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Abstract

Biomathematics, as an interdisciplinary field combining biology and mathematics, aims to explore
the potential of mathematical tools in the life sciences and solve biological problems by construct-
ing mathematical models. The study of single-population dynamic models based on differential
equations is one of the key directions in this field. Building on this foundation, we have developed a
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Logistic-type population model incorporating distributed delays and the Allee effect by integrating
the theory of ordinary differential equations, qualitative analysis, and nonlinear system techniques.
Through an in-depth analysis of the system’s structure and dynamic behavior, we elucidate the pat-
terns of the model under boundary stability and provide the equilibrium states along with their
maintenance conditions.
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