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Abstract:- The theory of Integral Equations has been an active field of research for many years and is 

inextricably related with other areas of mathematics. Integral equation arise naturally in applications in many 

areas of mathematics, science and technology. The paper introduces integral equations and it’s solutions. 
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1. Introduction 

Integral Equations have been essential tools for various areas of Applied Mathematics and they occur naturally 

in many Field of Science and Engineering. 

An Integral Equation is a Functional Equation in which the unknown Functions appears under one or Several 

Integral sign. 

In more precise an Integral Equation of the Form  

𝜆 ∫ 𝑘(𝑥, 𝑠) 𝑦(𝑠)𝑑𝑠 = 𝑓(𝑥) 

is called a linear voltera integral equation of First kind. 

and that of the form  

𝑦(𝑥) − 𝜆 ∫ 𝑘(𝑥, 𝑠)⬚ 𝑦(𝑠)𝑑𝑠 = 𝑓(𝑥) 

Where limits of integrations are from 𝑎 

to 𝑥 

is called a linear voltera integral equation of the second kind. 

The Function 𝑓(𝑥) 

is called the free term while the function 𝑘(𝑥, 𝑠) 

is called the kernal. 

𝜆 

is a parameter ,𝑦(𝑠) 

is an unknown functions while 𝑓(𝑥) 

and 𝑘(𝑥, 𝑠) 

are given by functions which are square integrable on [𝑎, 𝑏] 

and in the domain 𝑎 ≤ 𝑥 ≤ 𝑏 , 𝑎 ≤  𝑥 ≤ 𝑠 

Respectively. 

If the kernal 𝑘(𝑥, 𝑠) 

is continuous then integral equation is said to be non-singular. 
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If the range of integration is infinite then equation is said to be singular. 

Kernal of integration function, 

Types of kernal  

Kernals are the symmetric kernals ,separable kernals and iterated kernals 

The solution of an integral equation of any type is to find the unknown functions 𝑦(𝑠) 

Satisfying that equation. 

A function that shows up as an integrand in an integral interpretation for a solution of an integral equation and 

which regularly determines the alternatives completely is called resolvent kernal. 

It is known that if the kernal 𝑘(𝑥, 𝑠) 

is a continuous function in the domain R {𝑎 ≤  𝑠 ≤ 𝑥 ≤ 𝑏}and 𝑓(𝑥) 

is continuous in the interval [𝑎, 𝑏] 

Then integral equation has unique solution for any 𝜆. 

Integral equations appear in two ways when solving problems related to difference by reversing different 

components as when trying to describe occurrences with systems that incorporate summation of the integrations. 

An integral integral equation’s kernal is said to be symmetric if 𝑘(𝑥, 𝑠) = 𝑘(𝑠, 𝑥) 

Rsolvent kernals examples related to symmetric kernals 

𝑥2 + 𝑠2 , (𝑥 − 𝑠)2 , sin(𝑥, 𝑠) 

be all representation of symmetric kernals .However 𝑥𝑠2 

is not a representation of symmetric kernals. 

Separable Kernals 

Separable kernals are also known as degenerate kernals. It can be expressed as the sum of all finite number of 

terms in relative to each of the each of the products of the functions in 𝑥 and 𝑠 

Resolvent Kernals 

Resolvent kernals can also be understood as reciprocal kernals. 

2. Conclusion 

The paper focuses on integral equation, kernals and solution to integral equations with applications. 
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