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A Predator-prey Model with Disease in Prey and Predator

LI Shuang®®, WANG Xiaopan®

(a. College of Mathematics and Information Science; b. Henan Engineering Laboratory of Big Data Statistical Analysis and

Optical Control; ¢, College of Xinlian, Henan Normal University, Xinxiang 453007 ,China)

Abstract; In this paper, we discuss a predator-prey model with populations affected by disease and the time delay caused
by pregnant period of predator population is considered. By analyzing the characteristic equation, sufficient conditions are de-
rived for the local stability and Hopf bifurcation of the boundary equilibria, thus, threshold conditions of extinction for prey and
predator populationsand the basic reproductive number of disease for populations can be obtained. By comparison theorem, cri-
terion is established for the global stability of some boundary equilibria.

Keywords: predator-prey model; time delay; Hopf bifurcation; global asymptotic stability; the reproductive number



