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Stability and Hopf Bifurcation of Time-delay
Group Competitive Sports Model

ZENG Qingjuan, MA Yaping , LU Qiuying
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; This paper proposes group competitive sports model with time delay function. The influence
of time delay on group competitive sports activities is studied through delay differential equation and Hopf
bifurcation theory. Firstly, linearization system of delay differential equation is calculated to gain
distribution of the corresponding characteristic equation root. Further, the conditions for the change in
equilibrium point stability and the existence of Hopf bifurcation are obtained. Besides, Matlab software is
applied to carry out numerical simulation of equilibrium point stability near the critical point of time delay
and periodic vibration caused by Hopf bifurcation. The simulation result verifies the reliability of
theoretical results.

Key words: equilibrium point; stability; time delay; Hopf bifurcation; numerical simulation
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