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Qualitative Analysis of an Epidemic Model with Stage Structure

WANG Wei, LI Jian — quan, YANG Ya -li, WANG Guo - zheng
(The Science Institute, Air Force Engineering University, Xi’an 710051, China)

Abstract: According to the specialty of infection transmission that infected individuals have different infectivities in
different stages and that infected individuals can move from a stage into the other stage with the development of in-
fection, an epidemic model with stage is established. The basic reproduction number is found by means of the next
generation matrix. By applying the theory of asymptotically autonomous systems, the following results are obtained:
the disease - free equilibrium is globally asymptotically stable when the basic reproduction number is not greater
than 1; the endemic equilibrium is locally asymptotically stable when the basic reproduction number is greater than
1. When the disease is not fatal, the endemic equilibrium is globally asymptotically stable if it exists.
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