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Numerical simulation of equilibrium point stability
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A Two-Patch Rift Valley Fever Virus Model with Beddington-DeAngelis Incidence

SANG Rui, WU Hao, ZHANG Long
(College of Mathematics and System Sciences, Xinjiang University, Urumgqi Xinjiang 830046, China)

Abstract: [ Purposes |In order to study the impact of population migration on the spread of the Rift Valley fever disease, a two-patch
Rift Valley fever virus model is proposed based on the Beddington-DeAngelis incidence function. [ Methods] By constructing
Lyapunov function and applying LaSalle invariance principle, the global asymptotic stability of the disease-free equilibrium of the
system is proved. Routh-hurwit criterion and geometric method are used to prove the stability of the positive equilibrium and the
positive equilibrium of the system is global asymptotic stable. [ Results ] The basic regeneration number R,, and R,, of the two
patches is got, established the threshold criteria for local and global asymptotic stability of the equilibrium and the theoretical results
were verified by numerical simulation. [Conclusions]In two patches, the disease is extinct if R, <{1, R,,<{1, while it is uniform
persistent if R,,>1.

Keywords: Rift Valley fever; Beddington-DeAngelis functional response; patch model; basic reproduction number; threshold

dynamics
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