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Abstract 
In this paper, we introduce definition of  new transformation which we call it Temimi 

transformation .Also, we introduce properties ,theorems, proofs and transformations of the 

polynomials functions ,logarithms functions and other functions .Also ,we introduce how we can 

use this transformation and it's inverse to solve the Euler's equation [2 ] .      

 المستخلص  
في ىذا انبحث قدمنا تعزيف نتحويم جديد أسميناه تحويم انتميمي كذنك قدمنا خصائص , نظزيات , بزاىين وتحوويتت نمتعودتات 

 .    2 حويم ومعكوسو في حم معاتنة أويهز انحدوت واندوال انهوغارتيمية وتوال أخزى لأجم اعتمات ىذا انت
 

Introduction                                                                                                    
  Laplace transformation[1]is considered as one of the important transformations which is  known to 

solve the L.O.D.E.with constants coefficients and which has the general formula  

  .Where a0,…,an are constants.   )(... 11
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With one condition that Laplace transformation of the function f(x) is defined .In this paper, we  

define a new transformation which is work to solve the  L.O.D.E with variables coefficients( Euler's 

equation) which has the general form                                                           ,where a0,…,a1 are 

constants. )(.... 011
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This transformation  is defined for  some  functions for example constant functions, logarithm 

functions , polynomial functions and other functions .  

 

Definition 1    
The Al-Temimi transformation for the function f(x) (x >1) is defined by the following integral :                                                                    

  , )()())((
1

pFdxxfxxfT p  



                                                              

such that this integral is convergent , P is constant .            

 

 Property of this transformation               
 This transformation is characterized by the linear property ,that is             

  , T{Af(x) + Bg(x)}=AT{f(x)} + BT{g(x)} 

    where  A,B are constants ,the functions f(x),g(x) are defined when x>1 . 
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Proof : 
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   Transformations for some functions 

We are going to find the Temimi transformation for some functions ,like the fixed  

 functions ,logarithm functions ,polynomial functions and other functions . 
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  Theorem (1)    
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proof  :      
Definition  2 

Let f(x) be a function where (x>1)and T{f(x)}=F(p) ,f(x) is said to be an inverse for the  Temimi  

transformation and written as : T
-1

{F(p)}= f(x)             

                                               where  T
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 returns the transformation to the original function . 
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                       A  property of  T
-1

 is the linear property as it is for  the transformation T .                    
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   Solving the Linear Differential Equations with Variable Coefficients  

 One of the most important applications of the Temimi  transformation is solving the linear  

 differential equations with variables coefficients .Transforming the L.O.D.E.into algebraic              

 equation in y (p) is done by transforming the derivations and their coefficients  

      and the function f(x) to the new  formulas .After transforming the 
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equation into an algebraic equation ,we are going to find the   inverse   transformation for    this 

algebraic equation and the result will be the solution of the  differential equation .                              
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Definition 3 : 

 The equation      

where a0,…,an are constants and f(x) is  a function of x ,is called Euler's equation .      

 

Theorem (3) : 
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 Example (1) : 

To find the solution of the differential  equation        y(1) = y(1) = 0   ;        
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                                                                  we take T  to both sides of this equation , we get 
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 By solving these four  equations for getting the constants values ,we find that                                                                   

   A = -5/36  , B = 1/6 ,  C = -1/9  , D = 1/4  . 
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pppp
pF 4

1

)1(

9

1

)2(

6

1

)2(

36

5

)(
2














  

Now ,we can find the solution of the original equation by taking T
-1

to both                                         

                        sides of the above equation ,we get   

                                                           
xx

xxxy
4

1

9

1
ln

6

1

36

5
2



      

    Example (2) : 
 To find the solution of the differential  equation  

  ,y(1) = 2 , y(1) = -4       
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  Example (3) : 
 To solve the differential equation  

     xy + y = 16 sin (ln x)            y(1) = -7 

we take  T  to both sides of the above equation, we get 
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After solving these equations ,we find            A = 1 , C = -8 , D = 16 . 
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And by taking the inverse transformation of  the last equation ,we get the solution of the required 

differential equation 

)cos(ln8)sin(ln8
x

1
y xx   
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