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Neimark-Sacker Bifurcation and Route to Chaos

in a Time-Discrete Predator-Prey System

YANG Hong-ju, ZHANG Hua-yong. HUANG Tou-sheng

Research Center for Engineering Ecology and Nonlinear Science , North China Electric Power University , Beijing 102206 , China

Abstract; This research investigates the stability and Neimark-Sacker bifurcation of a time-discrete preda-
tor-prey system, which is characterized by ratio-dependent functional response and the existence of alter-
nate food resources for the predator. Via the Jury criterion, the stability conditions of fixed points of the
discrete system are determined. The existence conditions of the Neimark-Sacker bifurcation are analyzed
with the center manifold theorem and the bifurcation theorem. Numerical simulations reveal a route to cha-
os induced by the Neimark-Sacker bifurcation and a period-doubling process in the route.

Key words: predator-prey system; stability; Neimark-Sacker bifurcation; period-doubling process; route

to chaos
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