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Dynamics and Optimization of a Three-Population System

LI Ya-zhi"?, DOU Jia-wei'

1. College of Mathematics and Information Science , Shaanxi Normal University s Xi’an 710062, China ;

2. Department of Mathematics, Qiannan Normal College for Nationalities , Duyun Guizhou 558000 ., China

Abstract: A cooperative population of the prey is introduced into a prey-predator system. The dynamics of
the three-population system and the optimal harvesting strategy for it are investigated. First, the existence
and stability of the equilibrium solutions of the system are analyzed, and the results indicate that overhar-
vesting may lead to resource extinction. Then, the problem of the optimal control of the system is dis-
cussed. On the premise of sustainable development and with maximizing the long-term ecological and eco-
nomic benefits as the object, the optimal harvesting strategy for it are obtained by using Pontryagin’s max-
imum principle. Finally, it is concluded that an infinite discount rate will lead to complete dissipation of e-
conomic rent.

Key words: prey-predator system; harvesting; equilibrium; stability; optimal harvesting strategy
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