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Abstract of Thesis

Knowing the mechanisms of various biological systems is one of

vital problems. Direct researches on these systems often take a lot of time and experiments cost
immensely. Sometimes it is even unfeasible. Other way in getting desired information about
biological systems is constructing mathematical models which describe the systems then
studying the models by using mathematical tools. In addition, we know that real biological
systems are always subject to environment noises and incompletely understood information,
so they will be well-modeled by stochastic models which embrace complex variations in the
dynamics. This dissertation is devoted to a numerical study on stochastic models for some
biological systems. More precisely, we study two problems as follows.

The first one is a Stochastic Forest Model. In 1975, Antonovsky et al, introduced a deterministic,
mono-species ecosystem model with two age classes of trees: the young and the old ones. It
is seen that the asymptotic behavior of the solutions depends strongly on the magnitude of the
mortality of old trees. Therefore, on the basis of that model, we incorporate a noise factor to the
mortality rate of old aged class. That results in a stochastic forest model. We are concerned
with the long time behavior of solutions which characterizes the stable existence or decline of the
forest. After proving the existence and uniqueness of global positive solutions, we show some
sufficient conditions for sustainability of the forest. Obtained results may provide us some
information on the nature of real forest systems.

The second problem concerns with biological swarming. This study is divided into two parts.
First, we propose a stochastic differential equations which describes fish schooling and give some
gquantitative investigations. We in fact introduce a mathematical definition for schooling. Then
we study how some parameters, e.g. group size, noise, contribute to the geometrical structure
of the school. In particular, we show that if the magnitude of noise is larger than a
certain threshold, then the fish can no longer form a school. Secondly, we are interested
in problems of avoiding obstacles and finding food resources. We find four behavior patterns of
school while avoiding obstacles. This result shows that the fish school has its cohesiveness in a
certain sense. We also find that the fish acquire foraging advantages by forming school.
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1. REEERENICEDHT 50O Rla s L TREEER. BEEEDONE. BOBERE. -0, HEA
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