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Analysis of a Sub-Optimal Immune Reaction Epidemiological
Model with Saturation Incidence

Wei Chunmiao,Pang Jianhua,Lu Shuangyang, Hui Jing
(School of Science , Guangxi Universty of Science and Technology , Liuzhou 545006, China)

Abstract: In this paper, an epidemiological model with saturation incidence rate which can reflect sub-optimal immune
reaction propagation mechanism is investigated. This model corresponds to a transition between SIR and SIS model
frameworks by a parameter. It shows that saturation incidence rate leads to rich dynamic behaviors, and the threshold of
the existence of various equilibria are found. By means of constructing Dulac function and combing with the local stabili-
ty of the corresponding linear system, we can obtain the conditions of global stability of equilibria. Furthermore , we are
pleasantly surprised to find that between the SIS and SIR models there are very similar dynamics with saturation inci-
dence rate, but it is obviously discriminate that the date when the endemic equilibrium becomes and the number of indi-
viduals will be infected between SIS and SIRS models.
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