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Abstract. In this paper, a class of viral disease model with saturated contact rate is

considered. By choosing the delay as bifurcation parameter and analyzing the associated

characteristic equation, the existence of bifurcation parameter point is determined. If

the parameter 𝜏 is chosen as a bifurcation parameter, it is found that Hopf bifurcation

occurs when the parameter 𝜏 passes through a series of critical values. The direction and

the stability of Hopf bifurcation periodic solutions are determined by using the normal

form theory and the center manifold theorem due to Faria and Maglhal�̃�es [20]. Some

numerical simulation for justifying the theoretical analysis are also provided. Finally,

biological explanations and main conclusions are given.
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1 Introduction

The dynamical behaviors of viral models have long been and will continue to
be one of the dominant themes in both ecology and mathematical ecology due
to its universal existence and importance. It is known that there has been
considerable interest over the past decade in investigating the viral dynamics
in various fields of mathematical biology. In 2009, Pang et.al [4] introduces
and discusses the following virus model:⎧⎨⎩

𝑑𝑆
𝑑𝑡 = 𝑟 − 𝑑𝑆 −𝑚𝑆𝑉 ,
𝑑𝐼
𝑑𝑡 = 𝑚𝑆𝑉 − 𝜉𝐼,
𝑑𝑉
𝑑𝑡 = −𝑛𝑉 + 𝑘𝜉𝐼

(1)

where 𝑆(𝑡) denotes the populations of the uninfected cells, 𝐼(𝑡) denotes the
infected cells that produce virus, 𝑉 (𝑡) denotes the free virus particles and
𝑟, 𝑑,𝑚, 𝑛, 𝜉, 𝑘 are positive constants. In the model, susceptible host cells are
generated at a constant rate 𝑟, die at a rate 𝑑𝑆 and become infected by




