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Stability and Hopf bifurcation analysis of a SIR model with
evolutionary effects
YANG Hong™?, MA Qiu-min’, SHENG Jiang-lin', ZHONG Zhao-man', ZHAO Chen-sen'
(1. School of Sci., Jiangsu Ocean Univ., Lianyungang 222005, China;
2. Marine Resources Development Institute of Jiangsu, Jiangsu Ocean Univ., Lianyungang 222005,
China)

Abstract: In this paper, the dynamics of a SIR model with evolutionary effects is studied. Firstly,
the mathematical model is established and the existence, positivity, boundednessof the system solution
are proved. Secondly, the stability of the positive equilibrium of the system is analyzed, and sufficient
conditions are given for the oscillation of the number of healthy and infected individuals, which are
caused by the defense ability of healthy individuals and the infection ability of infected individuals.
Then, by using the central manifold theorem, the properties of Hopf bifurcation are discussed. Finally,
the system is numerically simulated with appropriate parameter values.
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