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The Study of the Stability and Persistence of a Kind of
Pulse Infectious Disease Model with Patch Effect

ZHANG Lanzhu, CHEN Cheng, YANG Zhichun
(College of Mathematics Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract: [ Purposes It is of great practical significance to study the epidemic model based on patchy environment effect and nonlinear

ST
1+al

infection rate. In this paper, a SIR epidemic model with impulsive vaccination and nonlinear incidence rate of over patchy

environment is established, and the dynamics of disease extinction and persistence are investigated respectively. [ Methods By using
the Impulsive-type comparison principle, Linearization method, theorem and the properties of fundamental solution matrix, some
sufficient conditions for the stability of extinct-periodic solutions of the system are given. [ Results ]Furthermore, by using the small
parameter perturbation, Poincare map, properties of irreducible matrices and persistent theories, the sufficient conditions for the
permanence of the system diseases are obtained. [ Conclusions ] By using R, <C 1, disease-free periodic solutions are globally
asymptotically stable; R* >>1, the system is consistent and durable.

Keywords: patchy environment; SIR epidemic model; pulse vaccination; periodicity; stability; persistence
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