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Abstract

This thesis included an introduction to stochastic differential
equations and finding analytical solutions for them. In the event that the
equations were non-linear, a method of transformations (reduction) was
used to convert them to the linear form. Before starting most of the
transformations, it was confirmed that the non-linear stochastic
differential equations are reducible to linear stochastic differential
equations using some special theories in this field. The Stratonowic
integral formula was adopted to help in finding the solution and
compared with the transformation methods using Ito’s integral formula so

that the analytical solution can be found in a correct manner. Exactly.

The thesis also included numerical methods represented by the
Euler-Maruyama and Milstein methods in order to compare with the
solutions obtained by reduction or transformation methods. We also
studied the convergence of the analytical solutions obtained from the Ito-
Stratonovic formulas and the numerical methods. The absolute error,
strong convergence, and weak convergence of the two numerical methods

were also studied and presented.

It also included a study of the stability of the solution to linear and
non-linear stochastic differential equations after finding the solutions
using the Stratonovic integral formula using the second direct method of
the scientist Lyapunov and the theories of stability and comparison of

stability by finding the solution using the Ito integral formula.
The thesis consists of four chapters as follows:

Chapter One: The first chapter included the introduction, the
reference review, the objective of the thesis, and the most important

basics related to stochastic differential equations represented by
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stochastic (random) processes and the random Ito-Tyler series, from

which the Ito and Stratonovich formulas are obtained.

Chapter Two: The second chapter included the introduction and
non-linear stochastic differential equations and their exact or precise
analytical solutions using conversion methods (reduction) to convert them
to linear ones. It also included the numerical aspect of finding

approximate solutions using the Euler-Maruyama and Milstein methods.

Chapter Three: The third chapter consisted of studying the
stability of stochastic differential equations after finding the solution
using the Ito and Stratonovic integral formulas. It also included some
examples of finding stability using the two formulas (Ito and Stratonovic)

and comparing the two methods.

Chapter Four: This chapter includes the conclusions and

recommendations reached in this study.



