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Global Stability of a Vector-Borne Epidemic Model
With Distributed Delay and Nonlinear Incidence
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Xi’ an 710062, P.R.China;
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Abstract: An SIR vector-borne epidemic model with distributed delay and nonlinear incidence
was established, the basic reproduction number determining the uniform persistence of the dis-
ease was found. When the basic reproduction number was not greater than 1, the disease died
out finally; when the basic reproduction number was greater than 1, the model had a unique
endemic equilibrium, and the disease uniformly persisted in the population. By constructing
Lyapunov functional, it was proved that, under certain conditions, the endemic equilibrium was
globally stable in the feasible region only when it existed. In addition, the non-uniqueness of the
suitable Lyapunov functionals was shown for proving the global stability of the endemic equilib-
rium.
Key words: vector-borne epidemic model; the basic reproduction number; uniform persist-
ence; equilibrium; global stability
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