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Abstract

Mathematical models of ecosystems involving single species or two species, namely a
predator-prey system, are modified to incorporate the effect of an external force or a third factor.
This can be the effect of the geomagnetic field variation on the cell membrane permeability in an
activated sludge process, or the effect of parasite invasion of a predator-prey system, or the effect
of toxicaﬁts on the population in a closed environment.

The resulting models consist of three nonlinear ordinary differential equations. The
research project is organized into mainly 4 stages. In the first stage, variation in the third factor
with time is taken under consideration in the form of one of the three differential equations which
comprise the model,

In the second stage, the variation in the third factor is not taken into the ﬁodel, while the
prey population is divided into two groups; namely, the susceptible prey and the infective prey.

In the third stage, the variation in the third factor is still not taken into the model, while
the predator population is divided into two groups; namely, the susceptible predator and the
infective predator.

In the fourth and final stage, the third factor, which is the level of toxicants in this case,
is divided into two groups; namely, the level of toxicant in the environment, and that in the
population.

Analysis of the models are carried out using either the bifurcation theory or the singular
perturbation technique. The study allows us to better understand the systems under study as well
as learn how to manage and control them more efficiently. The results of our study should
therefore yield valuable insights which has far reaching repercussions on the environmental

problems we are facing today.



