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Fig. 1 Trend plots of disease extinction in deterministic and stochastic systems
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Behavioral analysis of a class of COVID-19 propagation dynamics with Lévy noise

Tan Yuanshun, Ran Chongyu

(Department of Mathematics, Chongqging Jiaotong University, Chongqing 400074, China)

Abstract: Stochastic perturbations are inevitable in the transmission of infectious diseases. In order to examine the im-
pact of disturbances on the spread of COVID-19, a SIVR (Susceptibility-Infection-Vaccination-Recovery) epidemic model with
Lévy jumps as well as white noise is proposed in this paper. Initially, the existence and uniqueness of the global positive solution
is proved by constructing a suitable Lyapunov function. Then, sufficient conditions for the extinction and persistence of the dis-
case are obtained by defining the thresholds of the stochastic system. Finally, numerical simulations verify the results of the
theoretical analysis, and the results show that the high-intensity LLévy noise is conducive to suppressing the propagation of CO-
VID-19 rapidly.

Keywords: COVID-19; Lévy noise; the existence and uniqueness; extinction; persistence
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