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Finite-Time Stability Analysis and Optimal Harvesting
Algorithm of Symbiotic Populations

ZHANG Shuanghong, XU Yuanyuan
(College of Mathematics and Com puter s Jilin Normal University s Siping 136000, Jilin Province s, China)

Abstract: Aiming at the problem of optimal harvesting of symbiotic populations in finite time, we
proposed the optimal harvesting strategy for symbiotic populations by discussing finite-time stability
of symbiotic populations, utilizing Pontryagin maximum principle and Hamilton function method.
Firstly, a nonlinear model of the growth process of symbiotic organisms was established based on the
data information of the breeding process. Under the condition of ensuring the balance of ecological
environment, the finite time stability of the symbiotic growth process and the symbiotic system was
deeply analyzed, and a strict proof process was given. Secondly, an optimal harvesting method was
derived by applying Pontryagin maximization principle based on Lyapunov method, and the general
algorithm of optimal harvesting solution was obtained. Finally, the effectiveness of the proposed
algorithm was proved by using simulation and comparative experimental results.
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