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Abstract

In this paper, numerical solutions of the generalized
Burgers-fisher equation are obtained by using Variational Iteration
Method (VIM) and compare our result with exact solution
numerical results show that variational iteration method is more
efficient and powerful method.

1.Introduction

Variational iteration method (VIM) is preferable over numerical
methods as it is free from rounding off errors and neither requires
large computer power /memory.He [1],[2]&[3] has applied this
method for obtaining analytical solutions of autonomous ordinary
differential equation, nonlinear partial differential equations with
coefficients and integro differential equations. the variational
iteration method was successfully applied to Burgers and coupled
Burgers equation [4], to Schruoding-kdv,generalized kdv and
shallow water equations [5], to linear Helmholtz partial differential
equation[6]. Linear and nonlinear wave equations,kdv,k(2,2),
Burgers,and cubic Boussinesq equations have been solved by
Wazwaz[7] and [8]using the VIM. In the present paper we employ
VIM method for solving Burgers-fisher equation and find the error
between the approximate solution which find by this method and
exact solution.

Consider the generalized Burgers-fisher equation [9]
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With the initial condition u(x, 0) = f{x), and the exact solution is
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2. BASICE IDEA OF VIM.

To illustrate its basic concepts of variational iteration method, we
consider the following deferential equation:

Lu+ Nu=g(x) 3
Where Lu, is a linear operator, Nu, a non linear operator, and g(x)
is an inhomogeneous term. According to VIM, we can construct a
correction as follows:

u . (x,0)=u (x,0)+ jot/l{Lun + Nii, - gldt (4)

where A is called a general Lagrange multiplier [10] and [11], which
can be identified via the variational theory, the subscript n
indicates the nth order approximation,u, is considered as a
restricted variation,

(i.e.dou,=0)

3. Application of the VIM:

To solve equation (1) By means of the VIM, we substitute in
equation (4) by
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where u(x,s) is considered as a restricted variation ( i.e. Oin (X,S) =0 )
The variation of (6) is:

oy, (x0)=0y (x,0) +5j A(s) %T/ln (x,8)— aa Sun (X,8)+N(Un (x,5)) |ds
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by using integration by parts we have

5un+l=5un+5

z(s)un(x,s)—ajg\(s)un(x,s)ds—0+0:0

s=t

We obtain

Sy =1+A(s)
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By stationary conditional:
1+ A(t)=0 —> A(t) = -1

(7
A'(t)=0

From this equation, we obtain 4 = -1, substitutes the value of 4 in equation (5) we
obtain:-

Ou O, o0 Bu(l—u®))dt (8)
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The solution of these equation can be find by using matlap 6.5, we obtain:
(Take 0=1)
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Continue for n-iterative...

4. Numerical Results
In this paper we compare between the exact and approximate

solution for 3-iterative of VIM by using the :

error. = u exact u approximat e

Our results show that VIM is more efficient and power full method.



Spatial cases.

4-1. Case I: -

For computational work, we have taken ( a = land f =0 ), we
can find approximate solution, and make comparison between the

exact solution and approximate solution.

Table (1)
X t Exact solution | Approx. VIM Error VIM
0.1 0.2 0.395320 0.394619 7.018374E-04
0.0001 0.487508 0.487760 2.511903E-04
0.5 0.5 0.395321 0.394620 7.018372E-04
0.0005 0.438797 0.437854 9.429356E-04
0.9 0.1 0.395333 0.394640 6.938374E-04
0.0001 0.389791 0.389366 4.246652E-04
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Figure (1)

Exact solution
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Figure (2)
Approximate solution

4-2. Case ll: -

For computational work, we have taken (a = 0.001 and g = 0.1) , we
can find approximate solution, and make comparison between the

exact solution and approximate solution.
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X t Exact solution | Approx. VIM Error VIM
0.1 0.2 0.389955 0.390269 3.091890E-04
0.0001 | 0.499990 0.499987 2.493756E-06
0.5 0.5 0.468790 0.467386 1.404588E-03
0.0005 | 0.499950 0.499937 1.246878E-05
0.9 | 0.1 0.389955 0.390269 3.091890E-04
0.0001 | 0.499890 0.499887 2.493757E-06
Figure (3)
Exact solutions
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Figure (4)

Approximate solutions
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