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Abstract 
By means of variational iteration method the 

solutions of (1+1), (1+2) and (1+3) dimensional 

Burger equations are exactly obtained. In this 

paper, He's variational iteration method is 

introduced to overcome the difficulty arising in 

calculating Adomian polynomials. 
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1 Introduction 

We often come with non linear partial 

differential equations obtained through 

mathematical models of scientific phenomena. 

There are some methods to obtain approximate 

solution of this kind of equation. Some of them are 

numerical methods, homotopy analysis, Exp-

function method, and linearization of the equation 

[1, 6, 7]. In 1999, the variational iteration method 

was developed by mathematician “He”. This method 

is used for solving linear and non linear differential 

equations. The method introduces a reliable and 

efficient process for a wide variety of scientific and 

engineering applications [1, 2, 4, 5,]. It is based on 

Lagrange multiplier and it has the merits of 

simplicity and easy execution. This method avoids 

linearization of the problem.  

In this paper exact solution of (1+1), (1+2) 

and (1+3) dimensional Burger equation [3] has been 

obtained by variational iteration method.  The 

mentioned problem has been solved by 

N.Taghizadeh etc. [3] by Homotopy Perturbation 

Method and Reduced Differential Transformation 

Method here in the present paper we have solved the 

same problem by variational iteration mehod..  

 

 

 

2 VARIATIONAL ITERATION METHOD: 
Consider the following differential equation: 

( , )Lu Nu h x t                                   (2.1)                                                                         

where L is a linear operator, N  a nonlinear 

operator, and an ( , )h x t is the source 

inhomogeneous term. The VIM was proposed by 

“He”, where a correctional functional for equation 

(1.4.1) can be written as  
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Lu Nu h d    

  

  
  , 0n    (2.2)     

  

Where   is a general Lagrange multiplier 

which can be identified optimally via the variational 

theory. The subscript n   indicates the  
thn  

approximation and  nu  is considered as a restricted 

variation, i.e.  0nu  . It is clear that the 

successive approximations , 0nu n   can be 

established by determining     , so we first 

determine the Lagrange multiplier  that will be 

identified optimally via integration by parts. The 

successive approximation  ( , ), 0nu x t n   of the 

solution  ( , )u x t  will be readily obtained using the 

Lagrange multiplier obtained and by using any 

selective function 0u . The initial values  ( ,0)u x  

and  ( ,0)tu x   are usually used for selecting the 

zeroth approximation 0u . With    determined, then 

several approximation   ( , ), 0nu x t n  , follow 

immediately. Consequently the exact solution may 

be obtained by using      

lim n
n

u u


                                            (2.3) 

 

3. APPLICATION OF VIM FOR 

BURGER’S EQUATION: 
3.1 (1+1)-Dimensional Burgers equation 

2
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I.C.:  ,0u x x                                 (3.1.2)                                                                                                                                                                                                                       

 

Now following the variational iteration 

method given in the above section we get the 

following functional 
 

1

2

2

0

( , ) ( , )n n

t

n n n
n

u x t u x t

u u u
u d

t x x
   

  

     
    

      


     (3.1.3)  

                

Stationary conditions can be obtained as follows: 
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The Lagrange multiplier can therefore be 

simply identified as 1   , and substituting this 

value of Lagrange multiplier into the functional 

(3.1.3) gives the following iteration equation. 
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(3.1.5) 

                                       

As stated before, we can select Initial 

condition given in the equation (3.1.2) and using 

this selection in (3.1.5) we obtain the following 

successive approximations: 

 

1 { }u x tx       (3.1.6)                                                                                                   
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  1 2 3, ....u x t u u u                    (3.1.11)                                                                                                                                                                            

 ,
1

x
u x t

t



                               (3.1.12) 

 

3.2 (2+1)-Dimensional Burger’s equation 
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I.C.:  , ,0u x y x y                        (3.2.2)                                                                                                

 

Now following the variational iteration method, we 

get the following functional 
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Stationary conditions can be obtained as follows: 
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The Lagrange multiplier can therefore be 

simply identified as 1   , and substituting this 

value of Lagrange multiplier into the functional 

(3.2.3) gives the following iteration equation. 
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As stated before, we can select Initial 

condition given in the equation (3.2.2) and using 

this selection in (3.2.5) we obtain the following 

successive approximations: 
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3.3 (3+1)-Dimensional Burger’s equation 
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I.C.:  , , ,0u x y z x y z                (3.3.2)                                                                                               

Now following the variational iteration method, we 

get the following functional 
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Stationary conditions can be obtained as follows: 
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The Lagrange multiplier can therefore be 

simply identified as 1   , and substituting this 

value of Lagrange multiplier into the functional 
(3.3.3) gives the following iteration equation. 
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As stated before, we can select Initial condition 

given in the equation (3.3.2) and using this selection 

in (3.3.5) we obtain the following successive 

approximations: 

 

1 { 3 ( ) }u x y z t x y z              (3.3.6)                                                                                            

2

2 2 2 2

2 2 3 3

3 3 3 3

{{ 3 3

3 9 9

9 9

9 9 }}

u x y z tx ty

tz t x t y

t z t x

t y t z

 

  

 

 

    

  

 

 

           
(3.3.7)

                  
 

 

3

2 2 2 2

2 2 3 3 3 3

3 3 4 4 4 4

4 4 5 5 5 5

5 5 6 6 6 6

6 6 7 7 7 7

7 7

{{{ 3 3

3 9 9

9 27 27

27 54 54

54 81 81

81 81 81

243 243
81

7 7

243
}}}

7

u x y z tx ty

tz t x t y

t z t x t y

t z t x t y

t z t x t y

t z t x t y

t z t x t y

t z

 

  

  

  

  

  

  



    

  

  

  

  

  

  



 (3.3.8)

 

  



 P. R. Mistry, V. H. Pradhan / International Journal of Engineering Research and Applications 

(IJERA)                        ISSN: 2248-9622                   www.ijera.com 

Vol. 2, Issue 6, November- December 2012, pp.242-246 

246 | P a g e  

4

2 2 2 2 2 2

3 3 3 3 3 3

4 4 4 4 4 4

5 5 5 5

5 5 6 6

{{{{ 3 3

3 9 9 9

27 27 27

81 81 81

1053 1053

5 5

1053
486

5

u x y z tx ty

tz t x t y t z

t x t y t z

t x t y t z

t x t y

t z t x

 

   

  

  

 

 

    

   

  

  

 

     

5 5 6 61053
486

5
t z t x  

6 6 6 6

7 7 7 7

7 7 8 8

486 486

7047 7047

7 7

7047 51759

7 28

...........}}}} (3.3.9)

t y t z

t x t y

t z t x

 

 

 

 

 

 


                                                      

 

  1 2 3, , , ...u x y z t u u u               (3.3.10)                                                                                       

 , , ,
1 3

x y z
u x y z t

t

 



                   (3.3.11)

                   

                                                                                                     

 

3.4  (n+1)-Dimensional Burger’s equation 
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Similarly, we apply VIM on the equation (3.4.1) we 

get the following exact solution.            
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4. Conclusion 
In this paper, the variational iteration 

method has been successfully applied to finding the 

solution of (1+1), (1+2) and (1+3) dimensional 

Burger’s equations. The solution obtained by the 

variational iteration method is an infinite power 

series for appropriate initial condition, which can, in 

turn, be expressed in a closed form, the exact 
solution. The results show that the variational 

iteration method is a powerful mathematical tool to 

solving Burger’s equations. In our work, we use the 

Mathematica Package to calculate the series 

obtained from the variational iteration method. 
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