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: في هره الوزقت، طبقنا تحويل تكاملي جديد )تحويل ساوي( لحل بعض المعادلاث الملخص

 التفاضليت العاديت ذاث معاملاث متغيسة. 

 تحويل ساوي، المعادلاث التفاضليت العاديت ذاث معاملاث متغيسة. :كلمات مفتاحية

 

Abstract: In this paper, a new integral transform was applied to solve 

ordinary differential equations with variable coefficients. 

Keywords: Sawi Transform, Ordinary Differential Equations with 

variable coefficients. 

Introduction: Ordinary differential equations (ODE) are one of the most 

important fields of mathematical sciences, especially applied 

mathematics. They have many types including ODE with constant 

coefficients and  ODE with variable coefficients. These days, ODE with 

variable coefficients are widely used in astronomy, physics and 

engineering mathematics [6]. Sometimes, solving this type of equations is 

complicated but integral transforms play a big role in solving such 

equations [1], [4] & [5]. In addition to that, integral transforms have 

become an important tool to deal with problems in applied mathematics, 

theoretical mechanics, statistics, mathematical physics and 

pharmacokinetics [4], [5] & [6]. The most important attraction of these 

transforms is providing the analytical and exact solution of the problem 

without complicated calculations. Recently, Mahgoub in [1] introduced a 

new integral transform called Swai transform. 

The main purpose of this paper is to show the applicability and efficiency 

of this transform for solving some ordinary differential equations with 

variable coefficients. 

1. DEFINITION OF SAWI TRANSFORM [1], [2], [3] & [7] 

If we have a real function ( )     , then Sawi Transform is known as 

proposed in [1] by the following integral equation: 
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 * ( )+  
 

  
∫

 

 

 ( ) 
  

 
     ( )                                           ( ) 

Here,   is called the Sawi Transform operator and    is real parameter.  

The Sawi transform of the function  ( ) for      work out if  ( ) is 

piecewise continuous and of exponential order. These two conditions are 

the only sufficient conditions for the existence of Sawi Transform of the 

function  ( ).  

2. Sawi Transform and Inverse Sawi Transform of Some Functions [2] 

Table (1): Sawi transform and inverse Sawi transform of some functions.  
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3. Fundamental Properties of Sawi Transform [2] 

 

               Table (2): fundamental properties of Sawi Transform. 

S. No. The Property Mathematical Form 

1 Linearity  *   ( )     ( )+    *  ( )+    *  ( )+ 

2 Change of Scale  * (  )+    (  ) 

3 Shifting  *    ( )+  (
 

    
)
 

 (
 

    
 ) 

4 First Derivative  *  ( )+  
 

 
 ( )  

 

  
 ( ) 
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7 Convolution  *  ( )    ( )+     *  ( )+ *  ( )+ 

1. Sawi Transform of the Function   ( )      ( ): 

If  * ( )+   ( ) then: 
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ii.  *   ( )+    [    

   
 ( )    

 

  
 ( )    ( )]  

Proof.  Since,  *  ( )+     

  
 ( )     ( ), so putting   ( ) instead 

of  ( ) yields: 
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Proof.  In the same way as before, we get: 
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with the same way as before, we get: 
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Therefore, we can summarize the above work in table (3):  

Table (3): Sawi Transform of other functions. 

S. No.  ( )  * ( )+ 
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Note 1: In the same way posed in the previous paragraphs, we can 

calculate Sawi Transform of functions    ( )( )         

 

Applications  

Example (1): Solve the differential equation: 

              

with the initial condition  ( )        ( )     
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Solution: Taking Sawi transform to both sides of given equation to give 

us: 
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By applying inverse Sawi transform, we get: 
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Example (2): Solve the differential equation: 
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Solution: Taking the Sawi transform of given equation to give us: 
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Example (3): Solve the differential equation: 

             

with the initial condition     ( )        ( )      
Solution: Applying the Sawi transform to both sides of the given 

equation, we get: 
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which is a linear differential equation and it  has the integrative factor: 
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By apply inverse Sawi transform to both sides of last equation, we get 
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Example (4): Solve the differential equation: 

                 

with , ( )        ( )   -   
Solution: Taking the Sawi transform of given equation to give us: 
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Then  apply  inverse Sawi transform, we get 

  
  

 
   *  +     

  * +    
    

    
                        

  

  
   

    ( )                        
 

Conclusion: In this paper, authors successfully discussed the application 

of Sawi transform for solving ODE's with variable coefficients by giving 

four numerical problems. The results of numerical problems show that 

the Sawi transform is very useful integral transform for solving such 

equations. At last, all the obtained solutions of the indicated numerical 

problems are satisfied by putting them back in the corresponding 

equations. In future, Sawi transform can be used for solving a wide class 

of similar equations. 
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