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STABILITY AND BIFURCATION ANALYSIS OF MULTIPLE TIME
DELAY EUTROPHICATION ECOLOGICAL MODEL

YANG Ji-hua'?, LIU Meit
(J.School of Mathematics and Computer Science, Ningzia Normal University, Guyuan 756000, C’hina)
(Q.School of Mathematical Science, Beijing Normal University, Beijing 100875, China)

Abstract: In this paper, the stability and bifurcation problem of eutrophication ecological
model with two time delays is studied. By using the eigenvalue method, we study the linear
stabilities with one delay and two delays, respectively. It is found that Hopf bifurcations and
Hopf-zero bifurcations exist at the equilibriums when the delays pass through a sequence of critical
values. The sufficient conditions of the existence of Hopf bifurcation and Hopf-zero Bifurcation
are obtained. In the end, some numerical simulations are carried out for supporting the analytic
results.

Keywords: two time delays; stability; Hopf bifurcation; Hopf-zero bifurcation
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