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Qualitative analysis of a predator-prey system with
Holling type [ functional response incorporating
fear effct and a constant prey refuge
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Abstract: In order to study the effect of fear on the predator-prey system with functional incorporating
refuge, a new predator-prey system with Holling type [l functional response incorporating fear effct and a
constant prey refuge was established. Firstly, by using Lyapunov stability discriminance, the conditions of the
instability and stability properties to the equilibrias were obtained, and the global stability of the positive
solution of the system were given with Bendixson-Dulac theorem. Secondly, the existence to limit cycles for
the system was found with Poincare-Bendixson theorem. Finally. the influence of fear effect on the stability
of the system and the influence of fear effect and prey refuge on the pupulation density were analyzed, it
showed that a certain level of fear and shelter were beneficial to the coexistence of prey and predator.
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