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Abstract: The aim of this study is to investigate an eco-epidemiological model with a bilinear incidence
rate and a square root functional response. First, we examine the equilibrium and stability points of the
system for various parameter values. The main challenge in population models is finding a numerical
method for approximating non-negative solutions. Some numerical methods, such as the Euler method,
are inefficient as they sometimes fail to produce non-negative solutions. Non-negative approximations
obtained from non-standard finite difference methods are also conditional. In this paper, we propose a
numerical method that provides unconditional and acceptable solutions. We then discuss the compatibility
of the proposed numerical method. Finally, we compare the efficiency of the proposed method with the
Euler and non-standard methods using numerical simulations. We also investigate the effect of the hunting
behavior of the prey species on the population density and analyze the dynamic model for some numerical
values of the parameters involved in the problem.
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