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Abstract

The thesis was the study of stochastic differential equations with the limits of
trigonometric functions (the stochastic differential equations for some
trigonometric functions) represented by the sine function, the cosine function, and
the tangent function. Ito's integral formula was used to find the general formulas
for these equations. After obtaining the general formulas for each of them, their
stability was studied using the Lyapunov function According to the second direct
way. Some of the relationships of the well-known trigonometric functions in the
ordinary equations have been proved and verified on stochastic differential
equations using the Ito-Tyler integrative formula. The exact solution was found
and compared with the approximate solutions using numerical methods to solve
stochastic differential equations with the limits of trigonometric functions. It
included examples illustrating most of the concepts studied in this thesis. The
thesis consists of four chapters, as follows:

The first chapter: contains an introduction, a brief history, the aim of the thesis, and
the most important basics related to stochastic differential equations with the Ito-
Tyler integrative formula, represented by the most important definitions and basic
concepts related to this topic, in addition to ways to find the analytical solution to
the linear and nonlinear stochastic differential equations.

The second chapter: It is represented by finding the general formula of the
random differential equations for a group of trigonometric functions (sine, cosine
and tangent function) using the Ito Formula. It has been proven with some
examples presented and an exact solution to it.

The third chapter: In this chapter, stability was found and studied using the second

direct method of the world Lyapunov with some examples of stochastic differential



equations with the limits of trigonometric functions. Milstein for comparison with
the exact solution. Absolute error, strong convergence and weak convergence of
the two numerical methods were also studied and presented.

Chapter Four: includes the conclusions and recommendations reached in this study.



