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ABSTRACT

In the present project we will study some of the main properties
and important examples and theories of metric spaces and
complete metric spaces. Also, we will introduce the concept of the

normed space and Banach and give some examples of them.



Kingdom of Saudi Arabia Ry gzall Ry gell 2L
Ministry of Education adesll K5l g
University of Umm- Alqura ol ol aealy
University college of AlGjamoum poanlly Keralodl RJZI(
Department of Mathematics alyalygll

FREDHOLM INTEGRAL
EQUATIONS

A graduation project submitted to the Department of
Mathematics by

1-Lamia Al-Lehyani 2-Abrar Al-Lugmani
3-Nouf Al-Otaibi 4-Lina Al-Mutairi
5-Sara Al-Otaibi 6-Asrar Al-Saiari

Supervisor : Dr. Maryam Aljadani
Jury

Name Title

Dr. Fadhel Jeday Assistant professor

Lect. Amal Almatrafi Lecturer

Academic year 2020-2021



ABSTRACT

This research deals with the study of Fredholm integral equations
and their solutions and getting to know them from their basics. Integral
equations are crucial in many applications and therefore, it is necessary
to define the integral equation in mathematics. This research project
presents a brief introduction to integral equations and integral
differential equations and their basic concepts. Furthermore, the
Adomian decomposition method and modified decomposition method
are used to find the solution of Fredholm integral equations. The
Adomian decomposition method and modified decomposition method
are two semi-analytical methods that provide approximate analytical
solutions of integral equations. Moreover, the direct computation
method and the Series Solution Method are used for solving Fredholm
integral differential equations. Finally, the method for transforming the
boundary value problem into an equivalent Fredholm integral equation
1s discussed. All the techniques in this research have important role

applications in physical, chemical, and biological studies and

engineering applications.
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Abstract

The heat equation theory was first developed by Joseph Fourier in 1822
with the aim of modeling how a quantity such as heat diffuses through a

given region.

In this work we give an introduction to this type of thermal diffusion

problem by simple examples.
In the first chapter we start with a simple physical problem to explain

- The use of equivalent partial differential equations (EDP) to model the
problems of heat flow and diffusion.

- The physical meanings of the frontier and initial conditions.

In the second and third chapters, we present some analytical and
numerical methods to solve the heat equation.

I|Page
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ABSTRACT

In mathematics, a partial differential equation (PDE) is an equation which
Imposes relations between the various partial derivatives of a multivariable
function. A partial differential equation is simply an equation that involves
both a function and its partial derivatives. In this work, we are mainly
concerned with techniques to find a solution to the wave equation in its
various guises, and to ensure good properties to that solution. That is, we are
interested in the mathematical theory of the existence, uniqueness, and

stability of solutions
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Abstract

In this work we present the basic equations and the laws of
electrodynamics and magnetism and search for their properties that

explain the basic aspects of electromagnetism.
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Abstract

In this project we are going to talk about Free vibrations and. Consider the
model multi-degree-of-freedom (MDOF) system we’ll state a principle of
virtual work and proof it, state a D’ Alembert’s principle and proof it and state a
kinetic energy , proof it and giving an example of it.

We'll talk about the potential energy and types of potential energy:
Gravitational potential energy potential and Elastic potential energy of a
Spring then Use Lagrange's equation to derive the equation of motion , When
studying vibration and its behavior in a state members It was the same vibration
the vibration equation was applied directly in homogeneous parts, then we
deduced a mathematical equation describing the movement of vibration, and
then we studied vibration in members which is cut into a rectangle.



Kingdom of Saudi Arabia
Ministry of Education

Umm Al-Qura University-
University College of Aljumoum
Department of Mathematics

Applications in finite element Method

A graduation Project submitted to
Mathematics Department
By
Ghadi .Alharbi
Waad .Alharbi
Amani Madani
Malak. Al harthi

Nawader. Muetad

Supervisor

Dr. Azza Soliman

Examiners Committee Title
Dr. Fadhel Mohammed Mosbah Jday Professor Assistant
Dr. Maryam Hammad Aljadani Professor Assistant
1441-1442

2020-2021



Abstract

Finite element analysis has become established as a powerful method or, more
correctly, a family of methods - for the spatial approximation of systems of
partial differential equations and variational problems. It finds application in a
multitude of areas in the engineering and natural sciences, and beyond. The
method has a sound mathematical foundation, and contemporary developments
span the spectrum from problems concerned with the construction and analysis
of stable, convergent methods, to those directed at specific applications. also,
when studying Applications in finite element Method, we deduced a
mathematical equation describing Integral Equation, and then we studied Beam
Elements which is Longitudinal Stress and Strain. Linear Elasticity with
Boundary Elements and their representation in form of equations. and study the
fundamentals, origins, types, and properties of gears, and to analyze the finite
elements of gears and solutions for different stress gauges and gears in the
Green's breed. The aim of this talk is to provide an overview of the finite
element method with the focus on formulations, their analysis, properties, and
various applications.
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ABSTRACT

In this project, we introduce the multifarious aspects of theory of knots. We
shall, in a straightforward manner, explain the various concepts that form
this theory of knots. Throughout this project, we shall concentrate on
examples that conduit the understanding of this theory by the reader. We end
this project by an application in biology.
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ABSTRACT

In this project, we introduce the notion of Super linear algebra. The
main objects of study are super vector spaces and the linear
transformations between them. We have discussed in this project the
basic definitions of super linear algebra, super matrix, super fuzzy

matrix and lastly mathematical models for solving social problems.
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ABSTRACT

Differential equations are used to mathematically formulate, and thus aid the
solution of, physical and other problems involving functions of several
variables, such as the propagation of heat or sound, fluid flow, elasticity,

electrostatics, electrodynamics, etc.

In this work we present in the first chapter an introduction to the differential
equation and in the second, we present the most known applications, such as
Torricelli’s Law for Draining, Population Models, A Swimmer’s Problem

and Predator-Prey.
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ABSTRACT

This research aims to investigate different methods for solving Volterra
integral and integro-differential equations. Introductory concepts of integral
equations will be presented. The conversion from initial value problem to
Volterra integral equation will be discussed. This conversion can be helpful,
especially when solutions of the corresponding integral equations are easier to
determine than those for the corresponding differential equations. The successive
approximations method will be applied to solve Volterra integral equations of the
second kind, and the series solution method is presented to solve Volterra integral
equations of the first kind. Finally, the Laplace transform method is used to obtain
the solution of Volterra integro-differential equations of the second kind. The
variational iteration method is introduced to solve the Volterra integro-

differential equations of the first kind.
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ABSTRACT

The main aim of this project is to discuss the first-order differential equations and linear
second-order equations through definitions, concepts, theories and some examples. In the first-
order differential equations, we discuss the homogeneous, Bernoulli, and Riccati equations.
then, in the linear second-order equation, we discuss the constant coefficient case, the

nonhomogeneous case, spring motion and Euler s differential equation
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ABSTRACT

The main aim of this project is to discuss the Laplace Transform, Series solutions and
Approximation of Solution through definitions, concepts, theories and some examples. In the
Laplace transform, which is a chapter 1, we discuss the solution of initial value problems,
shifting and the Heaviside function, convolution and solution of systems. Then, we discuss the
power series solution and series solutions in Chapter 2. In the approximation of solution which
is a chapter 3, we discuss the direction fields, Euler's method and Taylor and modified Euler

methods.
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ABSTRACT

The aim of this work is to introduce and motivate partial differential
equation and ordinary differential equation; we give also some classical

methods for finding solution of differential equations.

In third chapter we give a result of existence and uniqueness of the Cauchy
problem using the Cauchy-Lipshitz theorem, local and global version.
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