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Uniqueness and multiplicity of positive solutions for a competition model

LI

Hai-xia"

( Institute of Mathematics and Information Science, Baoji University of Arts and Sciences, Baoji 721013, China )

Abstract: A competition model with Holling type [l functional response is studied. Firstly, by

calculating the fixed point index, the sufficient conditions of the existence of positive solutions are

obtained. Secondly, using the linear operator perturbation theory and standard elliptic equations

regularity theory, the uniqueness and global stability of positive solutions are investigated. In

addition, the multiplicity of positive solutions is discussed by the combination of the global bifurcation

theory and degree theory. Finally, the theoretical results obtained are verified by the numerical

simulation. It is proved that the model has multiple solutions and only one unique globally attractive

solution for a suitable range of parameters.

Key words: Holling [l ; competition model; uniqueness; multiplicity; numerical simulation



