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Abstract

This research addresses an important topic in the field of applied
mathematics, which is solving linear differential equations using the Laplace
Transform method. The importance of this topic appears in that it is not limited
to specialists in mathematics only, but extends to include various branches of
applied sciences, such as physics, engineering, and economics, where
differential equations are used to describe many natural phenomena and

dynamic systems.

The research focuses on simplifying mathematical solutions for
differential equations, especially in cases where the initial or boundary
conditions are complex or difficult to handle using traditional methods. Through
the application of the Laplace Transform, the differential equation is converted
from its time domain form to an algebraic equation in the frequency domain,
making it easier to handle, and then the solution is returned to the time domain

using the inverse transform.

The research consists of four main chapters. The first chapter addressed
the general framework of the study, including the introduction, importance, and
objectives, in addition to presenting the research problem and its questions. The
second chapter discussed the different types of differential equations, such as

linear and nonlinear, homogeneous and non-homogeneous, with their




classifications in terms of order and degree, and how to form them by

eliminating arbitrary constants.

The third chapter formed the core of the research, as it reviewed the
theoretical and practical concepts of the Laplace Transform, including the
necessary conditions for its existence, the most known transforms of some
functions, its properties, laws, and the transformation of derivatives. The chapter
also addressed the inverse transform and its applications, with practical

examples in solving differential equations.

As for the fourth chapter, it was devoted to presenting the conclusions and
recommendations, where the research showed that the Laplace Transform is an
effective tool in reducing computational complexity and easily incorporating

initial conditions into the solution. The study recommended expanding the use

of the Laplace Transform to include more complex equations, especially

nonlinear ones, in addition to integrating it with other mathematical tools such
as the Fourier Transform, to increase its effectiveness in mathematical and

applied analysis.
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