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Homotopy Perturbation Method For The Generalized Burgers- Fisher Equation.
Zenab K. Jabar
Math. Dept. ,Computer and Math. Coll. ,Thi-Qar Univ.
Abstract
      In this paper, numerical solutions of the generalized Burgers-Fisher equation are obtained by using Homotopy perturtion method (HPM).We compare the results with approximate solution for this equation by using Adomain decomposition method (ADM) ,Our numerical results show that the HPM  is more efficient and more accurate than ADM                        .                                                                                                                                                                                         
الخلاصة 

     تناولنا في هذا البحث حل معادلة بورغر -فشرالمعممة باستخدام طريقة الهموتوبي اذ تم مقارنة النتائج التي تم الحصول عليها باستخدام هذه الطريقه مع نتائج بحث اخر مستخدم طريقة الأدومين لهذه المعادله واثبتت النتائج ان طريقة الهموتوبي  هي أكثر كفاءة وأكثر دقة من طريقة الأدومين .

Keywords: Homotopy perturbation method (HPM),Burgers-fisher equation.
Introduaction 
        The Generalized Burgers-Fisher equation was investigated by Satsuma in 1986.Approximate solution of nonlinear differential equation are of importance in physical problems. so far then exists no general method for finding solutions of nonlinear diffusion equation in this method, the solution is considered as the sum of an infinite series, which converges rapidly to accurate solutions. Using the homotopy technique in topology, a homotopy is constructed with an embedding parameter p € [0, 1], which is considered as a "small parameter". Considerable research work has recently been conducted in applying this method to a class of linear and nonlinear equations. This method was developed and improved by He, and applied to nonlinear oscillators with discontinuities [2] nonlinear wave equation[3],boundary value problems[4], limit cycle and bifurcation of nonlinear problems[5],and many other subjects[6,7,8],It can be said that HPM is a universal one, and is able to solve various kinds of nonlinear functional equations. The homotopy perturbation method is a new nonlinear analytical technique [9] has been applied to a wide class of mathematic and physics problems. Consider the generalized burgers-fisher equation [1].                                                                                  
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With the initial condition u(x, 0) =f(x), and the exact solution is 
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Basice Idea  Of Homotopy Perturbation Method. 

:
    To explain this method, let us consider the following function      
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With boundary conditions of
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Where A, B, f(r) and Ґ are a general differential operator, a boundary operator, a known analytical function and the boundary of the domain Ω,respectively, general speaking, the operator A can be divided in to linear  L and nonlinear part N.Eq.3 can therefore, be written as:                   
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By the homotopy technique, we construct a homotopy v(r,p):Ωx[0,1]→R which satisfies: 

[image: image5.wmf])

6

(

],

1

,

0

[

,

0

)]

(

)

(

[

)]

(

)

(

)[

1

(

)

,

(

0

W

Î

Î

=

-

+

-

-

=

r

p

r

f

v

A

p

u

L

v

L

p

p

v

H


Or 
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From Eq.6 and Eq.7 we will have:
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According to HPM, we can first use the embedding parameter p as a small parameter and assume that the solution of Eq. 6 and Eq.7can be written as a power series in p: 
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Setting p=1 result in the approximation solution of Eq.3:
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Application Of Homotopy-Perturbation Method
    To solve Eq.1 with initial condition, according to homotopy perturbation technique, we construct the following homotopy: 

Let δ=1
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Or written as:
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Suppose that the solution of Eq.12 can be written as: 
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Substitution Eq.13 in Eq.12 and comparing coefficient of term with identical powers of p, leads to:
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[image: image15.wmf]For simplicity we take 
The solution   reads      
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According to HPM, we conclude the approximate solution
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.Numerical Result  
To solve Eq.1 by using HPM we take δ=1 for various value of  β,α and comparing with  results of ADM for this equation [1], our results show that HPM is more efficient and more accurate then the ADM, it can be conclude that HPM is very powerful and efficient technique in finding the solution for wide class of problems.                                                          
Special cases   
Case I: - for computational work, we have taken α=0.001and β=0.001, we  can find 
approximate solution, and make comparison between the exact solution and HPM where 
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	Error
ADM [1]
	Error HPM
	Approx. ADM [1]
	Approx. HPM
	Exact solution
	t
	x

	9.68763*e-06
1.93753*e-06
1.93752*e-05
9.68691*e-06
1.93738*e-06
1.93738*e-05

9.68619*e-06
1.93724*e-06
1.93724*e-05
	5.55115*e-011
5.51115*e-011
2.551151*e-09
2.60617*e-011
2.606137*e-09
5.55115*e-011
2.606137*e-09
2.606138*e-09
2.501511*e-09
	0.499979
0.499986
0.499971
0.499929
0.499936
0.499921
0.499879
0.499886
0.499871
	0.499989
0.499987
0.499990
0.499939   
   
0.499937
0.499940  
0.499889  
0.499913   

0.499890  
	
0.499989
0.499987

0.499990
0.499939
0.499937
0.499940
0.499889
0.499913
0.499890
	0.005

0.001
0.01

0.005

0.001

0.01

0.005

0.001

0.01
	0.1

0.5
0.9


Table (1)
Case II:-  for computational work, we  have  taken α=1and β=0, we Can find approximate solution, and make comparison between the exact solution and HPM
	Error
ADM [1]
	Error HPM
	Approx. ADM [1]
	Approx. HPM
	Exact solution
	t
	x

	6.34216*e-08
2.02886*e-06
6.42801*e-05
5.66705*e-08
1.84710*e-06
6.06928*e-05
4.12803*e-08
1.37967*e-06
4.75268*e-05

	4.065197*e-09  
3.247097*e-07  
2.565871*e-09  

  3.875401*e-09 3.135045*e-07     2.53997*e-07 
3.39638*e-09 
2.65680*e-07
2.31921*e-07
	0.518741
0.549832
0.610575
0.468791
0.499998
0.562116
0.419458
0.450165
0.51245
	0.518741
0.549834
0.610639
0.468791
0.500000
0.562177
0.419458
0.450166
0.512497
	0.518741   0.549834 
0.610639
0.468791
0.500000
0.562177
0.419458
0.450166
0.512497
	0.5
1
2

0.5

1

2

0.5

0.1

2


	0.1

0.5

0.9
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