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Hopf Bifurcation of a Delayed Epidemic Model Considering Innate

Immunity and Nonlinear Cure Rate
ZHANG Zizhen,ZHANG Yixue
(School o f Management Science and Engineering ,
Anhui University of Finance and Economics,Bengbu 233030 ,China)

Abstract: Considering the importance of innate immunity to individuals in the process of infectious
diseases,a delayed SEIS epidemic model with innate immunity and nonlinear cure rate is studied in this
paper. Taking the cure period delay of the infectious disease as the bifurcation parameter, the threshold
value of the time delay for the local asymptotic stability of the proposed model and occurrence of Hopf
bifurcation are obtained by discussing the distribution of the roots of the characteristic equation of the
model. Then,by using the central manifold method, the explicit formulas for determining properties of
the Hopf bifurcation are calculated. Research shows that the infectious disease can be effectively con-
trolled when the cure period delay of the infectious disease is below the threshold value of the time delay.

Keywords:innate immunity; nonlinear cure rate;delay; SEIS model; Hopf bifurcation
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