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Abstract

This dissertation, dealt with solving differential equations with variable
coefficients and differential equations of the higher order using the Sumudu
transform.

In chapter one, the Sumudu transform, and the relation between it and
Laplace transform where explained. As well as some important
characteristics, theories, where stated and gave through examples.

In chapter two the researcher applied the Sumudu transform on some
types of special functions, as well as solving differential equations with
variable coefficients.

In chapter three apply the Sumudu transform solving some examples of
ordinary differential equations as well as solving differential equations with
higher order in the solution of some special types of equations.

Finally, the result is that Sumudu transform of competes the Laplace

transform in finding solution of differential equation obviously.
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Introduction

In the literature there are numerous integral transform and widely used in
physics, astronomy as well as in engineering. The integral transform method
is also an efficient method to solve the differential equations. The integral
transform was applied to partial differential equation with non-homogenous
forcing term and having singular variable data. Recently, Watugala
introduced a new transform and named as Sumudu transform which is

defined by the following formula
Flu) =s{fliu] = [rexo3-CHr(e) ae

And applied this new transform to the solution of ordinary differential
equation and control engineering problems, some fundamental properties of
the Sumudu transform were established.

In this study, our purpose is to show the applicability of this interesting
new transform and its efficiency in solving the linear ordinary differential
equations with constant and non constant coefficients and higher order

differential equations.



