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A study of a COVID-19 transmission model with asymptomatic infection

Yuan Yuru, Li Shuping

(School of Mathematics, North University of China, Taiyuan 030051, China)

Abstract: In order to study the influence of asymptomatic infection on the transmission of novel coronavirus, a trans-
mission dynamics model of COVID-19 with asymptomatic infection is established. First, the basic reproduction number is ob-
tained by the next generation matrix method. Secondly, when R,< 1, Hurwitz criterion is applied to prove the local stability of
the disease-free equilibrium, and the global stability of the disease-free equilibrium is proved by constructing a lyapunov func-
tion; and when R,>>1, there is a unique endemic equilibrium and the system is locally asymptotically stable, proving the uni-
form persistence of the system. Then, using the optimal control theory. the expression form of the optimal control solution is
solved. Finally, the theoretical results are verified by numerical simulation, and the sensitivity analysis of the parameters
showed that the influence of asymptomatic infection on the transmission of novel coronavirus can not be ignored, and compulso-
ry isolation measures should be taken to reduce the transmission rate of the disease.
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