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Analysis of a model with impulsive perturbation and saturation treatment
of vector-borne diseases
DONG Hongsen, ZHANG Suxia
(School of Sciences, Xi’an University of Technology, Xi’an 710054, China)

Abstract; An SIR-SI model for vector-borne disease is proposed and investigated, with saturation
treatment of infected hosts and impulsive control of the vectors incorporated. The dynamics are
analyzed theoretically and numerically. The results indicate that there exists a disease-free period-
ic solution which is locally asymptotically stable if the threshold is less than one. Otherwise, by
the comparison theorem, it is proved that the disease is uniformly persistent when the threshold
is greater than one. Numerical simulations show that the saturation treatment, impulsive control
period and impulsive control intensity have a great influence on behaviors of the model, leading to
rich dynamics such as bifurcation and chaos.
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