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1. Introduction:  
We will use Al-Tememe Transform (𝒯.T) to solve  systems of  n-linear  first order system ordinary  

differential equations with variable coefficients. And the method summarized by taking (𝒯.T) to both 

sides of the equations then we take (𝒯  . T) to both sides of the equations and by using partial fraction 

decomposition  we find the  values of  values constants. 

 

Definition 2: [2] 

  Al-Tememe transformation for the function            is defined by the following integral: 
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are given in table(1) [1]  

Table(1) 

  From the Al-Tememe definition and the above table, we get:  

 

Theorem 1:  
 

If 𝒯             and   is constant, then 𝒯               ).see [2]  

Definition 3: [2] 

Let      be a function where         and 𝒯                  is said to be an inverse for the Al-

Tememe transformation and written as  
𝒯              , where  𝒯   returns the transformation to the original function.  

Property 2: [2]  

If  𝒯                 ,  𝒯                ,…,  𝒯                and               are 

constants, then 

𝒯                                                         

Theorem 2: [2] 

If the function      is defined for      and its derivatives                             are exist 

then: 

                  𝒯[         ]                               

                                                              

Definition 4: [3] 
A function      is piecewise continuous on an interval       if the interval can be partitioned by a 

finite number of  points  

                      such that:  

1.     is continuous on each subinterval          , for 

                   

 

2. The function f has jump discontinuity at    , thus 

|       
      |                       ; 

   |       
      |                    

Definition (5): [4] 

The equation 

   
 
   

   
    

   
     

     
        

  

  
          

where            are constants and  ( ) is a function of   , is called  

Euler’s Equation. 

2.A Procedure For Solving Linear Systems Of First Order Of Ordinary Differential Equations 

Using AL-Tememe Transform. 

Let                                      be members of functions of  Ω .where Ω is the class of all piecewise 

continuous functions with exponential order at infinity. Consider the vector-valued function . 

a =constant 
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AL-Tememe Transformation of       is  

𝒯       ∫            
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  In a same way, we define Al-Tememe transform of an       matrix to 

be the       matrix consisting of Al-Tememe transform of the component functions. If Al-Tememe 

transform of each component exists then we say      is Al-Tememe transform.                                                                                                  

Example(1):  To find the 𝒯.T for vector-valued function to: 
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] 

We see ,  𝒯       [
𝒯    

𝒯        

𝒯            

]  
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The inverse of Al-Tememe transform (𝒯    T) to both sides of eq. (2) is:  
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Theorem 3: If   is constant     matrix and   an      matrix-valued function then : 

𝒯           𝒯       

Proof: 

     Let   (   )                       

Then            ∑       
 
     

Hence       𝒯         𝒯 ∑       
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                                    =   𝒯       

Theorem4:  

(a) Suppose that      is continuous for     and let the elements  

  of derivative vector      be member of    . Then 

𝒯           𝒯         

 (b) Let     be continuous for     and let the entries        be member of    , then :       
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 (c) Let            be continuous for     and let the entries         be member of    , then :       
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         𝒯            =                                                              (b)        𝒯        
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Now, 

Suppose we have a first order system of differential equations that can be written in the form .  

        
                            

    
                                              …    (4)     

                                                                                   

        
                            

We can write the linear system (4) in matrix form as  
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       [
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] 

         or                                                                          … (5) 

If the system is homogeneous its matrix form is then, 

                                                                                                        … (6) 

 

where      [

  

  

 
  

]   ,    [

                  

                  

                     
                  

]  , and        [

     

     
 

     

]  

An initial condition of eq.(4) consists of finding a solution of eq.(5) that equal a given vector.  

  [

  

  

 
  

]        and          [

     
     

 
     

]                  

Hence             ,          , . . . ,              so         

The above two theorem (3) and (4) can be used for solving the following initial condition valued . 

                         ,              ,        

   If we take  T. 𝒯 to above equation (4) and by using theorem (3) and (4) we can write : 

     𝒯           𝒯             

          𝒯               

Where I is the     identity matrix , put   𝒯    ,  𝒯           , 

   if        is not an eigenvalue of   then the matrix            is invertible and in this cases we 

have : 
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      Where                                 are functions of        and                    are constants , 

which are equal in number to the degree of                            .To  find  the  values  of  

constants  of                      we use the initial conditions      in system . But the conditions      

are not enough to find out the above constants, thus we find                              by using 

system (4) we get      equations which is formed linear system, this linear system can be solved 

to obtain the values of     .                                                                           

Example(2):  To solve the following linear systems   

       
                                                        

   
                                                               

   
                                                       

We can write  
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By theorem (3) and (4)  
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 Example(3):   To solve the following linear systems 
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By theorem (3) and (4)  
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After we solve the system of equations                               we get:  
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