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Three-sided stable matching with one-way acyclic preference considering
agent’s psychological behavior

YANG Yang"*', ZHAO Xiao-dong"

(1. College of Economics and Management, Yanshan University, Qinhuangdao 066004, China; 2. Liren College,
Yanshan University, Qinhuangdao 066004, China)

Abstract: Considering agent’s psychological behavior, a stable matching algorithm based on trilateral one-way non-cyclic
preference order is proposed for the three-sided matching problem with one-way acyclic preference, Firstly, based on
the one-way acyclic preference structure, the definition of three-sided matching with one-way acyclic preference and its
stability are given, and the mathematical model based on the maximum cardinality and stable matching is established.
Then, a search-optimization algorithm based on limited compromise is proposed, and the time complexity of the algorithm
and the stability of the output scheme are calculated and proved respectively. Finally, an example is given to verify the
feasibility and effectiveness of the proposed algorithm.

Keywords: three-sided matching; one-way acyclic preference; preference order; stability ; time complexity ; psychological

behavior
5 5 6 T I 7 SR, MOUI 3 A i R S (T 4
VU TE 2 5 e s A HE AR AR T MR (b L 2R BN MR IR R T 2 H bR U2 UC IR A Ak A

e

- AR OV A N B X DL ) e e [ I A AE

— M AL B R, AT, Gale 51 Ay fif pe K 2%
SR 55 LGS 0] 358, B2 TR R 7 AR AT TT T )
G-S 5% FifiJ5, Roth® BRHfiHh 25 Y 1 “ XA UERS” )
NS, K o3k J B T X6 T 3 L ¥t

WA VCECHIR O 32 N T AN ) B B4
HL 7 4515600 RS 45 2 178 45 22 AN 43, I A B >4 4
T 3% 1 B 10 52 44 A8 Ak, 20 AN Wi 30 (40 38T Il 78 A
B oK. ARG S SR B G XU #3532 AR

Yks HEA: 2019-07-22; 1&[E HEA: 2019-09-02.

57 (45 25 A0 5 22 07 1 R, 76 % FE 0075 G
FpRaE PERORERD L T T RLAEAE 5 s
0 T30 6 1-ES B3 SR B 46 1 3 ) B 70 4
FH T S DL G e e i, 2 A B B AR UL i e 47
B A i 7, WA T 25 B L B 0L 0 U
Ve, W 020 &t 3 o [ Sk 2% 53 BOL AR 0 48 i 75 R
U o VK 0 S R AT ST 9T, Lo 7
R R 25 JE AR A B [ R [ VSRR 1 S BT

HEWEB: EXBAARIEFEREDH (61403335); HAE BN SRIEHFFERLETIE (19YICZH234); ALt
SRR S EIE (HB19GL009); b4 B 2R =3 411 H (F2018203370).

FEHE: FH.

Tl IAA/EH . E-mail: yangyang@ysu.edu.cn.



742 # % 5

xR %36 %

P ATL 1. 2 g SRS MK 2 S UML) 1) A~ 7 SR A
£ R, FI R UG 28 B A0 5 5, B 9T 7 R B s
AT SR BT B A R

B e o TR Wik, #1 2 EAR A 1) G 1F K
AR IR R Z FEAL, 1 2 AT Ml S 2 R U
X T = 4 3 A B VT G 75 SR AN BIm 0. 491 o, 2295 1 3
HH R AR LT ARl SR 53 % DU 1r) R, 25 B R A
AU (1) =77 RS AE VT USSR ) 4% 403 R R
545 AR5 P 22 A) ) DG G e R &5 R gt
T UCHC Y S B 1 = 440 2 5 B FH 75 3R, 6T = It
TC i) R (%) B 9 A R R ok B 52 31 5. = A DT AT
7] 2 5 5. B Knuth!'7 4t A5 A7 7R = 40 348, A i
BRI L NS, AN AR 2250 53 71 26 v &4
J P T %o A M O e, e & DA =6 41 (BN, e N A1) 1)
T, DU e — AN SRR, &> 5 BE IR R R 2 TA) AN
N RAAEAE B ZE 5K B2, B A B A E B LIS 7
B AAFTE A 1 5840 1) 5% g 4, WO DT IC 7 8 0

FE 9e 2 Fa e MEAE 7T, Alkan!"ST B SE45 HE T — A
ANAEAERE 5 UL IC R S48 Ng ZEUOIE B 1 #f sg =34 L
ic i) 830 2 75 A7 7E B UG TG A2 NP 58 42 1), FR I8 % =
B 5% 2R AT BRI, 42 1T PR e 4 T ) =R
SE VG T i) R A5 1 B4 i 5F 45 % N AE P38 F 4k ) 2
TFAE L [ m UF, 7F H =R I 77 A R T — MG 3R
i, 55 N R0 N, L N RIS i RS0 B A,
MR B T A6 4T 5% . S, BBl 9855 106 A 1R 47
Boros Z ROV 5T T & PR 1F T AR UL IE R AR AE 7 1]
RER] T 24 &0 ERRIEE n < 3B, —EfAAERRE
JCHEL. ErikssonZE2UER] T n = 4B AEE 2 E UL,
Bir¢ ST T A S AW IEE B N B =R
VLRC ) B, 45 H T n = 615 % T A A AE RS E UL IT 1) 5
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XA AT UL L.

e, M step LI =10 F WK a;v bjv o XFE
PR & 7245 2 P (i)~ Pga(by)~ Pgalaq). Fri
=1,2,....5,5 = 1,2,...,6,k = 1,2,...,8. 57 %
LHGIERL T = LYIGRINEEREL = 0, ¥I4h
VLl M = @. 72 R 2 1T, 1% i step 2, 75 il
i ARG ¢ B VE AR N ) 58 8T SR 5, 1% 18 step 3 Al step 4, 1
i8R AT F Ak o, W &L 4R B S BILIE F 44 ;. 3
— P Hh, #% B step 5 11 step 6, 1 R AL F- 14k b; %5 1k
O AF BN FAK ¢, NTTAF 2 FAK o, B PLIE VLD
H (ai, by, cr). e TR, 1% M step 7, X L 1% VT AL 4 (as,
bj, cp) BEAT R, AR 4 o 56 25 S, # MR A ik = 44k b, 72
58 b, 28 3 AH B2 1Y step 8 B step 9, BAXT UL HC M
AT 5B, IF D 2 HE AR Sk AR B Bl k. e,
IEAREE R s A AR B IERC T A M = {(a1, bs,
¢2), (ag, by, cs5), (as, bs, cs), (aq, b, c7), (as,b1,c3)}.

4 4 #

AR =30 B m AEE PR UL 1] 35, 45 T =34
B[] R AT AC B HAS e 1 1) e X, e gt T =i
B SR N AN oy e Rt I ol i W S =R AN T
SEATESZ KA R Z OB SR T 2 AR IR
PR %, H o v SAIIE B 1 2 SR I R) R 2R FE



746 # % 5

xR %36 %

AFEE 1. 5 DA I = VC EC A BB 52 AH EL, 1 RO
B ARG P 1 PO RRARAEAT I 5, e 3= A4 1) 0o B
AT NRFIEAN R GE AR RE T 2K, IR b 1 BAERIE ST RR
AR, i — 2B 583 [ ULECHR SR B 57, Bl
51 % F, 2 W AR ST AR L RS R R FL AR g g e IR Sl v
1) = 32 B ) JEAIE B0 VT I 0] AR it 1 iy 5. J8 X 55
FERSE MR 18 IE A S8 R RN R AR
JE VL HC B AH 75 248 2, S BEEAGE T A3
2 tH A B 22 B 2% A1 (R DR I ) 830, o5 T — A 4 T
{18 =320 B e RO PR VT IE 10) R, WA D9 4 i 4k A0 5 1)
77 1e).
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