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Abstract: the Sawi transform is applied successfully in this paper to find the exact 

solutions of some systems of Volterra integral equations and some systems of 

Volterra integro-differetial equations. 

 

Keywords: Sawi transform; Systems of  Volterra integral equations; Systems of 
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1. Introduction 

In daily life most of advanced problems of basic Science and Engineering can be 

represented mathematically in the form of Volterra integral equation, Volterra 

integro-differential equations and systems of such equations. Integral Transform is 

very powerful Mathematical tool applied for solving differential equation and 

integral equation. Many transforms like, Aboodh transform [2],Elzaki transform 

[6], Kamal transform [1], Laplace transform[3], Mahgoub Transform[8], Mohand 

Transform[10] etc. are used to solve differential equations and Volterra integral 

equations. In[9] Mahgoub introduced new integral transform called as Sawi 

Transform. 

The main aim of this study is to show the applicability of this interesting transform 

and its efficiency in solving some systems of Volterra integral equations and some 

systems of Volterra integro-differential equations. 
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2. Definitions and Standard Results 

2.1 Sawi Transform [4,5,7,9] 

Definition: A new transform called the Sawi transform defined for function of 

exponential order we consider functions in the set   defined by: 

  * ( )           | ( )|    
| |

        (  )  ,   )+                    (1) 

For a given function in the set   , the constant    must be finite number ,       

may be finite or infinite. Sawi Transform  denoted by operator   ( ) defined by the 

integral equations 

 , ( )-   ( )  
 

  ∫  ( ) 
  

   
 

 
                                                (2) 

Where    is a parameter. 

2. Some Properties of Sawi Transform 

2.1 Linearity Property of Sawi Transform: [4,5,7,9] 

If   ( ) is Sawi transform of   ( ) and   ( ) is sawi transform of   ( ) then  

 ,   ( )     ( )-    ,  ( )-    ,  ( )-     ( )     ( )                 (3) 

Where     are arbitrary constants . 

2.2  Sawi Transform of  the Derivatives [4,5,7,9] 

Let   , ( )-   ( )  then  

  ,  ( )-  
 

 
 ( )  

 

  
 ( )                                                                        (4) 
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2.4 Change of Scale Property[4,5,7] 

Let   , ( )   ( ) then 

  , (  )-    (  )                                                          (7) 

2.5 Convolution Property [4,5,7] 

Let  ( )  ( )          , ( )-   ( )  , ( )-   ( ) then  

 , ( )   ( )-     ( ) ( )                                              (8) 

Where   ( )   ( )  ∫  (   ) ( )  
 

 
 ∫  ( ) (   )  

 

 
                        (9) 

3. Sawi Transform for Some Functions [4,5,7] 
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4. Applications [11] 

Example 1. Solve the following system of  Volterra integral equations by using  

Sawi transfom 

{
          ∫ ((     ) ( )  (     ) ( ))  

 

 

              ∫ ((     ) ( )  (     ) ( ))  
 

 

            (10) 

Solution: Taking Sawi transform of both sides of each equation in (10) gives 

{

  

 
   

 

 (   )
   .  

 

 
/  , -    .  

 

 
/   , )

  

 
      

 

 (   )
   .  

 

 
/   , -    .  

 

 
/  , - 

                  (11) 

Solving this system of equations for  , -    , - gives 

 , -  
    

 (   )
   , -  

       

 (   )
                                             (12) 

By taking the inverse Sawi transform of both sides of each equation in (12), the 

exact solutions are given by  

(   )  (             )                                 (13) 

 

Example 2. Solve the following system of  Volterra integral equations by using  

Sawi transfom 

{
 ( )     

 

  
   ∫ ((   )  ( )  (   ) ( ))  

 

 

 ( )     
 

  
   ∫ ((   )  ( )  (   )  ( ))  

 

 

                   (14) 

Solution: Taking Sawi transform of both sides of each equation in (14) gives 

{
 , -              , -      , -

 , -                , -      , -
                                 (15) 

Solving this system of equations for  , -  , - gives 
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 , -       , -                                                 (16) 

By taking the inverse Sawi transform of both sides of each equation in (16), the 

exact solutions are given by  

(   )  (     )                                                  (17) 

Example 3. Solve the following system of  Volterra integro-differential equations 

by using  Sawi transfom 

{
  ( )           ∫ (     ( )       ( ))  

 

 
   ( )              

  ( )           ∫ ((   ) ( )  (   )  ( ))  
 

 
  ( )   

     (18) 

Solution: Taking Sawi transform of both sides of each equation in (18) gives 

{
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    , -     , -       

               (19) 

Solving this system of equations for  , -    , - gives 

 , -  
 

    
    , -  

 

    
                                             (20) 

By taking the inverse Sawi transform of both sides of each equation in (20), the 

exact solutions are given by  

( ( )  ( ))  (         )                                 (21) 

 

Conclusion 

In this work Sawi transform is applied to obtain the solution of some systems of 

Volterra integral equations and some systems of Volterra integro-differential 

equations .From applications, It can be concluded that Sawi transform is very 

powerful and efficient tool in finding the solution for a wide class of   

homogeneous and non-homogeneous systems of  Volterra integral equations and 

Volterra integro-differential equations. Finally, all solutions obtained in this article 

have been checked by putting them back into the original system. 
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