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The double exp-function method is used to obtain a two-soliton solution of the
generalized Burgers-Huxley equation. The wave has two different velocities and
two different frequencies.
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Introduction

The Burgers-Huxley equation is encountered in the description of many non-linear
wave phenomena[1]. It can be written [1]:

U +au"u, —u, —pu(u" —y)1-u")=0 1)

where ¢, S, , and n are constants.

This equation can be solved by various analytical methods, such as the variational
iteration method [2], the homotopy perturbation method [3-5], and the exp-function method
[6, 7]. A complete review on various analytical method is available in [8, 9]. In this paper the
double exp-function method [10] is adopted to elucidate the different velocities and different
frequenciesin the travelling wave.

Double exp-function method

The multiple exp-function method was first proposed in [10], and the double exp-
function method was used to search for double-soliton solutionsin [11]. Assume that the solu-
tion of eg. (1) can be expressed in the form:
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where & =c;X+C,t,and 77 =C3X+C,t.
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Substituting eq. (2) into eq. (1) and equating all coefficients of €i<*/" to zero, we
have a set of algebraic equations. Solving the resulting system with the aid of some a mathe-
matical software, we can identify the constantsin eg. (2).

Case 1. One-soliton solution

8
ke +ag+ ke

u(x,t) =
(©)]
where ky, ks, and as are free parameters, and:
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§=Z—TX+C2t

Case 2. Two-soliton solution
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Alternatively by the following transformation:

u=vn (5)
€g. (1) becomes:

W, + v, + (1— }jv)% - W, + AV (v=D(v-y)=0 (6)
n

By the similar solution process as above, we have:

Case 1. One-soliton solution

7ks
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3

(7)
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where ks, and ks are some free parameters, and:
& =X+ Gyt

G= %[a}/n—w/(a}/n)z +4B2(1+ n)}(1+ n)’1

. —nA[ By + - fA+1)]
4 1+n

Case 2. One-soliton solution

ke + a5y %k,
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G = %[Of?/n - \/(05741)2 +48y% 1+ n)}(1+ n)™
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Case 3. Two-soliton solution
1
u(x,t) = 7Ky (ko€ P2 + kye ) n
e koK, €00t 4 K K, e ax 2t 4 K kg%t 4 k,2g X Gt ©)
wherek;, ks, and c; are free parameters
_—2c5(1+n)+ ayn? +/5
as= 2(1+ n)

C, =—C, + Any —%a}/n[aynz —2c,(1+n) + \/3] +(=pA*n—ynacy)@+n)t
= }/an [azyznz +48@Q+ j/n)]

Conclusions

Using the double exp-function method, new two-solition solutions are obtained for
generalized Burgers-Huxley equation. This method can also be applied to solve other types of
non-linear evolution equations.
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