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Stability of stochastic discrete SIR epidemic model with nonmonotonic
incidence rate

Tan Wei, Liu Maoxing

(College of Science, North University of China, Taiyuan 030051, China)

Abstract: The stability of a stochastic discrete SIR epidemic model with nonmonotonic incidence rate at equilibrium

point is studied. Based on a continuous SIR epidemic model with noise disturbance and nonmonotonic incidence rate. discretized

by Euler-Marryama method, and a stochastic discrete SIR model is obtained. Using Lyapunov function, we prove the sufficient

conditions for the stability of the system at the equilibrium point, and propose the sufficient conditions for the probability sta-

bility of nonlinear difference equations at the zero solution and the sufficient conditions for the mean square stability of linear

difference equations at the zero solution. Then we prove the stability of the system at the positive equilibrium point and the

boundary equilibrium point. Finally, The conclusion is verified by numerical simulation, and the influence of stochastic disturb-

ance in the system is proved.

Keywords: stochastic discrete; nonmonotone incidence rate; Euler-Marryama method; mean square stability; numerical

simulation
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