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Abstract

In this paper, we study an SEI infectious disease model with vertical transmission and distribution
time delay that was developed using the infectious disease transmission characteristics of zombie
deer in North America as the biological background. By defining the basic reproduction number
that defines whether the disease is transmitted or not, sufficient conditions are given for the global
asymptotic stability of the disease-free equilibrium point and the persistence of the diseased deer
population, respectively: when the basic reproduction number less than or equal to one, the dis-
ease-free equilibrium point is globally asymptotically stable; when the basic reproduction number
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greater than one, the diseased deer population is persistent. The numerical simulation at the end
of the paper not only verifies the correctness of the qualitative theoretical results, but also de-
monstrates the effects of zombie deer virus incubation period and mortality on deer population
size.
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Figure 1. Global stability of the disease-free equilibrium point to the system (1)
with R, <1
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Figure 2. Persistence of the solution to the system (1) with R, >1
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