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ON THE STABILITY PROPERTY OF A EPIDEMIC MODEL WITH

VERTICAL TRANSMISSION AND CONTACT TRANSMISSION

FU Jin-bo!, CHEN Lan-sun?

(I.anan Science and Technology Institute Fujian Normal University, Quanzhou 362332, China)
(Q.Academy of Mathematics and Systems Science, Chinese Academy of Sciences,
Beijing 100080, China)

Abstract: In this paper, a class of epidemic model with vertical transmission and contact
transmission is established. By means of qualitative method and stability method of ordinary
differential equations, the model and the existence of nonnegative equilibrium point are analyzed.
And by constructing proper Lyapunov function and LaSalle invariance principle, sufficient
conditions of the global asymptotic stability of the trivial equilibrium point, disease-free equilib-
rium point and endemic equilibrium point are obtained. The results show that when the basic
reproduction number is less than or equal to 1, all populations tend to be extinct; when the basic
reproduction number is greater than 1 and virus dominant reproduction number is less than 1,
the viruses was quickly cleared; when the basic reproduction number is greater than 1 and virus
dominant reproduction number is greater than 1 and satisfy certain conditis, the viruses continue
to prevail and will become a local disease.

Keywords: epidemic model; nonnegative equilibrium point; global asymptotic stability
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