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Global Boundedness of Solutions for Forager-Predator Models with Competitive Mechanism

CHEN Huan, WU Chun
(College of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: To investigate the global boundedness of solutions for a foraging-predator model with competition mechanisms, Neumann
heat semigroup theory and a series of classical inequalities including Hélder inequality, Gagliardo-Nirenberg inequality, Young
inequality, and interpolation inequality were systematically applied to progressively establish prior estimates for the model solutions.
First., boundedness estimates for the food resource concentration were derived through the parabolic comparison principle and
integration by parts. Subsequently, combining the regularization properties of the Neumann heat semigroup with relevant
inequalities, boundedness estimates for the population densities of both foragers and predators were further obtained. Finally, by
constructing energy functionals and applying the Moser-Alikakos iteration method, it was proven that under certain initial value and
parameter conditions, the model admits a unique globally bounded classical solution.

Keywords: global existence; boundedness; Neumann thermal semigroup theory; forager-predator model
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