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Introduction 
     From nonlinear diffusion equations the Generalized burgers  huxely equation   
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Equation (1) is extension formula for burgers huxely – equation. When 10,0   and , 

The above equation transform to  burgers huxely equation:   
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Equation (2) is prime model  to describe the  relation between the reaction procedure and effectives 

the solution and diffusion. Equation (1) has special two cases are burgers and huxely equation, When 

01   and  equation (1) transform to the burgers equation  
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Which describe the far domain to wave diffusion in dissipative dynamical systems, When 

01   and   equation (1) transform to huxely equation  
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In this paper , we present a finite element method (F.E.M.) for solving the non-linear 

huxely equation by using Crank-Nicolson scheme with the predictor - corrector method. The 
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which that presented by Explicit and Crank-Nicolson finite difference method (F.D.M.)  [7] . 
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 Which describe the diffusion the nervous impulses in nervous fibers and wall motion in 

liquid crystals .The effect of constant H  on the numerical solution is made the solution curve 

either convex (the maximum value to solution at x=0) or concave (the minimum value to the 

solution at x=0). 

   Equations (3) and (4) have important rules in nonlinear physical, because these equations 

important in the nonlinear phenomena's study . 

 

   Frank and Zeldovich [3] (1938)  introduced  equation (4) as model to study diffusion the 

nervous impulses, they proved that the transformation wave has the figure and the Velocity as 

follows :  
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   Maginu [4] (1978) studied the stability of steady state solutions for this type from the 

diffusion equations. He using the Liapunov method to find the stability condition and he show 

that this condition connected with Existence condition for these solutions. 

   

 Manorenjan [6] (1984) studied in detail the steady state case au  , he used the pseudo-

spectral method and Fortran IV language for this proposed . 

 

 Binczak, Eilbeck and Scort [1] (2001) using this equation as model for operating nervous 

transducer (conducted), they using the numerical results (by using predictor-corrector method) to 

expression this operation. 

 

 Mohammad abd [7] (2005) studied stationary stability and numerical solution for this 

equation by using stability analysis type Fourier (von Neumann). Also he solve this equation 

numerically in two methods from finite difference methods, the first is the Explicit finite 

difference method, the second is the Crank – Nicolson finite difference method. 

  

In this paper, huxely equation was solved by the Crank – Nicolson finite element method 

with predictor - corrector method .The numerical results are compared with the numerical results 

[7] 

The stationary solution for Huxely equation (4) is (see [5] ) 
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Where   dvsn ,  represent the Jacobi Elliptic Function for argument v and the modulus d , The 

Taylor series  of function   dvsn ,  is (see [2]) : 
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The Finite Element Method 
 The domain [-1,1] × [0,2] is divided into 

t
NxM   mesh with the spatial step size 

x
M

x
Mhx /2/))1(1(   and the time size ./

t
NTkt  ,we denote ),( tnxmU  , 

conveniently, by n
mU  and the nodal points ),( ntmx  are given by .,

0
nkntmhxmx   

 

Remark: The following differentiation and integration results hold over the element (e):(see [8]) 
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Where r  and t  are positive integers. 

 

We use the linear piecewise approximation in the space variable and  Galerkin method to 

obtain the semi – discrete approximation to (4) 

we have  
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 Galerkin equations in matrix form may be written as : 
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By using the remark  (i  and ii ) we have 
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      by rearranging  
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This implies  
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We write the element equations for the elements mxx
m

x 
1

  and 
1


m

xxmx  and 

assemble these element equations, we obtain  
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Assembling the element equations and setting the row corresponding to 
m

U  to zero . We 

write the difference – differential equation at the node mx   as : 
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Eq.(6) can be written as 

  ,
1

2
1

1.

1

.
4

.

16 m
f

m
UmU

m
U

hm
UmU

m
U

h




















  

 

where  

,msmwmrmf   

 

and  



 

119 

 

J.Thi-Qar Sci.                           Vol.2 (2)                                     April/2010 

 

   

 ,
1

4
16

2
6

11
2

2
1

2
112

)1(

,38
11

23
2

1
2

1
2

3
1

3
120














 

























































m
UmU

m
U

ah
mr

m
U

m
U

m
U

m
U

m
U

m
U

ha

m
s

mU
m

U
m

UmU
m

U
m

UmU
m

U
m

U
h

m
w

 

for a positive integer 
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 The Crank – Nicolson Galerkin scheme for the Elliptic problem (4) 
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where )(  and (.) denote a number and an empty location respectively.The matrices A and B are 

a tridiagonal symmetric matrices. 

     

We  observe that as n=1 since the equation (7) contain 1U  in the right side and we have to 

supplement it with another method for determine  1U  as initial value. This method will require a 

separate prescription for calculating 1U , we shall analyze here a predictor - corrector method  

for this purpose,  using as a first approximation, the value 1U  determined by the case n=1 of 
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equation (7) with 
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Numerical results 
 

   In this section we obtain a numerical solution of Burgers equation in the form (4), To show 

the efficiency of the present method for our problem in comparison with the finite difference 

method [7] we report absolute error which is defined by: 

    1,........3,2,1,,,  xNjijtix
n
mUixuE   

  In the point  jtix ,  where  jtix
n
mU ,  is the solution obtained by equation (9) solved by 

finite element method and  ixu  is stationary solution obtained by equation (5). The code was 

written in matlabe power station 7 programming language. 

 

 We see that when the boundry condition  b take the values 1, a, 0 the numerical solution by 

Crank-Nicolson finite element method and Explicit, Crank-Nicolson finite difference method are 

converge to the stationary solution u=1, u=a and u=0, respectively with increasing the time, and 

the our numerical solutions and the absolute errors are more accurate and smaller than, 

respectively, those of  the numerical results by [7] . 

 

  The results of Numerical solution and absolute errors by (F.D.M.) and (F.E.M.) are listed in 

tables 1,2 and 3 with the figures(1-6) which express this results.  
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Table 1 : we chose a=0.3, b=1, H=0.2, 0.1Δt   
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Table 2 : we chose a=0.25, b=0.25, H=0.1, 0.1Δt   

 



 

123 

 

J.Thi-Qar Sci.                           Vol.2 (2)                                     April/2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 : we chose a=0.45, b=0, H=0.8, 0.1Δt   
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Figure 1:The absolute errors comparison of 

(F.E.M.)and (F.D.M.) with a=0.3, b=1, H=0.2 

and 0.1Δt    

 

Figure 2:The absolute errors comparison of 

(F.E.M.)and (F.D.M.) with a=0.25, b=0.25, 

H=0.1 and 0.1Δt   
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Figure 3:The absolute errors comparison of 

(F.E.M.)and (F.D.M.) with a=0.45, b=0, H=0.8 

and  0.1Δt   
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Figure 4: Numerical solution by (F.E.M.) at 

a=0.3, b=1, H=0.2 and 0.1Δt   
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Conclusions 
       We have introduced a Crank-Nicolson Galerkin finite element method for solving one 

dimensional non-linear Huxely equation.The method developed by predictor - corrector 

method to get on the better results. The numerical results and absolute errors showed that 

present method is more accurate than the Explicit and Crank-Nicolson finite difference 

method which represented by [7] .  
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 خطيةاللا  Huxelyطريقة العناصر المحددة لحل معادلة 

 

 احمد جبار حسين

 امعة ذي قارج –كلية التربية  –قسم الرياضيات 

 المستخلص

 Crank)خطيااا  تخداااطريلة كرانااا  لرلنااا  ني   ااا    لللا Huxleyتناولناااا هاااا باااحل للادااا   ااا    ا لااا          

Nicolson)    ل  ناصار للحداي(Finite element)   للحصاد  – ا  كرانا  للحرحا (predictor - corrector 

method)   با للثر  ق  ولهض     للنطائج لل ي اا  للححث ا  . للنطائج لل ي ا  وللاخطاء للحط ن  للحاين  ها بحل للاد

 Finite)ل فروقاااا للحنطةياا   (Crank Nicolson)ولرلناا  ني   اا    (Explicit)تخدااطريلة للطراناا  للصااراد  

difference) [7] . 


