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Abstract

Numerical solutions of the generalized Burger's-Hley are
obtained using a Modified Variational Iteration Mébd (MVIM) with
minimal computational efforts. The computed resuitsth this technique
have been compared with other results. The presapthod is seen to be
a very reliable alternative method to some existiteghniques for such
nonlinear problems.
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1.0 Introduction

Behaviors of many physical systems encountered daats of reaction mechanisms, convection effectd
diffusion transports give rise to the generalizedder’'s-Huxley equation.

Many researchers have used various numerical agipeedor the solution of generalized Burger’s-Hyxguation.
Mittal & Ram [6] studied the Differential Quadra¢duMethod (DQM) for the Burger's-Huxley equatidi]
presented Exp-Function for solving Huxley equati@j,studied Exp-Function method to the generaliBedger’s-
Huxley equation. Also, [3] solved generalized Buigiiuxley and generalized Burger-Fisher equatiaesg
Adomian Decomposition Method (ADM) and [1] presmhtanalytical treatment of generalized Burger's-Hdyx
equation by Homotopy Analysis Method (HAM).

Unlike some previous methods that used varioustoamations and several iterations, we presentwaMedified
Variational Iteration Method (MVIM) for the numeat solutions of both linear and nonlinear partidfedential
equations.

2.0 Modified Variational Iteration Method (MVIM)

To illustrate the basic concept of the MVIM, we smter the following general nonlinear partial diéatial
equation:

Lu (x,t)+ Ru (x,t)+ Nu (x,t) = g(x,t) (2.1)
where L is a linear time derivative operator, R iinear operator which has partial derivative wihpect to x, N is
a nonlinear operator and g is an inhomogeneous t&coording to MVIM, we can construct a correct dtional as
follows:

uo(x,t): u(x,0)+ gq(x)t (2.2)
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an



U (t)=up (x,t)+ j(gA [Lu  + RGy + NGy -gphr @3
where gl(x) can be evaluated by substitutigy ( X,0) in (2.1)andat = O .

Aisa Lagrange multiplier which can be identifiedtimally via modified variational iteration methodhe
subscriptN

denote the nth approximatiobln is considered as a restricted variation ﬁn =0.

3.0 MVIM for the solution of generalized Burger's-Huxley equation
The following generalized Burger's-Huxley equatfmoblems arising in various field of science is sidered.

ou s0u _ 0°u _ I IR
WJFUU I e Lul-u’)(u y),0sx<1t=0 (3.1)
1
u(x,0) = (£—+£—Tanh (Alx)ja (3.2)
u(o,t) = (’;_+ ‘;—Tanh (- A A, t) jd,tz 0 (3.3)
where %
u(L,t) = (%+ %Tanh (Al(l—Azt))) t>0 (3.4)
Al_—acs + 3 Ja?+ 48 (1L + J) (3.5)
4(1 + J)
A=t (S y)carJatrapars), (3.6)
1+ 0 21+ 0)

a’ﬂ’ yand 5are parameters tha3=0,d>0.1f B=0, (3.1) reduces to Burger's equation and when

a =0,it reduces to Huxley equation which describes theva pulse propagation in the nerve fibres and wall

motion in liquid crystal.
From [3] the exact solution is given as :

Applying (2.2) in (3.1), we have the following:

|

\Y)
o

u(x,t) = (%+ %Tanh (A (x - A, 1)) J t (3.7)

4.0 Results and Discussion

Figure 1 shows the graph of MVIM and Exact solutmyainst t for a=1 =1 y=0001land 0 =1.

Figure 2 shows the graph of MVIM and Exact soluigainst t for a=14=1y=000land 0 =2.

Figure 3 shows the graph of MVIM and Exact soluigrainstt for a =1, § =1, y = 0.001 and 0 = 3.

Figure 4 shows the graph of MVIM and Exact soluigainst t for a=1 =1 y=000land 6 =10000.
Figure 5 shows the graph of MVIM solution again&r a=0 =1 y=0.001land 6 =10000.
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Figure 6 shows the graph of MVIM solution againgbr a=1 =1 y=0.001land d =10000.
Figure 5 and 6 shows that the generalized Huxlelygemeralized Burger’'s- Huxley approaches the sstealy
state a®) increases.

(lz’ % ytanh(Ax)j Stanh@x)2 A2

( += ytanh(Ax)j 02 A2 tanh@x)?

y,1 iy, °
+c{(z+5 ytanh(Ax)j ] (E-‘-E ytanh(Ax)j AAtanh@x)
—2tanh(0\x)( += ytanh(Ax)j O°A? -

y, 1 iy 1 °

(E+Eytanh(0\x)j (E+Eytanh(0\x)j A+

y,1 °l(y,1 5\
ﬁ(z+§ytanh@\x)j (E+Eytanh(0\x)j y

y,1 My, 5\
+ﬂ(§+5ytanh(0\x)j {(E+Eytanh(0\x)j ] +

o
(‘2’ 1 ytanh(ﬂ\x)j JZAZ—(LZ/+%ytanh@x)j A2

y. 1 °
- E+Eytanh(Ax) y

y 1 ° y. 1 2
- E+§ytanh(°\x) §+§ytanh(°\X)

2
t | du,(X,7) ta uo(x,r)5 ou, (x,7)  0°un(X,7)
Uner (X6 1) = U (1) —I ot ox %2 dr ...(3.9)

0| Bun (X, 7)1 = upy(%,7)°)un(x,7)° = p)

1 o
Up(X,t) = (LZ/ +Eytanh(0\x)j +

2
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Using Maple software, we obtained

the followingghical results from (3.9) when= 1:
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Figure 4: Exact solution and MVIM
solution against t whefi = 10000

Figure 3: Exact solution and MVIM
solution against t whefi = 3
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Figure 5MVIM solution against t for generalized Huxleyuedion whens = 10000
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Figure 6: MVIMsolution against t for generalized Burger’'s-Huxleyequation when§ = 10000

5.0 Conclusion

In this research, we have proposed an improveditiigofor the solution of generalized Burger’s-HexxIEquation
with highly very small error. One iteration is egbu

For concrete problems where an exact solution doésxist, the method is very good choice to achiavhigh
degree of accuracy.
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This results reveals that MVIM is straightforwahncise and a promoting tool for solving a classaflinear
evolution equations.
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