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ُ الَّذِينَ آمَنوُا مِنكُمْ وَالَّذِينَ أوُتوُا الْعِلْمَ درََجَاتٍ } {      َّ   يرَْفعَِ 

  صدق الله العلي العظيم
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إلى من كلله الله بالهيبة والوقار ... إلى من علمني العطاء دون انتظار .... إلى من احمل أسمة بكل 
  افتخار والدي العزيز 

إلى صاحبة القلب الطيب والنوايا الصادقة إلى من رافقني منذ حملنا حقائب صغيره معكم سرت 
  الدرب خطوة خطوة أمي الحبيبة  

إلى من هم اقرب إلية من روحي إلى من شاركوني حضن أمي ومنهم استمد عزتي وإصراري . 
  اخواني 

  
  
  
  
  
  
  
  
  
  
  
  
  
  

   الشُ كر والتقدير
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ين  الحمد  ي الام ى النب لام عل لاة والس م، والص الم يعل ان م م الانس القلم، عل م ب ذي عل ال

ين، ولا  حبة المنتجب ة وص ى ال المين، وعل ة للع الذي ارسله الله بالهوى ودين الحق ورحم
  وسلم) واله(صلى الله عليه الرسول قال حول ولا قوة الابا العلي العظيم وبعد.... 

د   تكافئونه فكافئوه، فان لم تجدوه ماومن صنع اليكم معروفا ( م ق رو انك ى ت فادعوا له حت
 آ رسول صدق كافئتموه) 

ه  د تخون ف، فق ذا الموق ف ه م ان يق ل القل روف، ويخج وارى الح ات، وتت ز الكلم تعج
دت لا رد  ي اجته دف، ولكن ل اله ى، ولا يص يع المعن ل، ويض تت الجم ارات  ، وتتش العب

 اليكم بعضا مما اخذت
لذا يسرني ان اتقدم بكلمة شكر وامتنان ووفاء اضعها في صدر هذا البحث، فانني اسجلها 

ى (د. هدى عامر هادي للدكتورةبكل اعتزاز وتقدير  راف عل بء الاش ت ع ذي تحمل )  ال
اء  ض الوف ذا بع ح،  وه راي الناص ديد وال ه الس دم التوجي د وق ذلت الجه د ب ث فق ذا البح ه

  ا قدمتة لي، فجزاه الله عني خير الجزاء.والتقدير والامتنان نظير م
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Abstract 
         In this research, the analytical solution of the integral equation was studied 
using integral transformation. This research includes two chapters. 
The first chapter: We studied the integral transformation in general and touched 
on some definitions and proofs related to the analytical solution of the Integral 
equation using the integral transformation. The second chapter: We touched on 
the basic idea of the newly proposed method of Hebel integration to clarify the 
basic idea of the HPTM for solving a differential equation. We touched on a 
group of mathematical examples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 ٧

 
 
 

Section One 
 
 
 
 
  



  

 ٨

1. Introduction 
       Integral transformations are important for solving real problems.  
Appropriate selection of integral transformations helps convert differential 
equations as well as integral equations into an algebraic equation that can 
be easily solved. 
 During the last two decades, many integral transformations have been 
introduced into the Laplace transform class, such as the Soumdo, Al-Zaki, 
Al-Natury, Aboudah, Bureza, Muhannad, G-Transform, Al-Sawy, and 
Kamal transformations. Integral transformations are valuable for the 
simplification they bring about, most often when dealing with differential 
equations subject to specific boundary conditions. The solution achieved is 
of course a transformation of the solution of the original differential 
equatorial transform.  

  

1.1 Integral Transform    
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Theorem 1 Let f(t)  is differentiable and p(s) and q(s) are positive real 
functions. Then 
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Table 1. Table of new integral transform. 



  

 ١١

 

 
Theorem 2 let ,  and  are differentiable ′  0 , then: 
 
 1.2 Fourier Transform 
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           One of the most useful of the infinite number of possible transforms 

is the Fourier transform, given by  
         
        In physics, engineering and mathematics, the Fourier transform (FT) is 
an integral transform that takes as input a function and outputs another 
function that describes the extent to which various frequencies are present 
in the original function. The output of the transform is a complex-valued 
function of frequency. The term Fourier transform refers to both this 
complex-valued function and the mathematical operation. When a 
distinction needs to be made the Fourier transform is sometimes called the 
frequency domain representation of the original function. The Fourier 
transform is analogous to decomposing the sound of a musical chord into 
the intensities of its constituent pitches. 
The Fourier transform is based on the kernel  and its real and imaginary 
parts taken separately,  and . Because these kernels are the 
functions used to describe waves, Fourier Transforms appear frequently in 
studies of waves and the extraction of information. From waves, 
particularly when phase information is involved.  
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Example 1.2.1 FOURIER TRASFORM OF GAUSSIAN 
 
FFIGURE 1. Schematic integral transforms 

 
 
 
Example 1.2.2  The Fourier Transforms for a Function of two Variables  
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1.3  Analytic Solution  
         Noticing that quartics admits analytical solutions, Mortari [4] found a 
closed-form solution for Wahba’s Problem. We will show by an example 
that this method can be numerically unstable. Our proposed Algorithm will 
use the characteristic polynomial of the K-matrix presented in [4] which is 
given as follows.  
P(x) = x  
4 + ax3 + bx2 + cx + d = 0, (6) 
Where a = 0, b = −2(tr[B])2 + tr[adj(S)] – z  
Tz, S = B + BT, adj(S) the adjugated matrix of S,  
C = −tr[adj(K)], and d = det(K) are all known parameters. It is well-known 
that a polynomial of degree 4admits analytic.  
 
1.4  Analytic Function   
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Section Tow  
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2. Basic idea of newly proposed method for Abel’s integral 
equation  
2.1 To illustrate the basic idea of the HPTM for solution of singular integral 
equation of Abel type, we consider the following tables integral equation  
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 of second kind as 
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2.2 Illustrative Examples 
example1.We consider the following Abel integral equation of the 
second kind as  

By applying the aforesaid homotopy perturbation transform. 
 

Now equating the coefficients of corresponding power of p on Both sides in 
Eq. (3.2), the following iterates ,   0, 1, 2,33, … are given as 
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 FFIGURE 3 The Comparison between the exact solution 
(straight line) 

And the approximate solution (dotted line) of the Abel integral equation. 
 
Example 2. In this example, we consider the following Abel integral 
equation of the second kind as follows [6]: 
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Example 3. Consider the following Volterra integral equation.  

 
By applying this new transform on both sides of this equation 
And using Convolution Theorem we get 

 
Example 4. Consider the following Volterra integral equation  

By applying this new transform on both sides of this equation 

And using Convolution Theorem we get 
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Conclusion 

           At the conclusion of this research, our scientific study the analytical 
solution of the integral equation using integral transformation. The theory 
of integral equation is very useful tool to deal with problems in applied 
mathematics and engineering applications. Therefore, it was important to 
touched on the basic idea of the newly proposed method of Hebel 
integration to clarify the basic idea of the HPTM for solving a differential 
equation. 
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