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Abstract

In this paper, a delayed eco-epidemiological system with a disease in prey is considered. Its dy-
namics of stability and the effect of delay on this system have been studied. The system without
delay is locally asymptotically stable at the internal equilibrium point. With the delay gradually
increasing, the system will be unstable and occurHopf bifurcation. Finally, the numerical simula-
tion is carried out to verify the conclusions. These results can predict the trend of the populations
with disease, and provide a reliable theoretical basis for controlling the spread of disease in pop-
ulations.
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Figure 1. o = 1, the phase diagram of the system

Bl Hoo=18, RENEE

1

0.9 1

0.8 1

0.7 1

0.6 1

0.5 i

S, land P

0.4 1

0.3f 1

0.2 1

0.1 R

O 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400

Timtt/s

Figure 2. o = 1, the plan graph of the system
2. Br=18, RGHMHEE



SRR, RYEB

4. BE&ESTH

ASCETERHE T LA Holling 11 )R8 % S RO AS Sl S8, ST T RS0 T AU IR
RO VEIR . I © 00 B MR L <081, 20, A>0, o] =2(- +vA)>0, h(o]) <0
W, Xtre[Or,), ERMUIERGEN, JCIH B, G B 5 R SRR T

HPRAROR ST BL, ORIOMERREE] 71560 BEE « 0N, PAT A Sk B RE N, BAE =)
4= Hopf 7030, MU F AN A B0, 2 Sk RS ma (o iR AR A & M RO . B m kAT T

0.3

0.25

0.2

0.15

Figure 3. 7o = 15, the phase diagram of the system

3. Y =158, REGHHEE

1

0.9H

0.8

0.7

0.6

0.5

S, land P

0.4

0.3

0.2

0.1

0 1 1 1 1 1
0 50 100 150 200 250

Timet/s

Figure 4. o = 15, the plan graph of the system
B4 Ho=158, RENHEE

82 R U AR B TR R 2518

SElk (References)

[1] Sasmal, S.K. and Chattopadhyay, J. (2013) An Eco-Epidemiological System with Infected Prey and Predator Subject to

300

350

400



SRR, BAEE

[2]

(3]
(4]
[5]
(6]
[7]
(8]

(9]

[10]

the Weak Allee Effect. Mathematical Biosciences, 246, 260-271. http://dx.doi.org/10.1016/j.mbs.2013.10.005

Biswas, S., Sasmal, S.K. and Samanta, S. (2015) A Delay Eco-Epidemiological System with Infected Prey and Preda-
tor Subject to the Weak Allee Effect. Mathematical Biosciences, 263, 198-208.
http://dx.doi.org/10.1016/j.mbs.2015.02.013

Yuan, S.L. and Zhang, F.Q. (2010) Stability and Global Hopf Bifurcation in a Delayed Predator-Prey System. Nonli-
near Analysis: Real World Applications, 11, 959-977. http://dx.doi.org/10.1016/j.nonrwa.2009.01.038

Song, Y.L., Han, M.A. and Wei, J.J. (2005) Stability and Hopf Bifurcation Analysis on a Simplified BAM Neural
Network with Delays. Physica D, 200, 185-204. http://dx.doi.org/10.1016/j.physd.2004.10.010

Song, Y.L. and Wei, J.J. (2005) Local Hopf Bifurcation and Global Periodic Solutions in a Delayed Predator-Prey
System. Journal of Mathematical Analysis and Applications, 301, 1-21. http://dx.doi.org/10.1016/j.jmaa.2004.06.056

Hu, G.P. and Li, X.L. (2012) Stability and Hopf Bifurcation for a Delayed Predator-Prey Model with Disease in the
Prey. Chaos, Solitons & Fractals, 45, 229-237. http://dx.doi.org/10.1016/j.chaos.2011.11.011

Kang, A., Xue, Y. and Jin, Z. (2008) Dynamic Behavior of an Eco-Epidemic System with Impulsive Birth. Journal of
Mathematical Analysis and Applications, 45, 783-795. http://dx.doi.org/10.1016/j.jmaa.2008.04.043

Zhang, J.F., Li, W.T. and Yan, X.P. (2008) Hopf Bifurcation and Stability of Periodic Solution in a Delayed Eco-
Epidemiological System. Applied Mathematics and Computation, 198, 865-876.
http://dx.doi.org/10.1016/j.amc.2007.09.045

Peterson, R.O. and Page, R.E. (1987) Wolf Density as a Perdictor of Predation Rate. Swedish Wildlife Research, 1,
771,

Hale, J.K. (1977) Theory of Functional Differential Equations. Springer-Verlag, Berlin.
http://dx.doi.org/10.1007/978-1-4612-9892-2



http://dx.doi.org/10.1016/j.mbs.2013.10.005
http://dx.doi.org/10.1016/j.mbs.2015.02.013
http://dx.doi.org/10.1016/j.nonrwa.2009.01.038
http://dx.doi.org/10.1016/j.physd.2004.10.010
http://dx.doi.org/10.1016/j.jmaa.2004.06.056
http://dx.doi.org/10.1016/j.chaos.2011.11.011
http://dx.doi.org/10.1016/j.jmaa.2008.04.043
http://dx.doi.org/10.1016/j.amc.2007.09.045
http://dx.doi.org/10.1007/978-1-4612-9892-2

	Stability of an Eco-Epidemiological System with Delay
	Abstract
	Keywords
	具有时滞的生态传染病系统的稳定性分析
	摘  要
	关键词
	1. 引言
	2. 平衡点的稳定性
	3. 数值模拟
	4. 总结与分析
	参考文献 (References)

