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Abstract

The regional brand of agricultural products is an important starting
point for the rural revitalization strategy, and in recent years, the state has
attached great importance to the construction of regional brands of
agricultural products. The Ministry of Agriculture and Rural Affairs has
identified 2017 as the year of agricultural brand promotion, and plans to
cultivate 300 representative regional brands of agricultural products from
2022 to 2025. However, due to the rapid development of regional brands
of agricultural products, the brand cannot give full play to the role of
driving regional economic development due to lack of maintenance after
completion, and even has a negative impact on the reputation of the
region. Due to the unclear maintenance subject and maintenance
mechanism after the establishment of the regional brand of agricultural
products, many unscrupulous businesses "free ride" to obtain a large
number of short-term benefits through the production of low-quality
products, and bring huge harm to the brand, which in turn causes the
problem of "lemon market" in the regional brand of agricultural products.
Therefore, it is very important to balance the interests of all participants
and ensure the healthy development of regional brands of agricultural
products.

In order to solve the problem of "lemon market" in the regional

brand of agricultural products, this study combined with real cases and
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text analysis to determine the main participants and the strategies of each
participant in the maintenance of regional brands of agricultural products,
and constructed a tripartite evolutionary game model between "industry
associations-enterprises-consumers" through evolutionary game theory,
and then analyzed the stability of the strategy selection of the three
participants through the Jacobian matrix solution, and finally used Matlab
to change the value of the tripartite benefit variables. The results were
simulated to observe the influence of each parameter on the selection of
the main strategy.

Through the systematic analysis of the strategy selection and
parameter changes of the participants, the following conclusions are
drawn: (1) The main participants in the regional brand maintenance of
agricultural products are industry associations, enterprises and consumers.
(2) Punishment is an important factor affecting whether an enterprise
produces products above standard quality. (3) The subsidy of industry
associations to enterprises has an important impact on industry
associations and enterprises. (4) The investment of industry associations
in consumer education has a promoting effect on the production of
products above standard quality, and the impact on consumer complaints
has two sides.

Keywords: regional brand of agricultural products;information

asymmetry;evolutionary game theory;case simulation
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—REEATBERA G XK, TEM T —AMaE . figk. MR ES
i
KA A R SRAN B AT, 2 XS A 7 ek S M X
GG F—H, TR R R Y
AR i X 3 R A R R R R B S A R L R S L
LA IR, i XA T BUR AT LA S = Sk Al
SEHANE S ARG AR R s E S, TR AT BB X SR AE
[y it

LT AEE (2006) 23

AR R4 (2020) 261

Ak ERSE (2006) 27

ARSI FBFKEREE (20060 2706 DX SRR 8 S, N RARE i X5k b i A
A MR B AR TEUE A A M . FR5ETT SN L T2 P SR AR 7 i, 43 XI5
7 BURE S AT A B8 i e Sk b 25 AR E 85 A H A s i s 58
TV BRG ) ELAT W S5 [X S AE £ o
2. 1.2 R~ @RS R

A FE R SR IR AR 3, ZEBURF AT Al SRR %S R, 4
SR, TR “KI+R = AR i 4 R, 287 X
A LA e

(1) X8, o 77 i [ 3o ot ot T PR 3 I 3 P 758 0 52 1) 1 4R 8 D
FARIREE, 2o KA = 8, A T ORGP 2R P b il 5
STV B2 0 FLA B D R R T A L “ X IR4+407™ fh 447 RR R, 2% 5
JER 5 At it R ) DX ) 2 12 XA 2R X3 s WL AT %, g A it R D) 2 el FL 0
J& A T R AR
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(2) AR, 5 A E R A, DX HE T XN A 7 2 1
LRI o AR = il DX R AR XS R ) B At BORF . A AT M 2 S [
BIIMEER, mXBANW A, REM MR EENs, #e] LZAT ik 1%
DX, HAZ XA 2R 77 2 R SR 3L A, X A s, WA P R SR
A7 it DX A5 R RE AT RS0y Bl A A R R R, XN PR L SE A LA AR, SR
HEBA = R R, HILFR 52 S,

(3) THHEBY, 75 2 MIRIGRERIAEE T, &A™ i X35 i Ky sh Ak
TN IARA K 2 B RBUR I BT, (EBUR AT, S8 AT b P2 FH 9% 2 1)
LDy, e S A i DX A R R R, BURAE N X3 R R i e 2 — 6™
i B A — R 54T, HIE P thnT DO B AR S R SRR B H T BUR
RN, W23 InE & BMEAE, PAFTHE T I RS

(4) FEAMEBY AR AN RN R R ST B, AR ™ il DX 33t ) R 8 A
RN KR e R XA 5 R, FAMEAA AL, S —AN5A I r
WA TR R . SAMFAE A FEI R, 208 XK R AR NA—,
PR E RS EANTT, R —eMIB R IR &, fEFE MM E, K,
FEBUR T S SIAT W 5, ATk s I8 Ak, B kA SR8, (154K
7 il DX R RE A IR AR
2.1.3 REmXEmEER

ENARAL R, AR RN WTO B, [y — 2 3% B Al
JE2 st FRAR 7 it R v T AV R A% O 5 5 7 o 25 R 3813 I AR 7 i B 5 kT3t
SR A AS R TP JE H, BI R SR A IRA A ™ b 25 a6, T s R AR 7
B A, FEEPR (2002) & RAEE R H T B ™ i DX R e AR,
N ALE P EERF I RTER T, AR 2 1% Mt X A% O 5e 5 7 B ik B &
KRS T3R5, I H R A [ R Hh X IR B . FEBE R AR A L= i e
XA b, REAREE (20060 AN DI AR XN R B ETE R, 8
T X 3= ihB3Y, XIS B AR 77 3 AT DAL B,

T O A i DX 3 LR P A TR REAT U 48, 2 — B0 X3 R A
X X MR A IR [ (), ASCH B AR YE R ST T 2148, W5k 2. 2 Pios:
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R 2.2 A L XA A

2y AR 7 it DX 3t BERAE

Martinovic (2002) B3 [X3s 5 R AE 5 = X3 R A4 7= S 1 Tl d o A R
X3 RE (e B G BF I AT RF SR e, X IR DRI e AR

Bowen(2009)12!]
H
Lamarque(2015)B33 A 7= i DX 35T BB RE A N R RER A, B gk RN
Keren(2022)13¢) J ST X3 R B8 2 v I B O AR T () SRR R

I R DX, AT LA VR AR AL A B B R R BT
TR (2003) B MRS, BOLREATY K, dEmEAR O kA, FRAT S IX R A

Fopt A R S o

A7 it DX 33 BT DAAE g it R, R DX P R A 7 i A 28 JEE 4 A

FEHEIITE R, BEFR w9 BUME AT

i i
A i X3 B A B P, RERB (R A SR, sl

Wi (2011) B8

FIRM (2018) B

AR it DX RO S U BT ORI T R0 44 5 5 7 Sl T e T b )
eI 75 (2019) Wo

M DA B SR A i X RREA T FE AL, S AR it DXt R, AN
REFEMOUZ T, Bt AR RIS, w sl e kAl R e o S vl 98 IR iR
S AEE TN ot R AT, A 25 00 73 Tt RE A L 412 v X R 44 S8 Aty 51 21 i e T b R &
JEo BIL, f£ 2 MRS ITT R T, RFTHIXOLS, @AL5mAa 77 AR i X4k
d L, B AT SEIARO AR AT B B H xR
2. 1. 4 RF=mXiEmE R0 E =

DXk A A 2 S 2R P SRR AR i e S 1 X 3 i R ) I B2 26 1 XIS (2006)
WA PEVERTEE DX R B AT S, FE P LR AU AT SE R, XN 2™
A BAT BRI ANERZR B RN L A8 By A K5 29 LA S BB 55 55 38
DL AL IZIB X i S ) A 9 Do T BN R R A ETR B, 7 DX st o s
B, BRI W70, W32 500D, seARIRE (2008) AT, ARG il DX
BCHAIR R ABCRTE, AT BT BORIEE 5, 2 X g i e ) 2 it
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PEIST, SREE (2009) $EHH, AR MR R AR, L, AR ROR
i DA, B AN BRI HIPA T, i 52 (20100 BRI 1 DX skt i 1 A2 AL
B, AR it DX R A S B R AN T XA R R P I 35 B Y Bk € B 9091,
CHSPRALPE” AREE D s A NI 44, 1 BB T bl T A
DL, AL SRR A 2% & Prin.. FEARbEsE (2018) , Iz MRS
7 UL ECIRAIT T B BURN X 35k bt R e 52, 5 BLBUR LR BE A R b A 7 K 4%
AN HX AP SR BATRTHEM U, TS (2022) J@IEXT “HFFHAK” X%
i FRZEAT SR 3 A R B, AR it DXl R S R, DR b AP ) il )
JIA, AT el B 5 BORVE S BOARL 2 IS AT, BENS A RO AR 7 i X 45
i LR R BTSSR, A R SRER S BRAR T MIVEE R R A TR
BCEETT I, ANWTHERE fh RS T

MU ESCER AT BLE Y, PR R BURSCRE®), B ST, Xk Bt
PROSVRIAT M P 2 S5 S AR 7 it X 5 it R A e AT A R v ) B S R AT 3%

2.2 a8 IR XHAR

2.2.1 IfHEHAHS

IME LR B OE R8I BT — R AR SS S e A BE R S BT S
FoAth 32 A3 [F) )3 AN A A2 B8, 20 4D 90 448, G Hamel 45 (1991) $2H “#%
OFEGT)7 BRWY, ZBIR U, Bl sEg 1t A mME IR TR EIR, 2
NEETT S TES PR OIS, B30 A E =2 A R G ¥, W 2%
# W RMEREFES . BE)5, Ramirez (1999) R, Mk Ik &2 54
FEMYBL, RIVA BB R R R — R, BB ANE M EEY, B, ok
IMNAEFZBY B, A7 B8 e T 2 2 75 SR I 7= iy, B A B A Q& M E, B
SFENMECNIE R ESE R B (255, 2020) B,

H T, 2280 ME LB 7 200 e T F P AR5 3= S8 SR A L g An
BT MW F FEHEAMEILE] (ESCOHSE, 2018) B2, Prahalad A1 Ramaswamy
(2004) 5L NTH 2 # RS f 4R T Al 5 9 AT E L A — P =X,
AL LAVE S AR S L, TR T TR E R R, ST T A, 1%
WA AE 9 B SR R0, T P Atk aa 1t 18, (92 B O alid
TAERARIRIY, B N E SR R FARAW 8, Vargo 2 (2004) $2H T RE M
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IMEILEIM S, BUIRSS £, AT — VIR G He AR AL Al 4
(B 2% Jil 172 2 18] ) EL 3N e A L B ) B A SE I 7 20054, vargo 5 (2015) fEJE K
IR FE HRON iS5 T 2B R I E LT T — P I, IR AR REAN
IMEILEI—W A WAME LR TE 25 R ARIET 55 38 e i) A #29,
2.2.2 MH{EHLEER

b8 1T 5 5 R R, 0 T E LB B SR P R 2 o R A
AL C/NRAEDX T AL AL X, LR AR, B P R AR TR R0 1
PASEILZ J0A8 H MM E L0 8 BT R S SE TOMEILEIME R, g%
(2022) XfJ& Yioxh 2 R I E LT THFSS, O E L0 % T8 & i
IAE L5 36 7 S R A SR AT R 1) #8 IE [ AR (R A PO, 2305 (2022)
DUIPTAE S e AR 0% ™ IR, PRI H BURE iR AR Vs Z 8] B A B
LB, A2 Z A AN EIE B, I I AR b AR i AR 2 T8] ) A 4B 36 B B AT BT
50, B BEE W& AR A, RBRIME . ZeUr I ikl 77 e % il
SEAE TR, IR 27 2 AR B AW A, PR T 2 B 2 A (W A e A
TR ANV AT AR G, X eI gk — PO AR T, T e 2 B 44 58 In i
BRIAR S BT ) MR 157, JEMSRESE (2021) S 4x S is Z A AR50 (14 {4t
BUHEAT B TR I, 4 R 245 R AR I I I (B L 61375 3 R 8 30 1 14 v 9 3 158
BRI I B 5 P28, T S (2021) MU ORI 5 T Py A B[R A A 4 3 )
BEATRIEFE I FA P SRS GIE 1A &% T G & B AL K G138 ST 300h i3
TR,
2.2.3 &5MEHARMER

BSOS R ARRAE R I, B35 FARNS 5 R— T UG RN, Hik
ST 25 FAARN S5 R 0] LRG0, Freida % (2018) iz HIFLIREE I,
I A 3t B SCHEAR DAE BRIV R (1 77 A EE AT i, RILSRJE R R
T ENR . FRIEM AT AT AL XA TR 2 555 2 i %5 2 5 i E 3561 Ul A
2OV, R (2021 WBIEZ 5 EINIRIR T % 2 5 M E LG e R R R
L, ESHHLAEAESIHLIE F{Edt T % 2 5 M EL e EIE . P Frow %
(2016) MR FHREH , B I EIECIBUR T F S HIFEE', L Thomas %5 (2014)
XIOMEIL A & M AT TRBEAE X (D “FEIEN—HHALGE ), ATk
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PLEBEERE, (2 PEREHT—RI-mmEE L, Q) FEERIEZ
M5 Z A, (4D F &R EAMEIAR B4 1 RGeS,
FEAG™ b X R A E L B AR T AT AF T 9 S Al 2 T o
EE T TFERER, IEHEREROR. TS (2023) 8 AILRERY <
JENEE SR ” AT T AMEIL G AR b, IBUR IR A 1R (A S G ke 21 5
SUER, TEMEILAIEFES, BURBRIET iR AR 2 [RIA7E B B350
05 ISR, AR DA BT Bl 3 SR AR 7 i Xk R A A
F2 A X R A GG, AT R T BUR AR T A 21, 3
JTBUR SR N8N, ORI S AT 6
2.3 R HEFFEICHEXMAR
2.3.1 RUIEFIERHTIR

AL ZEFE S (Evolutionary game theory) 2 3& TAL G ZE M BN &S T AL AR 45
G — P ZR R VRTS8, A RSB AR E i TR —, HIZRRTE
BEEMTNZ BN Z N ARG IR N EZE TR ORb A 2“4l
7, BEZEXOTEREAER, HAAGIRER “—FEkn” , £—kiHE
FE it ERAG A a E RA, TILSEIE B, R TARAEAE BRI B & AR K- AR /)
PR, ki “oe e Bk, I B IiAE B E R e AE BT
AL G R AE IS N 52 B — e BRI DX TAE SR, AR aigE &
o “HIREENE” 1, 192557 RAeEEMME R, ikl — kgl s)r
i, R FARSEZE R TR AN WA ST 7 SR, NI EAE H 5 ek, A E &
KB G B KA AT FR X T AR G R B TE N ARSI FEH 2R TR
S EERSEE, AT, Wi — KR EERIRE, miEk R
(1) 2 A P 2 AL 125 3 R 7E 1 2 R s o AN W 2 S 0 7 S, 7 2 I 3R i A%
e CHRECECN NI R Ak B B AP A

AR AR T8 R SCH AL, Z AR “s i
(17, NAE I8 20 R HME I 2 B ARME B O 0 0 B B A RS AT N, XS
BNPIRLATT A2 S AT AR R AL . BRI, SR R B A B B i 3 A 5 FE A AL
R E Mg o BB FR X SR IR e 0, 2R AR AR 4 ) U7 S (1) A%
AT SSRGS RR 8 SR 2 P M Hh DK 23 1 A i R P SR, 2 1
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FRERG AW o) JE kB B A s, SRR (R ) KT
HRIRZSL,

WA ST ZHEMARE, FECERESMINE . TRedE. Mg zes
AR T4 5 TH oK B ie A IR 8 7 vk, IR LURF 7T R 1 i Ak R 1
TWEL NEEH M T R, ZECEE (2023) 2 A ZEES R TR
i TH UG (1 DX R R AN PR S I8, SR A B = TR AR ™ i Gl AR ™= i AR
JRA ™ D AEAE P AN B AR b 2 0 S 8 X B R AR AT 7 St U, AT D
D BB R AR R TR R0 AR (2022) FEXS AL AR T2 Al
SEMG T T, JEI Al BUR AN 2% A =07 A PR AR A, R ARV AR T
iR HEBDHT R R H AR i aa . gk BEAE (2022) R LF PR A AR
AR S TR R & R S AE DR T IR F s il RO AR S TRl R R AR DR BUR  #
RNV AEZSTRIER R MR, T RIS AR SC IRT AL A, PR T =38 SR
RN LMV K e s U2 2R s (2022) ia ) = AT, DL
IR A, TR T 17 U AT A 7 it DX 35 i P T ) s i 73],

2.3.2 RUIEFBICERMSH

AR K T ARSI ZERR e 2 B A0 A, RIS s | “ 58 e . “A5
RN AR KA EGR, AR AR g 5 AR I fF A sk, 7RI
SE I @ KA S AR 2 T ORE N

A SCHR I AR 7 5 X 35 5 R R T BT T2 AT 2 A A 3
A it DX J 0 PO PR D 5 X9 A B P42 it B i B £l 7 8 A7 L P
Brextl, FEHAHTAARIGE, RTS8 0 £l ) 5 5 A& 57 FO AR,
SIRF e AR PRI B vt R AW Al A T, 9 B U AR B B O SE P
BBV TR, AT R, 3R . S5 AR = 07 7 ik g
PIB R %M 25 FARH A BREEER, Al e 2R AR 22 I B 5 R 28 B KAk
R, GBI A 2150 7 ISR B TN O SR A T, &R B LR, &
BN EPRAS o T2 BT 0 4% SR 2 £ F5 i 2 358 ) B 0 S 2 o TR 7 i
PRI, A SIS @ AT I 2« AV AIE 93 2 RN Z dsh2A5 7712, @i o 520
PRI 2R R B M SR WL S 1R 2 - A SRE M PR a6 438, AT A (IR A A b ide 438 A 7 v ot 277 o
HE .
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2. 4 EEAXFFEBILHEXAR

2. 4.1 ERTFHFEILAHE

RGBT IR i ket , T2 o M — i AN Ress & 17 Idss o o —
JTHIAT N, BB AL 5 — J5 TR & AL 5 53— Ji AT N, NSRBI KT7 5
S5 HARAS B G5 BAFEZE R U470, (5 BRI H Akerlof,G.A. Stiglitz,
J.E. 1 Spence, M. = AL 7E 20 4T 90 FEACTR L, AT XS IR 422 % s
55 s AR T3 BEAT 1 W5
2. 4.2 (SR HFREMATE)E

A2 Gy I RE R SRS A5 B AN AR M 51 (3 A ik A R B i 7 97 AR R
M7 FRA A, T SL0500 7 S R EREA IR, AR IES ™ e,
DLt R R T 37 P 0 AR R WP 2o Jo e, TR et AN SR AR H iy T T 3 2440 1Y
Mg, AN 3 B R A 7 v ot B it (8 A RO BSOAS S5 AT AS BRAE L, T % 1] 25
ARG W SR 7 T S BRI R SR AN o Y B A I S R R e
FIREBI G, TREIHR QR i ESGSEXUT E BAXIR, X
— i R N EURE 51 A8 R TR AR, SRR . AT
BT R AR AR T ST AR, 25 5y 30 7 o B R AT i
U, Bk 3 B EG AT A, WS (2019) Wk ER
AhAC G R TREEEAT TR, A8 PR R DIE LR R . A 1B
BRI B e S I N, A O KA AR FNIR, JFARE . FERBEGEIm
2T RO RO, 32 DDA (2019) X HBEAR A i AR T 32 30T T 00
. BN U™ dhE MBI, PR 1A 5 IR T i & B A U,
AT i XA A B E T AR T, A Al — AR Sk AN R, Sk A
Mk R AV = A, A KRN, 2 T REAE AT IR L8 i b ]
BORFBE AN MR, SRR & b, TR dhiT g B i 5ems,
75 T R R B SR AR 27 i, AT A A 7 e T i
D B8 AN S BT D 7 b R BN, A i R, R AR
T MK AT
2.5 BRZIEHIERMR
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A7 BRI (3 EAKTRES . A AU B S AN (L R B 2 W O
FHRBEIE, NASCH IR EIERE . 25 F R F e F7 it 7 AR, T W& 3
R NAN B AE A FU AT ST, 9 R — Pt Fu i 2
2.5.1 REmXEmE S ELe Z ERHEXHR

A i DX B B B e S AT 2 07 1B AR DX AN R 3
B R T8 5 Xt R W D&, 39 LB T RE T, R i DX 3 i R R TR A
RIRFIR T, B — RGN AN B B S M AR kDS, AR = Al R 2 808 T/
AR, X s RIS B BE 1A R, DRI AR 7™ it DX 33 i WL R 75 M) 2 A o0 3 3
%% 77, LFEANENE. f£59 H B mg, SN a6 DUE R,
WhZB DA DX 3B A 36 S R ARG B o A, DLAEILA . R BN OB, &7
s AR M EAAE. A SRS, JL[E QS HaRA 1 r0 e, 3 2 I A E 3L
B AL B B A GG A E, [FIB b GEHE & i L2 77, Ostrom (2010) IAA,
HREBEAAS SMEILQIR RS, GeNgsR I UKD, BB R e, R T
PR s 1,

AR 55 3= SR B E LA v 0, B BRI S 5 B A 7 5 X
AL, R AUEI S 25 EARM A m VK. BINEFEE (2022) AN, &
72 i D R AN B LB 75 A AT BUR S RS RPEEZ TS,
W H BN TR R A PEB2, FEARSE (20100 FEA = 5 DX 33k b L g AT S IR 1 BURF
IVER N BUR A2 DX 3805 R e 44, 5235 S R BEBCHL ) A B B ML A R T
PE3E X3 A R R 3L, AR 2 (20200 MIX 33k i RS SCT T )3 Tt R R i
B, A DX 3 R AATIRE XN 7= s P AT R AR 256 VR, 12000
BB & HBURF 58, BATI S AR SE F 41, &AL,
&5 FHRILFERER CHER, AXEEEIENER . 5oh, BklE
W NIBURAE DX 380 R T IS 21 32 AR AT M B2 D DX 30 it R R e S kS
FEFEM, FiE% (2022) 8, &7 m X Em @R A FR I, 253
R E AN, 78 XIS B BT, BUME R EZ s ER, MR ™
pits DX 3t R 2 8 SR T AVE, AT IS 3, AT Wi R Aol ) e 4 AR S,
(20200 A, Pl AL BIR S A ZY, HAHAE B8 AR AT s
RE JIAN 2 B Al g B A R8T, Al A AR 77 it DXt R B L B R 5 B FH 2
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AN, ARMEILOIROCHAEE, HROCR PR A s, &
PRV EAMRAE . S, AT ERSE, RS X A L5 .
Forp, JeSk A AR FEAT A, e Sk AV o o Jo B TR A 7 BRI RN
BRI REN A L, B BRI 7 5, s A A R . ik
bb, Jeskdvimd b re AL EE, $RTT LR EEE, (e R FEERT .
DAE 2238 BRI FU ARl 1, BURFAEAR ™ it DX 3 i P2 BT 2 AR A, R (1
THOR EEREE . FORBAFBRR BB AIFBUF ISR, AT =1 NIX
Sk R A0 R, HLAE R IR e AR, Al ZARAE i b
# A EAT W AIE, BB FA el RN, AT A VAT 2 A
BRI, Britzoh, ATl ihaid s EMA TR, dn R Al A7 55 5™
ity AT P 2R AV R EAL T 0, PRI, AR SCHERAT B ity XA R 2278
AR I BRI 2 ks WP, EARERAEIL R v I 2.1 Fos:

Tl N FE. b=t Ik
A, AN Wh . kg

— ik EChE SN -
A B, =baetell b= | Ac)]| e
AR, B & E S E A AT
. &2 wmh
iHEETH: ek HEET: el

=, ERMNE =, ERNME

K 2.1 EARmEMEIL IR

2.5.2 RFEmREmESERFLZERHEXH
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FENT B 2 A i XS L AT T R R, O 2B R R TR SN
I Dl ity PR PR R A AR 8 DXt o i S e AN B AR AR AP I o 1SR IR TS
BT FEAR T il X 3 ity B A e SEIN AT 5 IS 0 REVR BE FIAT H 442 55 AR SR ik
FEMASAL, AEA™ i X R ) B R T S 1 5 R

FERIEFCAE IR B i R N AMERCI IR B, 2552 155 (2009) EESLAR 7 i
DX 45k it o 4 8 56 B (R A T AR AR, AR 5 S AN AR BRI AR DA A — AR
S PR AR b WA 2 AT 373 8 i) Ry 23 3 R PR B
PR, A2 L AP 7 N, AR S (2012) fALahYE S LIE
AR, I b A P AT B il ) A A7 A 7 v o B b AR R SR L, — T
T, 77 il B ZE M e AR AR B AN AR M e 6 2R P AR B 7 i R AR R, 53— 5T
A FAARJTER T s B ARV ASATT AT OR 2 A BE A B A R b AT DA 5 (1 — A L
RIS, Apatelise (2017) @I FEFREAL AT tH Aolk “35 427 4705, I oudlide i
FEUL, PO ARME R 1A DX AL, AT AR B SR il 0 1 R S5 (2021
VU3 I S N7 R TR AR AR A A i X3 R 1 Sk Ak AT I Al
FRIEL, DOARR NNV BN B X R, R 2RO Bt AT g i, 45
NA A A AT O

A 2 FT IR I VR0 7E 1 W] g s AR 7 i X gty B 1) “ FE A8 227 AT
Mo A G XS R R R P (0 B —— “REE G, WA TR AK
77 ity DA R, ORE AR i DA TR B, LR AR R R ERE TN, X
oY B SR a, B4 REART S AT AR HERR 7 i, X T
M2 A ERKDE, A8 (0T 703 28 T AR SR AR ™ dh DX skt U e A7
W37 WHAEAE, WA AE SRR “ A 227 N ik . SEIRARSE (2022)
BT TTA MR AT BRAR 7 b X I PR AR 1) “ 35427 Rl R o7 ik, WONiE
VR 2R« VIR 2R BENS AR DA i DX F i R R A7 3 S 38 2 T
VEEE 5 R A 28] T s H 5 A Z RS SRR, i
AW “CHAEE” AT RO AT FEN LT 7T RO BT .
2.5.3 XEmEPH “riEmin” EEEHR

DX 35k ot L I DX N A SR A1, XN AR 2 A i AR KM B A 3e 4
NIRRT, RIS R, IR e X8 e R 2 — e B BL
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AT ML AT R,

NSRRI R AT R, 8201 LEE (2019) JBIdEE <
AR RN IAH B HE, b < ERE T Zerh i “hriRiiyg T REHHTRTR, K
LR T AR REIAFAE, 1E5R “EIRE" R IMIEZ 3 T “MHEiS”
RRIIRZ, R BOZHSIAT 2, SRBRIVE = A P A B R R
TAE (2023) XFMRER XIS ) AT 7 AT TRETT, T X
Hh TGS ARG Z SRR B 70, AL IR AL B AR AR, BEAT AN I
A iR R i, AT R A FE RIS s, IR I, R
FESL O FEEAL . DEE SCRENLEL RIS WA = I RR A A R L R
AL PR TR AL 5 i 5% DRI AT Sk 24 7 X 3t o)

2.5.4 fr{EXEPRRECEEREZRARR

MMESLAIH S 5 3 AR E R R A, KA e E 52068 s
(¥, 25 BRI IEOIE H, 7N 7 A 107 [ SR ek 88 M A (1 60 i A o B
TR, RIBE, YF S TSR A A M E LB 2 5 E AT,
DA Ay 5 A P ) e B A A (1 988 1 SRS

AT RBEAEMEILOEEE IS F AR B SR s £, PIRAE (2023)
iz AL RN L, 3 5RERENEMRETHR, RMHEFRLRS 25
i A RES, IR F RS B ARG AR T, R PME. st
W N TP T SMAES RGE T &S H FARNRR, LRGN EILE,
TENIS (2023) WE THFEEMAES RS S5 E AN E LA E L IR,
R A 45 R G Rl B R T B 5 Rl AR S R G0 P RV B AR G g o7, K HE
% (2022) BT Z0FR S5 EARI TR, SIS AVEH R IE 2
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M R

i EAE

function dydt=jiuye(t,y,C1,C2,C3,C4,C5,R1,R2,R3,R4,m1,m2,r,a,B1,B2)
dydt=zeros(3,1);
dydt(1)=y(1)*(y(1)-1)*(B2-B1+C4+C5-R4*a+R3*y(2)+r*y(3)+R4*a*y(2)-r*y(2)*y(
D);
dydt(2)=y(2)*(1-y(2))*(C2-C1+R1-R4+y(1)*R2+y(1)*R3-y(3)*m1+y(3)*m2+y(1)*a
*R4);

dydt(3)=y(3)*(y(3)*-1)*(C3-y(1)*r+y(1)*y(2)*1);

end

TH
cle,clear;
syms xyzClC2C3C4C5S5RIR2R3R4BI B2MIM2ml m2ra;
Ex1
=y*z*(B1-C4-R3-C5)+z*(1-y)*(B1-C4+a*R4-r-C5)+y*(1-z)*(B1-C4-R3-C5)+(1-y)*
(1-z)*(B1-C4+a*R4-C5);
Ex2 =y*z*B2+z*(1-y)*B2+y*(1-z)*B2+(1-y)*(1-z)*B2;
result]l = simplify(Ex1-Ex2);

Eyl =
x*z*(R1+R2+R3-C1-m1)+x*(1-z)*(R1+R2+R3-C1)+z*(1-x)*(R1+R2-C1-m1)+(1-x)
*(1-z)*(R1+R2-C1);

Ey2 =
x*z*(R4-a*R4-C2-m2)+x*(1-z)*(R4-a*R4-C2)+z*(1-x)*(R4+R2-C2-m2)+(1-x)*(1-z)
*(R4+R2-C2);

result2 = simplify(Ey1-Ey2);

%iH 5 A 3

Ez1 = x*y*(-M1-C3)+x*(1-y)*(r-M2-C3)+y*(1-x)*(-M1-C3)+(1-x)*(1-y)*(-M2-C3);

Ez2 = x*y*(-M1)+x*(1-y)*(-M2)+y*(1-x)*(-M1)+(1-x)*(1-y)*(-M2);

result3 = simplify(Ez1-Ez2);

Fx = x*(1-x)*resultl

Fy = y*(1-y)*result2

Fz = z*(1-z)*result3

disp(['fE 7e LLAERE)

A = [simplify(diff(Fx,x)) simplify(diff(Fx,y)) simplify(diff(Fx,z));
simplify(diff(Fy,x)) simplify(diff(Fy,y)) simplify(diff(Fy,z));
simplify(diff(Fz,x)) simplify(diff(Fz,y)) simplify(diff(Fz,z))]

equ = [Fx==0, Fy==0, Fz==0];

65



VAN N 2R e A8 W B EIRLAR T AR i DX It R AE 37 )5 A TR AT 7

answ=solve(equ,[X,y,z]);
disp(['#1#7 51']); Al1=[answ.x, answ.y,answ.z]
disp(['Y2 47 55N 0N');length(answ.x)
for j=1:length(answ.x)
disp(['&' num2str(j) '#');
JHD=AI1(j,))
B = subs(A,[x.y,2L[A1(,1),A1(,2),A1(,3)])
eig(B);
end

R (REEDHD

clc;clear;

figure(1)

C1=5,C2=2,C3=0.05,C4=1,C5=1,R1=10,R2=1,R3=0.5,R4=12,m1=0.5,m2=2 r=
0.3,a=0.3,B1=20,B2=10;

for C5=0.2,C3=0.15,m1=2.5

[t,y]=oded5(@(t,y)jiuye(t,y,C1,C2,C3,C4,C5,R1,R2,R3,R4,m1,m2,r,a,B1,B2),[0
50],[0.5 0.5 0.5]);

plot(t,y(:,1),'k--",'lineWidth',1);

hold on

end

for C5=3,C3=0.05,m1=0.5

[t,y]=oded5(@(t,y)jiuye(t,y,C1,C2,C3,C4,C5,R1,R2,R3,R4,m1,m2,r,a,B1,B2),[0
50],[0.5 0.5 0.5]);

plot(t,y(:,1),'k.",'lineWidth',1);

hold on

end

for C5=5,C3=0.02,m1=0.2

[t,y]=oded5(@(t,y)jiuye(t,y,C1,C2,C3,C4,C5,R1,R2,R3,R4,m1,m2,r,a,B1,B2),[0
50],[0.5 0.5 0.5]);

plot(t,y(:,1),'k','lineWidth',1);

hold on

end

axis([0 10 1])

set(geca,'XTick',[0:0.1:1],'Y Tick',[0:0.1:1] )]

xlabel('$t$', 'interpreter','latex");

ylabel (‘-5 SR I& 1L FE 'interpreter’,'latex");

grid on

legend('R2=0.5,R3=0.2', '/R2=1,R3=0.5 ', 'R2=3, R3=1 (ZZk) );

hold on
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