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Triple zero Bifurcation of a Delayed Ratio-dependent Holling-Tanner Predator-prey System

Liu Xia, Chang Hongcui, Jiao Jianfeng

(Henan Engineering Laboratory for Big Data Statistical Analysis and Optimal Control; College of

Mathematics and Information Science,Henan Normal University, Xinxiang 453007, China)

Abstract ; In this paper, the triple zero bifurcation of a delayed predator prey system with prey refuge and constant rate harves-
ting is considered. Firstly, the existence conditions under which the interior equilibrium of the system is a triple zero singularity are ob-
tained. Then, the computational problem of the unfolding normal form of original system is transformed to compute a quadruple zero bi-
furcation normal form of a new system, by generalizing and applying the center manifold theorem aﬁd normal form reduction theory of

delay differential equations, the normal form of the triple zero bifurcation of the original system is derived.

Keywords ; predator-prey; delay; triple zero bifurcation; unfolding normal form



