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Abstract

In this thesis we study the stability of some harmonic stochastic differential
equations and compare and stabilize the exact solution by using some numerical
methods for solving harmonic stochastic differential equations. The thesis also
included presenting some basic concepts needed to clarify and study stability using

Lyapunov function.

Our thesis consists of four chapters, the first chapter contains the introduction
and literature review and the goal of research and study the theory of stochastic
calculus and the theory of stochastic differential equations in detail using the Ito
and Stratonovich formula where the study includes basic definitions and concepts
related to this topic . This study also included the study of Stochastic Ito- Taylor

series.

Chapter two is divided into four sections, the first section from which we study
the Euler-Maruyama method, the second section from which we study the Milstein
method , Also, Absolute error, strong convergence error, weak convergence error
have also been studied and presented For two numerical methods , in the three
section we study the stability of the solution to the coincidental differential
equations of the two numerical methods (Euler-Maruyama and Milstein)and In the

last section we studied the proposed models .

In the third chapter, some theories related to stability are dealt with, the basic
principles of different types of random systems are described and the focus is on
studying the stability of stochastic equations by the Lyapunov function (direct
method), and we have deduced sufficient conditions for the general system for the

zero solution of the stochastic differential equation using Lyapunov's function

The fourth chapter of this thesis included a number of conclusions and

recommendations that were reached from this study.



