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x(ht+D=ax()(1—zx k) —Ex(R)y (k) ,y(k+1D)=Cx(k)y(k),

BIZEREAL (2) 4 B=0,0=—¢€,e = —¢ Fifs,

RLIER (OO LS a=a,0=—b,=c,e=0,15F|FH,

xk+D=ax(R)(A—xk))—bx(k)yk) . y(k+1)=cyE))(1—y(k)), (3)
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Tab.1 When a>0, b>0, ¢=>0, stability and topological classification of fixed point E,
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0<<e<C1 a=1 AL i £ 4 >1 a=1 3k XLt Y 4
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£3 Ha>1,0>0,c>1 M, A3 RE, HREERBEHTE
Tab.3 When a>1, b>0, ¢>>1, stability and topological classification of fixed point E,
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a=3 a=—(bc—b—c)/c E[Epaiiifo]
1<<c<<3
a>>3 a>—(he—b—c)/c B
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stability and topological classification of fixed point E
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Fig.1 Whena>0, b>0, ¢c>0, Fig.2 Whena>1, b>0, ¢>0,
parameter diagram at fixed point E, parameter diagram at fixed point E,

HARINREEAS A E, AR Jacobian HilF R .
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A E, AR flip 4332 AR s B Y [lip 53 37 A7 28000 A7
EE 1 HERAH L PR Z -8 78 E, L4 flip 2032: 1D 1<5e<3,1<<a<3,b=—(c(a—3))/
(c—1)32) ¢>3,a=1,0=2¢)/(c—1)3;3) ¢>3,0<a<l.b=—c(a—3)/(c—1);4) 1<c<3,a=1,b=(2¢)/
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vi(a“c’0—ac’d0—ac*0°+c’0°+2a"c"—a‘cd—2ac’ —4ac*d+2acd” +5c’8)c”
) _

a(c®—cd—3c+*(c—1)
Vi (6ac® —2¢°8" +5acd —ad® +6¢° —5c70+c6%)c’
alc’—cd—3c+8) ' (c—1)
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BERLCOTE E 5 B =4 flip 7032,
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0
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R ERAESE O MRS F, . . %R5 M Jacobian 5 MEAEFE 2 A 45 AF A4 76 26 0 I 4 1, LA PO 37

T, I RGAAE—A 4 C° PO .
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Dynamic Properties of a Coupled Logistic Model

YU Jiangqiong', LIU Na*, YU Zhiheng'
(1. School of Mathematics, Southwest Jiaotong University, Chengdu 611756
2. School of General Education, Chengdu Industry and Trade College. Chengdu 611731, China)

Abstract: Discuss the dynamic properties of a class of discrete predator-prey models, and analyze the discrete system corresponding
to the model by using polynomial complete discriminant system and central manifold theorem. The topological classification of the
fixed points of the model was given by the polynomial complete discrimination system, and the parameter conditions for the fixed
points in non-hyperbolic cases were found. By using central manifold theorem proves that the model undergoes transcritical and flip
bifurcations near fixed points. The correctness of the above results was further verified through numerical simulation, and the
corresponding Laypunov exponent was provided to demonstrate that the model produces chaotic phenomena under certain parameter
conditions. The research results show that the model under discussion can generate dynamic properties such as transcritical
bifurcatin, flip bifurcation, and chaos under certain parameter conditions.

Keywords: coupled logistic model; bifurcation; polynomial complete discriminant system; central manifold; Laypunov exponents
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