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Abstract

This study proposes a SVEAIR-type infectious disease model in a periodic environment, incorpo-
rating both vaccine coverage and asymptomatic infections. By calculating the model’s basic re-
production number, we establish a threshold theory to determine whether the disease becomes
endemic. To gain a deeper understanding of the global dynamics of the model, we utilize the thre-
shold theory to provide conditions for disease extinction and persistence. It is demonstrated that
when the basic reproduction number is less than 1, the disease-free equilibrium point of the mod-
el is globally asymptotically stable; when the basic reproduction number is greater than 1, the
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model exhibits a unique positive periodic solution, indicating the persistence of the disease. Fi-
nally, the main results of the model are verified by numerical simulation, which provides an im-
portant theoretical basis for understanding and controlling the spread of such periodic infectious
diseases.
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Figure 1. Warehouse diagram of SVEAIR model
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Figure 2. The change trend chart of susceptible population and infected population when R, >1
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