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Abstract 

In this paper, we obtain the approximate solution of nonlinear heat equation numerically by 

using Adomian decomposition method [ADM].we formulate the [ADM]; we applied this 

method for two examples.  

Nonlinear Heat Equation, [ADM].Key words.  

1. Introduction 

We deal with the nonlinear heat equation, the numerical solutions of initial value problems of 

nonlinear heat equation are. 

 We can find the solution by numerical method, called the Adomian decomposition method 

[ADM].  

                                                                          2. Adomian decomposition method [ADM] 

In the year 1980 AD, the American scientist George Adomian presented a new effective way 

to solve linear and nonlinear differential equations 

Steps apply the solution of PDE by [ADM],  

1. We use the differential operator to solve the PDE as following, 

             (   )    (   )    (   )   (   )                ( ) 

                     
     (   )

     
     ( )                    

Where, 

  (   )  Is Differential operator, highest derivative order. 
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  (   ) Is the rest of the differential operator with the lowest order.    (   ) Is nonlinear 

functions,  (   )  is Nonhomogeneous term.  

   
   Inverse Operator,                                                                                                                             

2.  Applying the inverse operator    
  to equation ( ) becomes 

 (   )| 
     

      ( (   ))    
    (   )    

    (   ) 

   
   (   ) 

 (   )   (   )    
      ( (   ))    

    (   )    
    (   ) 

   
   (   ) 

Using the                   of the previous problem, yields to,  

 (   )   (   )    
      (   )    

    (   )    
    (   ) 

   
   (   )     (  )       

3. We decompose the unknown function  (   ) as a sum of components defined by the 

series, 

 (   )  ∑   (   )

 

   

 

We decompose the unknown nonlinear functions   (   ) by Polynomials Adomian, 

  (   )  ∑     (   )

 

   

 

We Substitute values  (   )       (   ) in equation (  )   

∑   (   )

 

   

   (   )    
     ∑   (   )

 

   

  

  
    (   )  ∑   

 

   

  (   )    
   (   ) 
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 4. To find different solutions   (   ) from  (   ) we use the iterative 

relationship,            

  {
  (   )   (   )    

   (   )                                                          

    (   )     
        (   )    

      (   )    
       (   )         

 

We can find,   (   )     (   )      (   )… 

  (   )     
       (   )    

     (   )    
      (   ) 

  (   )     
       (   )    

     (   )    
      (   )                                              

                                          (   )     
       (   )    

     (   )    
      (   ) 

3. Polynomials Adomian  

By Adomian in 1992, as it gave a general formula to the values     (   ) 

    (   )      
 

  
*
  

   
( (∑    

 

   

(   )))+

   

                     

Where,   

    , Is parameter variable.       (   )    Is nonlinear functions.                                                                                               

We can find the     (   )     (   )     (   )   

    (   )  
 

  
*
  

   
( (∑    (   )

 

   

))+

   

   (  (   )) 

    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+

   

  
 

  
( (    (   )      (   )))     

 [  (    (   )      (   ))]
   

(  (   ))   

   
 (  (   )) 
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    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+

   

 
 

  
 
  

   ( (    (   )      (   )      (   )))     

  
(  (   )) 

  
  (  (   ))     

 (  (   )) 

    (   )  
 

  
*
  

   
( (∑    

 

   

(   )))+

   

  

 

  
 
  

   
( (    (   )      (   )      (   )      (   )))     

    (   )  (  (   ))    (   )  (   )  (  (   ))  
(  (   )) 

  
  (  (   )) 

 

4. Numerical results 

Example (1                                                                                                                                                                                      )

Find the approximate solution of nonlinear Heat Equation. 

    ,
          

                   (   )  
    

      

- ( )  

Exact Solution, 

 (   )  
    

      
 

  
  

         

Approximate Solution  :

, Using the differential operator on both sides of the equation
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Applying the inverse operator on both sides of the equation, 

                      
       (   )    

       (   )     
  (  (   ))  

 (   )| 
    

      ( (   ))      
  (  (   ))  

 (   )   (   )    
      ( (   ))     

  (  (   ))  

Using the I.C of the previous problem, yields, 

 (   )  
    

      
   

      (   )     
  (  (   ))  

We decompose the unknow  (   ) as a sum of component defined by the series, 

 (   )  ∑   (   )

 

   

                         (   )  ∑   

 

   

  (   )  

We substitute values  (   )     (   ) in previous equation,  

∑   (   )

 

   

 
    

      
   

     ∑   (   )

 

   

 

    
  ∑     (   )

 

   

  

We use the iterative relationship,  

  (   )  
    

      
 

    (   )    
        (   )   

   
      (   )       

We get, 

  (   )  
    

      
 

  (   )    
      (  )     

  (  
 )  

  (    )

(      ) 
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  (   )    
      (  )     

  (   
   )  

  (    )

(      ) 
   

  (   )    
      (  )     

  (     
     

   ) 

 
    (    )

(      ) 
   

  (   )  ∑   (   )

 

   

   (   )    (   )    (   )    (   )    

 
    

      
(  

  

      
 

    

(      ) 
 

 
     

(      ) 
 ) 

Where, 

(  
  

      
 

    

(      ) 
  )   

  
  

       ∑
(   ) 

(      ) 

 

   

 

Approximate Solution, 

 (   )  
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We note this solution is corresponding with exact one, 

Fig ((1)) the solution of Example 1 using 

[ADM] when t=0.005. 

Fig ((1)) comparative between exact and 

approximate solution of Example 1. 

  

 

                                                                                                                                                                                     Example (2)

Find the approximate solution of nonlinear Heat Equation. 

                    {
          (  )

 

                       (   )    } ( ) 

Exact Solution, 

 (   )        

Approximate Solution  :

, Using the differential operator on both sides of the equation

            (   )   

Applying the inverse operator on both sides of the equation, 

  
       (   )    

       (   )    
  (  (   ))  (  

      (   ) )   
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 (   )| 
    

      ( (   ))    
    (   )  (  

      (   ) )   

 (   )   (   )    
      ( (   ))    

    (   ) 

 (  
      (   ) )   

Using the I.C of the previous problem, yields, 

 (   )       
       (   )    

    (   )  (  
      (   ) )   

We decompose the unknow  (   ) as a sum of component defined by the series, 

 (   )  ∑   (   )

 

   

           (   )  ∑     (   )    

 

   

 

   (   )  ∑     (   ) 

 

   

 

We substitute values  (   )      (   )    (   ) in previous equation,  

∑   (   )

 

   

      
     ∑   (   )

 

   

   
  ∑   

 

   

  (   ) 

   
  ∑     (   ) 

 

   

 

We use the iterative relationship,    

  (   )      

    (   )    
        (   )   

  
      (   )    

      (   )     

We get, 

  (   )     

  (   )    
      (  )    
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In addition,so on 
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Approximate Solution, 
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We note this solution is corresponding with exact one, 

Fig ((2)) the solution of Example 2 using 

[ADM] when t=0.5. 

Fig ((2)) comparative between exact and 

approximate solution of Example 2. 

 
 

 

5. Conclusion 

We have studied the Adomian decomposition method [ADM] to the nonlinear heat equation, 

we implement this method to two examples, and the results showed that the [ADM] is an 

efficient technique and simple for solving nonlinear heat equations. 
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