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On a Predator-prey Model with Delay and Population Loss During
the Dispersal of Prey
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Abstract: In this paper, we considered a class of predator-prey model with the dispersal and the population loss during the dispersal
of the prey. We discussed the effect of the dispersal rate, dispersal delay and population loss on the stability of the symmetric coexis-
tence equilibrium by using stability theory and eigenvalue theory. We obtained that the dispersal of the prey did not affect the stabili-
ty of the symmetric coexistence equilibrium, but it can induce stability switches under certain conditions, leading that an otherwise
unstable symmetric coexistence equilibrium can be stabilized over a finite number of intervals. Finally, numerical simulations are
presented to demonstrate the correctness of our conclusions. The number of stable intervals under the satisfied conditions and the
corresponding numerical solutions of the model are given. In addition, we simulated the effect of dispersal and population loss on the
existence and stability of the symmetric coexistence equilibrium by Matlab.
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