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Optimal Control Strategy for the Periodic
Gilpin-Ayala Impulsive Harvesting System

GUO Hai-ye, DOU Jia-weis ZHAO Lian

College of Mathematics and Information Science , ShaanXi Normal University s Xi’an 710062, China

Abstract; In this paper, we investigate the optimal control of a class of the impulsive harvesting system de-

scribed by the periodic Gilpin-Ayala model. The species is harvested at fixed moments for economic profit

under the periodicity condition. The main purpose is to research the influence of different impulsive harves-

ting efforts on the system and obtain the optimal harvesting policy which maximizes the profit. We assume

that profit is the difference between economic revenue and cost and the cost is proportional to the control

variable. Firstly, it is shown that the system has a unique positive periodic solution which is globally as-

ymptotically stable under the appropriate conditions. Further, the optimal control strategy is characterized

by the numerical equations by the maximum principle of the impulsive differential system and some analy-

sis techniques. Finally, the precise optimal control strategy is achieved for a special case.

Key words: periodic Gilpin-Ayala system; impulsive harvesting; maximum principle; maximum economic

net revenue
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