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Optimal Taxation and Stability of a Predator-Prey System
Incorporating Nonlinear Harvesting in a Polluted Environment

ZHAO Liang"?, CHEN Feng-de’

1. School of Mathematics and Information, Fujian Normal University , Fuzhou 350117, China;
2. School of Information and Statistics, Guangxi University of Finance and Economics. Nanning 530003, China ;

3. College of Mathematics and Computer Science, Fuzhou University s Fuzhou 350116 , China

Abstract: A predator-prey system incorporating nonlinear harvesting in a polluted environment has been
studied in this paper. Firstly, the existence of equilibrium of the system has been discussed. Secondly,
some sufficient conditions for the stability of the system have been obtained by calculating characteristic
value of Jacobian matrix and constructing a suitable Lyapunov function. And lastly, the optimal taxation
policy is obtained by using the Pontryagin’s maximal principle.

Key words: predator-prey; polluted environment; nonlinear harvesting; stability; optimal taxation
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