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Abstract

Korobeinikov and Wake [13] introduce a family of Lyapunov functions for threecom-
partmental epidemiological models, which appear to be useful for more sophisticated
models. Global stability of the endemic equilibrium states of the SIR, SIRS and
SIS models with standard incidence and constant population has been established.
In this paper we present the STRS model with simple mass action incidence and
varying population size. There are some infectious diseases which have permanent
immunity and some of them do not. In the latter case, the removed population
again becomes susceptible. We have studied both the cases. The basic reproduc-
tion number Ry is obtained. Local stability of the disease-free equilibrium state
is discussed. If Ry < 1, the infection-free equilibrium state FEj is locally stable;
if R =1, Ey is stable and if Ry > 1, Fy is unstable. The Global stability
of thedisease-free equilibrium state and the endemic equilibrium state is proved by
constructing a Lyapunov function. Numerical analysis and graphical presentation
is provided to help better understanding.
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