@mﬁ%MMkﬁ%@
ujziw,?lr;k,jzlﬂ,-u,n. (8)

AL AT B 5 -

1 .
Llaj:NiLi Z (Mjirjl'k)vjzlaz"',n, (9)
ik <Hj
1 1 1 .
Raj:N—m IZ (T —#5),5=1,2,--- ;. (10)
'Tjk>l‘l‘j

BT HEMA AT B o A LAERBRIEL: o) = (L'oy, pl R'oy), j = 1,2,---,n, IR n-
cell ¥ ut — (i, b, - ut ). ARSI EA RO BUT . P 05 ﬁﬁs() Votulsilo;
j=12--n
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TRAFRUT EEAHE : G2 s () 52
_5141 51 sfn_
A “ e
SA:(SZ-A]-)anZ 821 S22 San : (11)
S Stha Sin
_511 51y Sln-
B B ... B
SB:(Sfj)mxﬂ: S31 S22 Son . (12)
_STB;LI S'rB;L2 Sﬁn
2.4 BERMUHLERFKER
FEFAS G, A3 RS g DT C 24 SR 0 RGeS A Y | DU R B PE e X
B, 51 A Boolean A8z, , Hf
Ty = (13)
T(A,) # B;.
X (13) R A, 5 B LR, 2, =1, W 2;; =0. Roth® Fl Echenique!™® S48 H1 4 F2E PERC A5 -
FETFARIHERE 84 RSB LUK (14) , LIXUT PEEC AT G 5 B de KAk B b, AR R XNGA A A AR
max Z;=y .-, Z;:l s;“jxij,
max ZQ = ;nl ;L 1 SiB;‘xij7
.t " x=14¢€l,
st. Yl ie (15)

> 1%<LJEJ

Dieasea Tint D p o p Tyt 2 Li€lj e,
ih 1] °J ]

X (15) /9 2, 1 Z, 735 CER AR B AR BEXT Gt PR B SR, b S — 2R ARIE A i B4
VCRCR ERA B A —ANPLECX R Z VRS, M2 AN LR RIIE B AR IC N G 245 A sh— NI ECx

ZTHC. BEAh, 25 =D YFEEAFORIIE T % IC R AR AR E 1.
RIe, BIASH € (0,1), #E—R30 (15) Feft g B H AR R AL AR -

max Z=ZZ"12§‘ LA (s5i) + (1= N)sPai;), 0<A<1,
st. Yl jwi=1l4€l,
i:l 13\1 JjeJ,
DA A Tint Y m o m Ty ta; 21, 0€1, jEJ,
ih ij kj k%]
xi; €{0,1}, i€, jeJ.

(16)

A (16) 1, B\ FRILE ST B EERRE, 0.5 < A< 1], FmR APICEN S EEEMER; 0<A<
0.5 I, e B AR 0 2 B B B, AS SO DEFE X7 i i PR [l 4 T8, B\ = 0.5, M & X DL
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PEARAY .

max Z=3" 3" (0.5s]x:;+0.555 ),

;L:ll'ij :1,716.[7
Z:'r;l xij g 17] S ']7 (17)
Zsﬁb>sgmzh+zsk)§]>s5$k]+xz]Zl, ’LEI, ]GJ,

), f#H Lingo AR (17), 152 EALVCECHE R X

3 Bl

AR EA B AR ERN 3 2 (] A DERC RV, B [RTIAT 4 ZE il Ay | Ay | As o A EEFT L A BT
s, B 5 ZoKIRAG By« By By By Bs WIS, HEZRMWAURIE—Z LA A GT. R EA RO HIR
HAN B Z T e B B PE T, A5 Al AR SR HRN SAABARGE AN R U 265 11 7 AL 5 R, A HENIT AN 1 70
RPN, A, BRI AEASKI WA ) T HENARE(S B, 403 3 Ik 4 B,

x 1 RIS EED

o PG N
cit peabiil: b
Cst PAETERE
oy IR RE
cy SMERES

& 2 KERFE RS HYEN

cEP TEA ]
cP e AT
cP T —4
cy TAERH AR
cy 2=
c? DIINTN

* 3 RABERENNERS

&)

Wit —wM >0.15, 0.1 <ws' <02, Wit =2 Wi, Wit >wt
w2 =(0.25,0.1,0.45,0.2) "
0.1<wi'® <0.15, wi® 4w <04, wis <wis

w?1=(0.2,0.25,0.1,0.45) "

x4 KERFHERENRERSR

ERES)

w?1'=(0.3,0.2,0.1,0.2,0.2) "
w2 =(0.2,0.2,0.1,0.2,0.3) "
w® =15 wy®, wy® >wi®, WP >0.15, wy® —w® >0.2
wP1>02,015<wf1 <03, WP =2wb, WP <05
w5 =(0.25,0.25,0.1,0.2,0.2) "

M 4 F A BTG ERE GE R R, i=1,2,3,4) 15 AREAE A BT EAE4ERE G2 T7, j=1,2,3,4,5)

A3 FR.
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(5.0 45 40 35
15 2.0 25 4.0
R': |55 45 35 50/, (18)
2.0 25 2.0 55
35 50 05 25

[50 7.0 55 6.0
55 65 6.0 7.5
R*: |50 60 75 65/, (19)
65 55 6.0 55
50 55 80 7.5

(45 40 15 3.0
30 45 3.0 45
R*: |50 50 55 6.0/, (20)
35 4.0 45 55
(45 6.0 20 45

[7.0 80 6.0 3.0
40 70 30 1.0
R*: |30 40 10 40/, (21)
6.0 60 50 50
60 3.0 40 8.0

(80 6.0 6.0 7.0 6.0
80 40 3.0 80 6.0
50 3.0 60 60 1.0
4.0 7.0 80 3.0 6.0

T':

(40 40 70 3.0 5.0]
72, |80 30 60 40 70 (23)
170 60 80 50 30|’

(6.0 4.0 4.0 6.0 8.0 |

(45 3.0 50 25 55|
50 6.0 45 40 25

T3 s (24)
35 40 50 50 5.0
160 35 45 3.5 5.0 |
(55 70 70 80 6.5]

L |70 55 60 55 6.0

T R (25)

6.5 5.0 7.0 5.0 8.0
|70 55 65 6.0 7.0 |

(5.0 45 45 6.0 6.0]

s |90 35 50 65 7.0
T . (26)
6.0 5.5 35 6.0 6.5

35 70 65 7.0 6.0
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HI TR 3 VE X RAFAEMENA AR DB T A0 , AR 2.2 19 B K 22k 1A 3 IR 4 th AN 58 2 B HENI AL
A AR, DICEEXTSE A, RBRFERENACE. @ik (2) A : devi™ =44, devyt =32, devyt =34, devit =

30, HESL AR

max 44w + 32w 4 34wt + 30w,
st wit fwit er;fl +wit=1,
Wit >0,k=1,2,3,4,
wit —wM > 0.15, (27)
0.1<wi <0.2,
wfl :wal,

A A
wit >wpt.

3T Lingo MR = (27), LA BIVCEIXTSE A, A NACE [958 wit = (0.5,0.1,0.2,0.2) 7. RAHF T,
AT LA S Al o DU RS R AN 5 4 A DT e o G2 (R A ) o, LR 2 SR n ke 5 R,

x5 REMNREVENNERSE

VRS54 YA I o
A w1 =(0.5,0.1,0.2,0.2) 7
As w43 =(0.1,0.3,0.3,0.3)"
Bs wPs =(0.225,0.1,0.15,0.425,0.1)
Bs wP1=(0.2,0.183,0.15,0.367,0.1) "

RSN M S, A (8) ~ (10), M B n-cell £, 3l HHEAS BIINECT- /5 BPEANFERE , 40k 6 Fl

F TR,

% 6 A KRIRE BT AR
B B> B3 By BS
Ay (6.0,6.8,7.5) (3.7,4.4,6.0) (2.5,2.8,4.8) (6.5,7.0,8.0) (4.7,5.2,6.0)
A (4.3,6.3,8.0) (3.5,5.7,7.0) (2.5,3.6,4.9) (5.5,6.0,6.3) (4.5,5.3,6.8)
As (2.0,4.1,5.7) (4.0,5.3,7.0) (3.5,3.9,4.8) (5.0,5.9,7.2) (4.5,5.7,6.2)
Ay (3.5,5.2,8.0) (4.0,6.0,8.0) (3.2,3.2,4.5) (5.8,6.3,6.8) (3.5,5.9,6.6)
F 7 KERFBWEIFERE
B Bs B3 By BS
Ay (3.8,4.5,4.8) (1.8,2.3,3.1) (3.9,6.1,7.3) (2.2,2.8,5.5) (1.5,2.9,4.3)
A (5.5,5.6,6.5) (5.8,6.2,7.5) (4.6,6.2,7.4) (5.5,6.0,6.3) (5.3,6.9,7.8)
As (1.5,3.0,4.3) (3.0,3.9,4.5) (5.4,6.5,7.1) (4.0,4.6,5.5) (2.0,3.6,5.0)
A4 (3.0,5.4,7.0) (2.0,4.0,5.5) (5.0,6.2,7.4) (5.0,5.5,6.0) (3.5,6.0,7.0)
AR R BT SAAF MR, A0k 8 AR 9 Fn.
F 8 BN FKERE AR n-cell 1545
Bl B2 Bg B4 BS
Ay 6.8 4.7 3.4 7.2 5.3
Ao 6.2 5.4 3.7 5.9 5.5
As 3.9 5.4 4.0 6.0 5.5
Ay 5.6 6.0 3.6 6.3 5.3
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F 9 KERFEI A AIIER n-cell HII55

By B; B3 By Bs
Ax 4.4 2.4 5.8 3.5 2.9
Az 5.9 6.5 6.1 5.9 6.7
As 2.9 3.8 6.3 4.7 3.5
Ay 5.1 3.8 6.2 5.5 5.5

51 A Boolean 284t x,; , Z5 A IEECAF, HEAr BUA L ARASEAL .

max 2, 22?11 Z?:l S?jxij7
max Z,= Z?:l ijl sDi;,
st St wp=14€l,
S wi<Ljel
Dt sep Tin T p o om Tty 2 Lie L je

(28)

FIAZSHEN, HFHIR A =05, %2 Hirti sy (X(28)) Fetb b s AR sy .
max Z=3, > (0.5spz,;+0.552x;;),
st Sl ry=14€l,
S wi<1jel, (29)

DA seA Tint D oup sop Tkt w21, i€, jEJ,
ih (¥l J )

FIH Lingo # x50 (29) SEATRAR , A58 e PLBes HE X

= o O O

0
0
1
0

o O = O
oS O O =
o O o O

WREFE X AT USRI EARECN : A ~ By, Ay~ By, Ay~ Bs, Ay~ By, SKEH B, A VLHECI.

N FEAFUAA SCIF R 7 1 A MR RT3 IS TR 3 16 54347

S, AW SR WSOk (11, 13] B Bk, EERHEI TP - 1) i M n-
cell UL T Z4ETAL , SR T 50— N I R 5 2) FE DT RCRERY e hin T s D IC 2 s 4%, i
AR SCRE A SR [11, 13] AR TR, eSOk (11, 13) BRI, AR SCEGS R i dn TR

max Z=3 " > (0.555z;;+0.5552,;),
s.t. E;leijZLiEI,

(31)
Z?;l xij g 17] € J7
SRR A T BN HE I
1 0 0 0 O
0 0 001
X0: (32)
0 01 00
000 10
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MR Xo W LA BB ALY : Ay ~ By, Ay ~ Bs, A3 ~ By, Ay ~ By, RKEAE B, WA VLRI fF40005 &
B, T(As) = Bs I HT(B,) = By, 1HiEs2, > siy, Bl B8R A3 F1 By JERUCECRS , (HJ2 A X B, Bl R KT
X By BITEERE , e 2 v, £9 5 B BGA UE FL 25 R OR AR AE 1.

HR, FEVEAS 5 L, AR SCRISCHR [13) AETE 25 5. BARSCHR [13] SR — M B ORI 18 30 w4, (HEk=
SEBRIEAG R L, HAGZHRPER GV, A SO 5L TR n-cell BUN L 5L bR 45 6, BT R F e it
T 27 PP HEN , [R]A 2 RS AE DR SCAR T SR8 R P A AN [ X6 DU Ay ek %) R A A7 7 25
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