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The Qualitative Analysis of Multigroup SIRI Model with Stochastic Perturbations

ZHANG Zhicheng, YANG Zhichun

(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)
Abstract: [ Purposes]A multigroup SIRI model with nonlinear incidence and stochastic perturbations is studied. [ Methods] Using the
the basic theory of stochastic differential equations, the existence and uniqueness of positive solutions are proved. By constructing
suitable Lyapunov functions and applying the knowledge of graph theory and the basic reproduction number, the sufficient conditions
for the stochastic exponential stability of the zero solution of the epidemic model are obtained. [Findings] The results show that the
appropriate stochastic disturbance can change the dynamic behavior of the system. When the white noise satisfies certain conditions,
the zero solution of the system is stochastic exponentially stable, which means that the diseases will eventually be exponential
extinct. The zero solution of the system is stochastic exponentially stable, which means that diseases will be extinct exponentially
regardless of R, >1 or R,<(1. [Conclusions] Under the assumption of the nonlinear incidences, the extinction of disease is controlled
by the intensity of white noise.
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