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Non-constant Positive Solutions for Three-species Ratio-dependent

Predator-Prey System with Diffusion

ZHOU Hong-ling, SHEN Lin
(Department of Mathematics, Huanghuai University, Zhumadian He’nan 463000, China)

Abstract: The existence of non-constant positive steady state of three-species ratio-dependent predator-prey system with diffu-
sion is discussed. First, the asymptotically stability of constant positive solution is analyzed and the prior estimate of positive solu-
tion by using Harnack inequality and Maximum principle are given. Furthermore, the non-existence of non-constant positive solution
by using energy methods is analyzed and a sufficient condition for non-constant positive solution is obtained. In the end. the diffusion

coefficient d, of the species v is treated as bifurcation parameter and a sufficient condition for the existence of non-constant positive

2 ~
solution is given by the degree theory: Assume that (a>d, c>m, )‘+ai+7cfn>2) and r+ (ai) +’Tn<2 hold, &€ (p,s praer)

for some n=1, and the sumo, = 2 dim E(y;) is odd. Then there exists a positive constant p such that, if d»=>p, the predaor-prey
i=1

system has at least one non-constant positive solution.

Key words: predator-prey; diffusion; ratio-dependent
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