Title

Analytical and Iterative Methods for Fredholm Integral Equations

Supervisor

Prof. Mohamed Abdelkawy

Students

Raghad Mutlaq Al-Otaibi & Al-Anoud Dhafer Al-Qahtani

Abstract

Integral equation is the equation in which the unknown function u(x) appears inside an integral sign.
The most standard type of integral equation in u(x) is of the form

h(x)

ulx) = f(x) + Af k(x, t)u(t)dt,
g(x)
where g(x) and Ah(x) are the limits of integration, A is a constant parameter, and K(x, #) is a known

function, of two variables x and ¢, called the kernel. Integral equations appear in many forms. Two
distinct ways that depend on the limits of integration are used to characterize integral equations,
namely: Fredholm integral and Volterra integral equations. In all equations of Fredholm and Volterra
integrative if f(x) equal to zero is called a homogeneous Fredholm equation or a uniform homogeneous
Volterra equation, respectively. We will use Adomian Decomposition and Modified Decomposition
Methods to solve Fredholm and Volterra integral equations. Also, we will use Adomian
Decomposition and Modified Decomposition Methods to solve Fredholm and Volterra integro-
differential equations
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  u  ( x ) = f  ( x ) + 𝜆   ∫  g ( x )  h ( x )  k  ( x , t ) u  ( t ) d t ,              

