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Stability and Hopf Bifurcation of an SIR Model with Nonlinear Incidence Rate

DOU Zhongli', ZHAO Liangyu®

(1. College of Rongzhi, Chongging Technology and Business University, Chongqing 400033

2. Finance Department, Chongqing Business Vocational College, Chongqing 401331, China)
Abstract: [ Purposes ]It presents a class of model, which hosts the SIR contagion with the nonlinear incidence rate, and the stability
and Hopf branch at nontrivial equilibrium point have been analyzed. [ Methods | The normal form theory and center manifold projec-
tion theorem have been employed to discuss the stability at the equilibrium point in this system. [ Findings ] This system is not the
stable subcritical branch when the first Laypunov coefficient /, (0) >>0, while the system hosts the stable supercritical branch if
[, (0)<C0. [Conclusions ] The investigation indicates that the unique and stable limit cycle of the system is generate, and the contagion
would be occur but not be popular.
Keywords: nonlinear incidence rate; nontrivial equilibrium point; Hopf bifurcation; projected theorem of center manifold computa-

tion
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