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Abstract

In recent years, with the rapid popularization and development
of digital information technology, more and more enterprises have c
reated virtual brand communities to connect with customers, and on
this basis, attract customers to participate in the company's new pr
oduct development, product feedback and other innovative activities.
However, due to the anonymity and weak control of the network,
coupled with the lack of unified corporate virtual brand community
norms, there are irregular behaviors such as publishing bad news a
nd malicious slander in the community, which brings unprecedented
negative impact to enterprises and even causes social conflicts. Th
e reconciliation of contradictions and conflicts between various grou
ps is the connotation of interest coordination, and the core of the h
ealthy development of the corporate virtual brand community is to
coordinate the interests of all parties, so how to balance the interest
relationship between various groups is the key to promoting the be
nign development of the community.
Combined with the actual problems of enterprise virtual brand
community, this study first determines the stakeholders of the enter
prise virtual brand community based on stakeholder theory, and sec

ondly, constructs two sets of evolutionary game models of "user-co
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mmunity management team" and "user-community management team
-enterprise" successively through evolutionary game theory, and then
analyzes the stability of the strategic choices of each participant th
rough the Jacobi matrix, and finally assigns the parameters accordin
g to the actual situation and uses Matlab software to carry out stab
ility simulation analysis. Further visually verify the evolution path o
f each participating entity. The results of the study found:

In the two-party game system, the losses caused by the passive
management of the community management team and the punishm
ent and reward of users will affect the evolution and stability of bo
th parties; Compared with single-parameter assignment, simultaneous
changes of multiple parameters can significantly help the game sys
tem to reach a stable state. In the tripartite evolutionary game syste
m, the intervention of enterprises plays a leading role in the choice
of strategies of other subjects. Each interest group is positively cor
related with the cost of its investment when making strategic choice
s, and under the premise of knowing that loose supervision will ca
use reputational damage, enterprises can change the strategic choices
of users and community management teams by continuously adjusti
ng the intensity of rewards and punishments for community manage
ment teams at the same time, so as to help the enterprise virtual b

rand community finally achieve the best ideal state of strict corpora
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te supervision, active management by community management teams,
and user behavior norms.
Through systematic research and analysis, the conclusions draw

n are: First, enterprises should actively participate in community go
vernance, clarify the roles and responsibilities, management requirem
ents and punishment measures of the community management team,
and regularly supervise and manage the community to ensure the
orderly operation of the virtual brand community. Second, enterprise
s should cooperate with the community management team to create
a harmonious and inclusive atmosphere, optimize the incentive mec
hanism of user behavior norms in the community, reduce the pheno
menon of abnormal behavior, and enable users to continuously cont
ribute to the community and improve their image and status in the
community. Third, enterprises should strengthen users' sense of belo
nging to the community, fully improve customer participation and ¢
hange decision-making, in order to maximize the coordination of int
erests of all parties.

Keywords: Enterprise Virtual Brand Community; Stakeholders;

Evolutionary Game Theory; Simulation Analysis
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R E 3 R A A R AL A DX o B B AR R, ASOR IR ER 73 T 7T
HR 0T ER A b Bt S 7 T I 1A ) R A0 i AR X, AR S 2 I T Al K A
i AL D, ELAE T SRR B 380 B0 R AL s B A (X227 g b R 90 s A X

Jang 55 (2008) R Al REAEL At RRAL DX E SO H Al B A R 22 78 3 H BT,
ONTINGES T B 2 6] R IE 28, RIS R EDORT it R 8 522 0 ¥ 28 2 0o Aol ol BRI 55 1)
ARG, EAh, Gruner 5% (2014) Nyl A0l At DX lb i s 73
AR PR Y B S R SRAB BT, I I 7 AR 55 ) SOBE SR H R, AR
AT IAEACRE SR, SEAF 3R 55 T 98 B0 RS Aol R 401 it A [X AR RS AR
WEFLH, Rodriguez-L" opez (2021) 15 Hi Al Bz 40U AL X 55 4% ¢ A2 40 i At [X
BN 22 e e A B AE BRI G A, Abolb Bl R 2 8 3 S AE AR IX AR fi Al
P 03 oA X B BN, I H 8 B 6 e SR T R E RN, ARFE AR 247 S
PeERB,

A ] PA 73 50 R U i A DX (R M S RFALE T 7, AR SCREIE FEXS 5 5 X
Ae LB A S H O E AR, DUEIRRONEES . DO RS e O
LRI R, WHEAEAEE BRI A, HAH 95 0 7 S S i o Al A2 77
RASEIE WAL 2R KR .

2.1.2 el EM R X R AR5

AL Ucinet HAFHEAT SRR R0, 70 A4 2R B 7mJ SFEOR R 4L it it
AL XAUEIEAT 3 AT TUREER T, B SR R AUt A X E R Al
JOL it R A X9 T R A0 o oA X B BT AL = TR A T ] 2-1 Ffoss:

o



VISP S TR e S ATS'S A b B ot R A DX 2 DS T A T 5 K 07 LT

EHHERH
/. s
WELARGN t -
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@AE PR A 8 1A
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#éwuiﬂ.a%ell bz o rEnE - g
P ‘_i e — AN : -
R = A
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P 2-1 R UL R AL DX TR SR T

(1) Aol A0 it PR A XA IS B R A SR AT 7T

AR AP et A XA S G0 BT BIF 7T 32 B LS Wi A 3 S 4 AR RaX s
il FETT

FERC IR AR T 1T — B0 2 3 O S A S B O S IR 3, 81 21 Wang 5 (2020)
T8 HAE AR AT 50 7 U A S50 LR R 0L it B A DX o £ it R 3 61 262 2 AR B P fie
TERIB, 5KHEEE (2019) $i H RS0k AL DXHFAE TR A RSO B30 2 5 [RlRAnZ 5
REVHE AR A R sz, eI s 2 5 a3t el s e,
A — B 5 3 BT A A N RR AR T R PR 2K, 9 IS R AR A O
(2016) (BT FLUESE 1 HE A0 AR AL X IR B2 2 5 X% 2 5 i E 3L B A AR
PFMB4, Nadeem 5% (2021) Fig 2 32 & 2 SEHLRE 400 it P AL X AR (R AL B0,
AT ER 732 ARV E B8 B i B B D5 VT SO (B IR G B2 AR B0 Tajvidi
F(2017) YN SCRFANSC R i BRI 2 5 i B E AL 1 =R 1,
EERANGKIE (20200 LdhEGAEMHERY HACE, B IR-EIERESE oot
JEWE T, W T4 AR IR Ao lb ot AR W] BLROR B2 5 Al e 3R B i
Je, H B - dh RBIBRAS AL i R AL E OB B2 M R kg o 1 BT

LSRRI, SAH AN EZEEE R T b LD, dh ARG B T
RIS AR AE PR IR TT, Bl e s AN SR 44 (2018) 38 5 SRR 745 B 4
(E AL EUAT ot Ak X AR AR A X 2 (0 IR [0 52, Ak XA AR g b A X 3 X i L 2
BB, RIS (2019) BRI 25 50RO E LB B KR M E 3L 61
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St i RO R AR EAT L E e, L R IR R A R AT S RO R g e AR
M AERPL,

(2) AUt At DX o BB A L (R AR ST 7T

LR, J T R U0 R4 DX B T A U 9 L 8 B R Al B T 58 3 R A
HREAT AN — A BB EIRA.

43T B SEAT N R R 2R 4 AR BT TR . b,
Kumar and Kaushal = (2021) A7y, VH 238 X il B ) LSRR 32 25 S 50w R /0 B
WA, R R M L SR ), AT T AR AR I SRR ED %41, Lee F1 Hsu (2014)
TEAETE IAE LIRS honf OB T UM A NTEH S b (AT A RI2S BE (5 e g AT
50, SRR, NG VA HE R R B SCHCHG n T UL R AL X O BT R
O B FTA BURT AR R DX B D3 i R 8 L 1 B0 A DT AR 45

YA 2 BRI AT A A T RO AL X R R P RO B ARG
B % 2 S A AR S0 (1 5 ) DL R AR DAy B S 1) O TR ORI R 1% v 738 S A ] 5 )
THIEAT A PIAIARHERIRING (2018) 12 45 H) )5 FR AR AU 7000 B8 i A BULE B 0
i A DX SO F P R R A = g b R R AR 45 3R F PO BT AL
AE TSR R R 3 S AT 9ol B B B 0% (2019) KRR T LG 3T
AU A 2 B A AL S B L 0 B 3h AT e b i s AR, Bl SRk
il 7 55 Ak B B2 i RO BT A AL, 5% 4 DX 8 B0 ot R A o A JE, 33k 2 B
B ILAI,

2.2 FmEXEEE

1963 ¢, WrHmEHT LA ESEitm “MmAoE” —id, HUESala
YRR N o A AR L= 5B o, HAT NER 7 IR IR S5 2Z 41, 75 24521 “ R
AR BISCHF . Freeman 55 (1984) R A ai A K H € 0. A2l H hrsk
Bl e AE A B AR SRR I R P 5 i 1) B AR, R A2 Al R A 2 AR G
HWL BEAh, BRIRGE (2005) ibFRH, BR VAP oIE, kBN ESRIEE
EIE EETHE EHTUESEN. B (2012) K “HmAHRE " FEN “ A
AMALA YRR, BAMXIAL R BIEAGE 71, H5S Hbs A 58 5 B R AT30
27 [50],
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2.2.1 FITmBEXFREX

AR 3SR AU it B X ) e A DG 8 UAE %5 Clarkson (1999) #& H I 28 AH O
HOEERN 7 JE I B R 6C M. TR R EIN T N LA oA
FIZAH RN, NAARFEE, Wy, WrEG il SR, AT, SRS, B,
AN IEEE 7 T o J A8 22 8 3ok 73 A7 R 2 2H 2300 3R /85 B G 49114t Hh 25 0 P P ) 2 A
KHEHE TN KIEAEZ: Common interest (F|25—F) , Communication (V4

JH) , Credibility ({f§H ) , Commitment (1% ) , Collaboration (51 ) , Compromise
CZ ) B, R 25 AR O FRE S S8 B (0 X I E T HA A R L TN

VAMBIRIRE A DGR, R AE T SHLUE IR A . TEH LU R
KRB, SR AN A e MBS X E S . W R 28 A 5 X g
PRI R B 75 SR A BR AR, X & R S AH G Z I 58 RIBEAT VMM, AT LU 5 AH
SR A A R T Al b R T T B

2.2.2 FlsEEXEMRLEER 2

2 A 3 A AFIRI 720, Savage 25 (1991) HREF| i AH<#E 5
b AR B RT RE M /INFITEFE BB ER FE R/, BRI 2 AH DS R4 AU R A
CRIBSHA D | SCHPRL ARSCRPAIMIL 4 W2); Mitchell 55 (1997) HREFEHA
J1v Ak BRI VR EER R SAE G E R4y 8 K BREMESE (2004) DL 4E

O0E KR PP R, 38 I ST TR 15 ) 3 T AR Al R A 2 R 25 O
HNEAGEE (EhtE, EEEAESM) RS A ORI . BRI
FASeF RIA R 25 M 04, X E (2020) 8L /R IEEXT £ R il i Rl 28 4 5
WRIEFM S AEE . RIEVEEATIT 2, RIS B DU R 25 A5G 3# X 0 AZ
JERIGEH D« M JE R 25 A DG DA S 2 ) 26 A DG 31550,

TERF T BAR G EOC RGN, RS O i 1002 BE 52 B Al 5 W e SR R4 T 3y
(RIS, Lot ol i B = AR S B A A N, — G 51 Ty AR RN
AR TEA . WA SR KRR, BURFRIRE S A RSSO, i H
THEOLR, B T OBIC IR 2 Ah, Al s HLs AR X B R R I BFE Y T
YEA AL X RR T, DA S T DA B S 4 I N B Al ARGR 24 . AR ST 1 %X 00 TR 2
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AR & LT, B R=AN R, B0 R AME JE R 5 R R s AR G

Forp, R0 2R 35 AE DG TR e DL R AL DX 7= A B e e R B AR R AL X
Ak, ANVARER CEEEEIBL) LA S s AN Z R 2 A5G HE 0 Aol i 40, it i
X e B (R AR, BT o s BB . BURFR )48 A2 F)
B A DR HR N AL XK R U BN A, EEE S A EBUMHL. &
eSS B 2-1 Fios.

ko \
Hrim ik

BUFFEET)

L% B A

S B R AR A S

Folo JEA s AH R F

B 2-2 ol R U i A DR 2 A G 1 1
HH T A R A0 it R DX ) TR T B S PR RS A, AR X i B i R 2 T
Wi 25 ) 2t A 53 A CRBER ) 0 AL, i Rl AU i A DX B A Sk [XC 10 Bl 3R A BE
ZREAL, IO PR H G1 AR 2R 4 SR 1200, i R R AR TR L R A A R R 2
A2 2K 28 TR AR AR, DRI R ) ot A DR 3 Ot s ) 2 A O 3 BB 15 2
WY 2% 5 A 2t AR SC T AN S8 AR KN, Sl P R A DXORR SR — BT 3,
YT R UL A AL X A FPis AT A R I R e

23 R EFFES

2.3.1 JRILIEEISELA

HALIEZE1E (Evolutionary Game Theory) #2& & S7ETA R SCAWdE AL 1 A1
Py n SR IR R b, SRS ZRE A FRR, AR TR —
ANENANERE, EANSH EARSAREEE B, T REE, FHEEA KK
B, oIRGB A FR T, AR .
HEAL a8 SEmE (ESS) (Smith& Price,1973)F1E #5h /1% J7F2 (RD) (Taylor&
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Jonker,1978), 735l Xt N 25 15 A %o SR AR A A AR AN RG2S (10 8 77 A WS SEUf

TR AT ZR IR B T A 1 0 2, R MESE (2020) i€ T REPLEARAEIX
o X BA s B3 i) = g € 2R 7R, I8 ) = D5 AL T 2R e B AR AT 9 AT 70 A
X B 51 AR 8 AR R TR (20210 J9IRFUAE LR i FR AL X A
P2 5T AR R, M@ 25 AR X 2 R PRI SRR Y,
I SN LA At X S e, Wt 70 AR BRI B 51 A P 102 547
PRI ARBEAE P AER AT NBIRE TS, £S5 (2016) B0 AR FULAL X P4
SFRIL AT, EWTFURLRE T SN A A B A8, Re R A0 DR B3 ) 2 i el 30
XI9r 00 1 A N AR DU R B, A AL T SRR 5 P R = 1
ZNASRLRRO) BRENAE (20200 S5/ NRAL X B EAR TS, M XUT AL R
AU E RESAL DX 5 565 HE P FHARIE AT I Bah VR R 4 H & B a2 e A
Jr RS R AT FRSE R R, yJa SRRk gt 1A EAR =

2.3.2 RUIBIEICIER M S

B B S EE Y] . Al KBS A A XA s A B AE TS B H
SR 2t (T 52 T80 R SRS B il 1A XA 5 AR WM R 0 AR, L | R 0Lt
A DX TR S B A4 PEAE A 25 7 I RAFAE R 2 1P JE 5 R 58 S LRI, Al i
FOLA AL DX DAL [R] X% B SR O A% 00 RV L, 5 A BRIV RF A1 5 R U i A X 14
JRSL MR o AL, REABLAR AL X P R 5C 2R 8 B s B R IREE % 2
5ERILFEMIERE R, HEARBIILSEEER, F— AR e A K
RS o 14, Abolb KB U0 i A X rp il fy e AT A X MR I, R 2 Al
AECASE I RESPL At AL DX PR M8 B, — DT, Dl DA DR R B R, 4l
IR E , RIYISCRLE 2R FORMUER XL 5 75—, i T RE Ll dh
AL DX — RGN H RS, el SRS, SR X R R B A
i A SR RV AL R o AN a2 ) SR B B SRS R £, AR O Wi et B A
RISk, EL22% 5 W 2

B EER MM E BRI A BT T AR, AW
Xt G Al RE APt AL DX AR AR s AR O E EAR . AEAREE 1 %2 5 AR A L,
M7 AL DCH Py A X R B B S Al S5 A% O R i A G, R E NS 5 &
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W, T AL TR R TE o [F) X B 2 AR R SR UL R EAT 1 0, IR
REAR O RE SR BIBHALAS B IRES, LK ERIA R —IRESHEAT Tl EAh,
N T SEBVBAREZRE RGN, S RERAEREAT RSB I %, S &M
e, X SR ORI RS AT &

B, MRAIRER SIS, AR N —FaiEd iR, 25 TS
I T (R AR A R S e 6, I B I ANEs, 5% ) RO RIS R SR 1T fE%E
X A% G 14 R AV et A DX PN RS AT 9 BEAT IR BRI AR v, LA SR e 5 A i
L ARZETT ) — RV SRS e, 15200 7T A R SR AR AR E SR, P DAMEATAE SR
R AR R, MR HEEAT 2 RIS, SRS T RES SR 1 I R AT
TR, R R BRI AR B AR S R A

2.4 BB R R SRR H IO S A TS

FEALGANAA N, BREMESE (2005) AR A AH G BIR  RLhl, H Ay
b R 2 AR 5G3 B R 2 TR AL, DAy Ailk A S B A s AH R 2 T A
HRAMERE” , IH, — KBk, &M giim, kel s
FOA) 2 AH R 2 18] (0 2% 2R A AT E 5 (RO BRI R UL A AL DX T, R AN TR
FAREEI A & FeAt X B ST 78 Al RESOL S AL X e, il Al AR CF
BRI FIVE 9 E #R VG B AR, R BRI AR 2 A4t
DX PN R B BAT A, 14T DA At A W A s B 11 1 245 A 1 2 22 W] 5 ou
gAY, BT, XAl SOl AL DM 2 AH G H 7, 2R MR A 32
AR R, BRI P B AR b ya B AT 2 AT R T

FUEARBE AR YL, Cheng 55\ (2006) HIF FEAE Mg AR TR A AL X b B+ IX
JUAT A 7 i A AT FRAR RO A& IR, R S G 1 R R A R
IO, Forte FE N (20090 U T 1 U e fifd e fi 4D A [X A A 9K SC 8 1R 0 5% ) 7L
M AL X S 5 104 Wiertz 5 (2013) BFFT T 44L X F 7 I E 42470
I, AR XA B BHL A L (Rl BR =48 (2016) i@ K S st 45
B BENSCR AT O BIT I P #0E R SEBLE UL AL IX AR A RS, Bk
BeZ 4k, IBErEE (20200 YRR AL XA RUAT O E P L 2 UT N,
HAAND R B A RS 2 R AT D97 AR AORR I, 0 258 5 AR B AR AN A 2 28 ik
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PRI H 7 AR 1 =) B2 0 32 2436 B0 L S A TE AR Y 5 SR B R 41 X P 4T
JREAT B B0,

F T Al R 100 AL X A R 1 % 2 5 AR E LA &, B
SR AR ST 501 AR 2% R AL X P % 5 R YRR M A6 BT HAT, STk
FEAL S AL BEE BE ORI T, 2200 T SR EARE ORI BB 4R

R T T, — S R UCR A “ BT R R B A SR AL,
TERE R0 AL AE bG8 I RN B A B A R S B Z BB, S22
xR, i, Humphreys (2008) 25—k H T F—FhmT DAYE SR 0L tH 5t
Sk FEL P HEATAT RSN (R A SR AL 1400 T A 30 7 S R 0L A DX Ay Bl 7 A
NAAWIR IR ER Y, S0 E H A R A0 it R A X B B R R IR B 34
2 BRI A AL X VR FE ) 2238 10 )32 9% . )40 Bagozzi A1 Dholakia (2002) #H
FeIR B A R R B G nT DU ) f e A B BT R R S A S ARV
(411

TEMRERNLEI T, BR =55 (2016) X HE L& AL Xy BENLHIHER T =Fitt:
RSN, BURG EB SRR P BE . RIBIEZE (2020) B 7T E AR A6 )
RS e A IR =S ebe Y P 3 7 /b8 e Wi=B LS EA L S wiap s I 18
(2021 B X ARV R UL b R X 25 /A7 6 B0 PR B ARk AR Clnl o 32 SOXUR AL X
I\ Z B, R IR IR, SR RO A RS EEAIL A DY A ¢
JE, AFER TR SRRV A DR AN R 2% ST R 24,

A Ml B AR 3 52 RO At A DX PR s ) S A T AL XA (R RS BT
PAARMPEAT R AUt AL DXV BN, BE DA XS B oy H . fEE R |
Wareham 25 (2014) $&H F 4R TG FEALE], P AL X P A F e
T 78 A AR R 5 R EUER G473, WU 2 5 4LIX 5T#R67;  Reischauer
25 (2018) REUEGIRHTT, @i LB ATAR L A AR =P [ 6 B R
FEALX A AL RG] S ) Tvaturi % (2019) FEHELAL X KTE
HEOCHETE T Bt DX Py L (R RV, 38 I ST 048 7 Aol mlip kDX B3 e 44
FEAL DX GRBRIESE (2016) @ X B E R RBITE T, $2H Al il
AL X B =AM R A, R A, B B FANAESE (2021) BT
CABT L L A 1 G BN 2R i, B = P SR BRI, B CR Al A 2545
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BRFEENE e T G RIREAL SZONTH 9% & St 58 b PR AL,

2.5 BRUBESHHBXEBERNESHR

VTAER, —SeRb KA TR S H BRI AL, K A 3R 7 V2 5 R 2 A %
HICAHGE A, O Fas L. SISO ANGY), S RATIE S
BUR A b yA B TS T 8 1 RUR .

Pedro France’s-Go'mez % (2008) JF@I b LU AL T 2518 B AL S
Lorenzo Sacconi $i& H 19 2 AH 5C# (i if Ak &, JFidad v SEHUB 51 N — S fw i,
PAEZ 5 ik T A 258 5 M ) s BRSBTS, Lei Du % (20200 A& T
Z 5@ PR TV E BN A A CEAT N, IR TR0, e T BUM B
AR BURAL ST TRE . A S 5 RORIEIFAT IR S M R, 45 REHAMR
S 5E RIS B AP E B, Zhen Wang &5 (2022) WFFL4E O A BUR T 1

BN, ST IRIF MR R AE DG BUR . TH 2R YRR AN E S Y
AT, 25 SR I RIS Gk = SR R 22, SRR MR A F AL S H it , i m] LA
il =B Z SR AR, NBUMEIRER AL T SR S04 5 AE (2021 Ky
PRIUH 622 W RS 5 T i AH DG SE B AT SR HT I 1 S i 8%, QI “ BURF
k- P TR R, RIFAE “BUR > >l Aot
AL AU, IR RIRI L B Sems, SAFR E U Se b DL be AL H i S s,

2.6 ZERRREERIMA

FEXT L EARSGHI FEREAT BB A, ATTRT BUE B, 248058 T Ak BE 0L
AL XL MR AR E AR AL R0 T, DA mMBL AR W I T RCR, XA
BORERRIA R T B8 1 FLSER IR S8, iR 1 ARSKIE FE i) R S %
EARSCI NBA T H BTV LU A AL :

S5, FE N BT SRR 22 B A A R UL AR DX R E R B T BB AT N
it BT A R B AR ORI I, [R5, R R T R RER AR S, SRz —
MRIZIRI ARG, Wk EaZS SRR AR E B T4 M riEse e, 4
A AN TE R R 30T T I, B T oAt R 22 Dyl K P AN 98 24 1) R 4L
AL DX, [ A B Aol R 0t AL X B R R 2 i, ALASSCES S LS S 1AL X
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BRI BX —F 5 Ak, X 7R R M B 2, NG i R AL ok
) 2 R o

B ZRRALA 73 M X RE A0 DX P AT D9 S 0 A 2 (T 70 i A 1 kS
DHrBG A SRS, WO N A AR RZER AL AR R U A [X
BEATHE T @FR 73272 32 B A READL 7 AL X0 FH P AR AT Y HEAT AL 2R
FCH B EREROZAL XA A R AR A XH P, BT i, 2
WOMEA PR o bk 100 o XAE DRI SRR T FU 0 B, Hoi oM 2 AH R
i Alby AR DCE B RIA K AL, X FA a Ve SRANA 2 b R BEAT 2087, K
=JTREARE TR MR R G R T IOME AR e BRI AR ST LAk A
DX A1 AL DX T AR D B =SB 22 18] B R 2 YRR Wi D9 H I, 2T
i A S BAR BRIl A P — 4k DOE BRI BA—Abll 7 Bh35 5% AR AL I AR
L, AL =75 ) 2t AR 2 VR SROMIAM) 2 4 5% ) AL BEAT IR AR, DAY I 1
FRASUAL AR 75 2 AR L TV B (O SRE PRl 25 AR L TA R R s iR, SE AT
b S ILRE AW b A X A 3L B

AR EZQH SAAET: (D) WIFUINEN T . BUEXS TR b AL X
IRERHLEI I I 2 2 e R TT, AR SR AR S 22 I TR, AE LRI b 45
FRPRTE O, 8 AL IR RS, AR AR R SEAT N REAT R BT, 3K
AR EARAS T IARAE SR A, FFEESL PN AN =J7 TR Y, ) FH UM 0 BT VR AR
BRI BT RENE, F 8 1 RS AL X TR AT

(2) AP A, SINFIZE A e B, 35 05 S e L iR PEA LA,
FEVER RIS AL 1 A oMb R 40 i A DR 23 AR SC B AR A, $R7R 17 b /e AR AL XA
BRI AR B R EAL X R LEE, orkh ARSCEIR B SIS, B0y Al i A
vt AR DX B2 T P A DX 2 A BA A A ¢ R R B T SRk 1 B A A 5 07 1
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3 AP XERBAN G R EES

A Ml RSV it A DR 2 A 9 AR 78 7075 18 B A 2 IR AT B 1 £ L ) SREmgs i
B T AL XA R AR MR I TR, ELAR XA 50 3R 8 B S B | 2 B A IR Y
K5 FRILFEEIRNE R . E AR BIDSIERRT, B AL D B .
JURIANAFAE B AT BAKIARBLER » By DA 5 A R Al A AR X6 77 407 H AR SR s o
H 5 SRS L AT SN A8 15 AR SR B KM 2 o P T RE AL R A X AR A 00 5%
T R FH P AR it AR B B3 pR A R BIT AT 2R (S8 T2 SR R G, P AR =
S & NS 5 T IR Bt DX B AT DA P RE A TR S 100 T A SR B %

3.1 RUEFEERR R E

SORUE RS S PR AL TR 1) & BEE R SO B IR, R4 G A 55
FRIRAS WS B B I, AR LA 0Lt R X B B IR B IS 8 AR L 51 R RIALIX
=ML REIGE XSH, 7 R BN Rk

HI: R EA . Ak 10l 5 ok X TR 28 & W 7 2 535, BIALXE
BRI P, 28007 EAAFAEAE BRI, RS A e, BEaS
e 2 B KAK, o

H2: SRS o (R ZR X7 #A P A SRS 46 S ik, H P I SRIs 5= (47
RIS, ATNRTE) AT NG SEIGRIER LAY SRS ERNEE,
AL PR E R AL “ATRRIE” SRR TE H AL IX AL, R AE
fli . 185 SPAE 2R 4 1 RN AT . AR DCE BB s S = (AR
I, ERERED , “BURE I SRR R B hnve B R AT F AR R L
AL DX A 32 H B IR R AT SR AR B, YR/ ST I SR AT s “VE R P SRR R
B IR I BMRAR A XCHEAT 44, 8 B A B A Ak AR, 4 XV PR oA /] P22
N

H3: #EXHPAT RS TR LE AL X 9 P R R A Ry o,
FIPHEAL X AT 9 RTE T N BE 2L ARG T iAs Cr (9 an/NR AL X
Ak DX A TR A BAK 45 T RRAR PR (49 FH P AR L AR 93, AR 23 AT DAASE SR IO AL 7%
1%, AEATEERAH P ESRECA TRy, RN A AT A RIER A
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Co, MIEIEAF IR RN Ri>Cr>Coo HEIXEFLRBIAAE “PIRAE L {5 0E
N2 AL AT IR AR SR, RHAT R A T 4 T A A e
SN AR W, STV e TR NE L L SR B AASEAL YT Fr
AT N RAEAT 92 RO RE SO0 AL DX B, 3 BF 6 B R N P

H4: 4 XEHEFBN AT B . BB P KIEFAT N a g 2404t X
TR R (R RS e AR 2t RoCHIr it e v R I Bug B B MU i XA S 15155,
i E BN DR B RA Y Cs (8] KE I T AR ) o BB 4 X8 P ]
BAIEdE “RRARE B SISO aE N L, e “HIRE B SIS R AIR RN
T,

HS5: SEMSEEE . s AT I SRS (R ON x, +EXE BRI A I %
BURE BRI IR y, x, yE[0.1], I EFAT N RTEEIE RN 1-x, 4L
DX B P BAE £ 8 A B SR (K BER 0 1=y, BA_EMEAR I DN 18] ¢ () R 2

HACER b TR BE AT ASRAST R AU it B [XC PR A DX B T AR P P A4 AT D SR
RIPI T RSO RE RS, R 3-1 Fom:

AR 3-1 Ak DX E AT AN 7 S 0 B R 25 SR AR R

A D ER A

. R ¥ WHIREH (1-
i BEE (1) HAREH (19)
T RARIE (0 RAWi-Ci5 R>-Cst+L Ri-Ci, R>-T
ITARIE (1-x) R;-F-C3, Rx+L-P-Cj R;-Cy, R>-T-P
32 RBURBEREM ST
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Bt SR —

X7 AT ZRACRY (7D

IBAT PR
clc;
clear;

R1=5,R2=10,C1=3,C2=2,C3=8,P=5,L=2,W1=1,F1=1,T=3;
figure(1)
% the 1st line
[t,y]=oded45(@(t,y)Virtual(t,y,R1,R2,C1,C2,C3,P,L,W1,F1,T),[0,10],[0.1,0.5]);
points=1:1:length(t);
plot(t,y(:,2),'rth-",'linewidth',1,'markersize',5,'markerfacecolor’,'r','markerindices
',points);
grid on
hold on
set(geca,'XTick',[0:2:10],"Y Tick',[0:0.1:1])
axis([0 10 0 1])
% the 2nd line
[t,y]=oded45(@(t,y)Virtual(t,y,R1,R2,C1,C2,C3,P,L,W1,F1,T),[0,10],[0.3,0.5]);
points=1:1:length(t);
plot(t,y(:,2),'cx-",'linewidth',1,'markersize',5,'markerindices',points);
hold on
% the 3rd line
[t,y]=oded45(@(t,y)Virtual(t,y,R1,R2,C1,C2,C3,P,L,W1,F1,T),[0,10],[0.5,0.5]);
points=1:1:length(t);
plot(t,y(:,2),'bo-",'linewidth',1,'markersize',5,'markerindices',points);
hold on
xlabel('$t$',"interpreter','latex','Rotation’,360);
ylabel('$y$','interpreter’,'latex','Rotation',360);
legend('x=0.1",'x=0.3",'x=0.5",'x=0.7",'x=0.9'",'y=0.5");
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MiZ—

=7 AT ZRACRS ()
B8
function dydt=Virtual(t,y,C1,C2,C3,C4,L,S,W1,W2,F1,F2,F3,T,a,b)
dydt=zeros(3,1);
dydi(1y=y(1)*(1-y(1))*(y(3)*E2+y (2 (W I+F 1)1+(1-y(2))5(C2-C1));
dydi(2)=y(2)*(1-y(2))* (Y3 (F3+W2)H(1-y(1)*L+T-C3);
dydt(3)=y(3)*(1-y(3))*(S+(1+y(2))*b*F3-C4-y(2)*a*W2);
End
IBAT PR AL
clc;clear;
figure(1)
C1=5;C2=2;C3=8;C4=8;L.=2;S=7;W1=1,W2=2;F1=1;F2=1;F3=1;T=3;a=0.5;b=0.5;
for i=0.2:0.1:0.8
for j=0.2:0.1:0.8
for k=0.2:0.1:0.8
[t,y]=oded5(@(t,y) Virtual(t,y,C1,C2,C3,C4,L,S,W1,W2,F1,F2,F3,T,a,b),[0,401,[1 j
k]);
Y%plot3(y(:,1,y(:,2),y(:,3),'ro-",'linewidth',1);
points=1:1:length(t);
plot3(y(:,1),y(:,2),y(:,3),'ro-','linewidth',1,'markersize',4,'markerindices',points);
set(geca,'XTick',[0:0.1:1],'Y Tick',[0:0.1:1],'ZTick',[0:0.1:1])
hold on
axis(J0 1010 1))
view([45 10])
end
end
grid on

hold on
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