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Bifurcation analysis of a model of a three-species food
chain with a fear effect

WANG CaiYu CHANG Yu® CHEN XiaoNan

(College of Mathematics and Physics, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; We have investigated the influence of fear effect on bifurcation dynamics in a three-species food chain
model. The existence of Hopf bifurcation, saddle-node bifurcation and transcritical bifurcation were studied using
the corresponding center manifolds and local bifurcation theory, and numerical simulation studies demonstrated vari-
ous types of bifurcation. All these results indicate that bifurcation is the fundamental cause of population instability
and periodic oscillations that occur, and that fear effects play an important role in maintaining population stability.

Key words: center manifold; Hopf bifurcation; transcritical bifurcation; saddle-node bifurcation; fear effect
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