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Stability Analysis of a SIR Epidemic Model

with Spontaneous Mutation of Virus

GAO Wen-zhe, YAN Juan-juan
(School of Mathematics and Physics ,Lanzhou Jiaotong University ,Lanzhou 730070,China)

Abstract ;: A SIR epidemic model with bilinear incidence rate before virus mutation and nonlinear inci-
dence rate after virus mutation is proposed. Firstly,the basic reproduction number in this model is found
by using the next generation matrix method and the existence of equilibria are examined. Secondly, the
local asymptotic stability of equilibria are carried out through the use of Hurwitz criterion. Then, the suf-
ficient conditions for global asymptotic stability of equilibria are determined through suitable Lyapunov
function, Lasalle invariant set principle and Bendixson-Dulac theorem. Finally, some numerical simula-
tions are given to demonstrate the obtained results.

Keywords: epidemic model; virus mutation;incidence rate;asymptotical stability
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