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Abstract. In this paper, a special SEIR epidemic model with nonlinear incidence rates

is considered. By analyzing the associated characteristic transcendental equation, its lin-

ear stability is investigated and Hopf bifurcation is demonstrated. Some explicit formulae

determining the stability and the direction of the Hopf bifurcation periodic solutions bi-

furcating from Hopf bifurcations are obtained by using the normal form theory and center

manifold theory. 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

In recent years, great attention has been paid to the dynamics properties
of (including stable, unstable, persistent and oscillatory behavior) the epi-
demic models which have significant biological background. Many excellent
and interesting results have been obtained [6, 8, 13, 14, 17, 20-22]. It is
well known that epidemic models investigate the transmission dynamics of
infectious diseases in host population. In this paper, we assume that disease
spreads in a single host population through direct contact of hosts and a host
stays in a latent period before becoming infectious after the initial infection.
An infectious host may die from disease or recover with acquired immunity
to the disease at the infectious stage. The host population is partitioned
into four classes: the susceptible, exposed (latent), infectious, and recovered
with sizes denoted by S,E, I, and R, respectively. The host total population
N = S + E + I +R. Then, we consider the following differential equations:
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Ṡ(t) = µ− µS − αIpSq,

Ė(t) = αIpSq − (ǫ+ µ)E,

İ(t) = ǫE − (γ + µ)I,

Ṙ(t) = γI − µR,
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