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1.Introduction  

           Nonlinear partial differential equations are encountered in various fields of science .Generalized 

Burgers-Huxley[1] equation being nonlinear partial is of high importance for describing the interaction 

between reaction mechanisms, convection effects and diffusion transports, since there exists no general 

technique for finding analytical solutions of nonlinear diffusion equation so far , numerical solutions of 

nonlinear differential equation are of great importance in physical problems, there are many researchers 

who used various numerical techniques to obtain numerical solution of the Burgers-Huxley equation. 

Wang  et al.[2]studied the solitary wave solutions of the generalized Burgers-Huxley equation and Estevez 

[3] present non-classical symmetries and the singular modified Burgers and Burgers-Huxley equation .in 

the past few years, various powerful mathematical methods such as spectral methods[4-6],Adomian 

decomposition method[7-9],homotopy analysis method[10],the tanh-coth method[11],variational iteration 

method[12,13]and Hopf-Cole transformation[14] have been used in attempting to solve the equation.                                              

        The generalized Beurgrs-Huxley equation problem arises in various fields of science are [1 ]  

)1(0,10))(1(
2

2















txauubu

x

u

x

u
u

t

u    

With the initial condition  

)2())tanh(
22

()0,(

1

1
xa

aa
xu   

NUMERICAL SOLUTIONS OF THE GENERALIZED BURGERS –

HUXLEY EQUATION BY FINITE DIFFERENCE METHOD 

 

Zenab k.jabar 

Math.Dept.,Computer and Math.coll.,Thi-Qar univ. 

Abstract 

           In this paper, numerical solutions of the generalized Burgers-Huxley equation are obtained by 

using explicit finite difference method and Crank- Nicalson(C.N) finite difference method. we compare 

our result with the exact solution ,our Numerical results show that C.N finite difference method is more 

efficient and more accurate than the explicit finite difference method when the value of δ is small.                                                                                                  
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and the boundary conditions   
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exact solution of Eq.(1) is       The          
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Here α,b,a and δ are parameters that b≥0 ,δ>0 .The role of the parameters on exact solutions  was analyzed  

by Yefimova  and kudryashov[14].if b=0,Eq.(1) reduces  to the Burgers Eq.,when  α=0 ,it  is  the 

Fitzhugh-Nagoma  Eq.[15,16]   

   The present results are compared with exact solution to verify the effectiveness of the current method for 

different value of δ.                                                     

  

2.prosent model  
2.1 Explicit Finite Difference Method  

    The first step is to choose integers h and k such that N=(b-a)/h and m=(d-c)/ k  

 Partition the interval [a,b] into N equal parts  of width   h and the interval [c,d] then the mesh point                

),( 00 yx into   m  equal  part of width k, if the origin  

                                               and the mesh point      

Using Taylor series to generate the forward approximation for t. 
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Substituting (7), (8) and (9) into equation (1) we get  
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Eq.(14) is the approximated finite difference by using explicit scheme for Burgers-Huxley equation ,we 

can calculate the row (j+1) from the known value of row(j).                                                                                                            

 

2.2 Crank-Nicholson Finite Difference Method  

         In this method we use central difference in time j and j+1  
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the forward 

finite difference about x in time j and j+1 is  
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forward finite difference about t in time j and j+1 is 
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Substituting Eqs.(15-17) into (1) we can get  
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Eq.(22) represent the approximated finite difference that can be obtained by using C.N, we observe  that 

the above Eq.can be written as Ax=b where Ax is     









































































1,15

1,4

1,3

1,2

,2

,2,2

,1

2200

0

022
2

0

0
2

22
2

00)
2

(22

j

j

j

j

j

jj

j

u

u

u

u

r

ru
h

rr

u
h

rrru
h

rr

u
h

rrr



























 

and b is                                                                                                                         
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4.Numerical Results 

          To solve Eq.(1) numerically by using FDM,we are used two methods the first is an explicit method 

and the second is (C.N),there for we compare difference between the exact and approximated solutions 

and increase the accuracy of solutions at this equation by using (C.N) method.                              

      Consider the generalized Burgers-Huxley equation in the form (1) with initial condition (2) and 

boundary condition (3),(4) and the exact solution (5) .    The results  are  compared  with  the exact 

solution,  absolute error for different values of a ,b ,c and δ is reported  which is defined by  |u exact –u 

approximate|     

We use four case for different value of δ  .All results are computed by using matlab 6.5 applied on 

pentium4 computer ,N,k and tn are taken to be 16,0.0001 and 0.2 respectively. 

 

 Special case  

Case 1 

In table (1) the absolute error are shown for δ=1,α=1,b=1,and a=0.001.From this table we note that the 

error of (C.N) is less than that of explicit for δ=1. 

Case 2 

In table (2) the absolute error are shown for δ=2,α=0.1,b=0.001,and a=0.0001.From this table we note that 

the error of (C.N) is less than that of explicit for δ=2.                                                                                                  

Case 3 

 
In  table (3) the absolute error are shown for δ=6,α=1,b=1,a=0.001 .From this  table we note that the error 

of C.N is equal to that of explicit method for δ=6            

Case 4 

In  table (4) the absolute error are shown for δ=8,α=5,b=10,a=0.001 .From this table we note that the error 

of C.N is equal to that of explicit method for δ=8.      

From case 3 and case 4 we can observed that when the value of δ is large then the error is increase and the 

two method gives the same results ,we conclude if we take small value of δ then the error is decrease and 

the C.N method is more efficient and more accurate than the explicit method.                    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: The absolute error computed by C.N and explicit methods with (δ=1) 
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Table 2: The absolute error computed by C.N  and explicit methods with (δ=2) 

 

Table 3: The absolute error computed by C.N and explicit methods with (δ=6) 
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Table 4: The absolute error computed by C.N and explicit methods with (δ=8) 

 

Fig.(1): Exact solution for Beurgrs-Huxley equation with (δ=1, δ=2, δ=6, δ=8) 
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Fig.(2) Approximate solution by C.N and explicit with (δ=1) 

 

Fig.(3)Approximate solution by C.N and explicit with (δ=2) 
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Fig.(4) Approximate solution by C.N and explicit with (δ=6) 

 

Fig.(5) Approximate solution by C.N and explicit with (δ=8) 
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 الخلاصة
العناهيثة ذذ تثم اسثام ام قثرياايو ا ولث  هثي  تهوكسثلي الععععثة غاسثام ام قرياثة القثرو قثا-تناولنا في هذا البحث  لثم معاةلثة غثور ر

نيكالسون كذلك ناقشنا المطأ الناتج مو هذه الطرق غالعاارنة مع الحثم الحاياثي وهظهثرت –الطرياة الصحيحة والثانية هي قرياة كرانك 

 صغيرة. δنيكالسون هي هكثر كقاءة وهكثر ةقة مو الطرياة الصحيحة عن ما تكون قيم –ن قرياة كرانك الناائج ه

 


