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Abstract ; Travelling wave solutions of the Cahn-Allen equation are established by (G'/G) -

expansion method. The obtained results include periodic and solitary wave solutions. The power of

this manageable method is confirmed.
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The investigation of the traveling wave solutions
for nonlinear partial differential equations plays an
important role in the study of nonlinear physical
phenomena. During the past several decades, the
investigation of new exact solutions have received
considerable attention. A variety of powerful
methods, such as inverse scattering method"/,
bilinear transformation', extended tanh method™/,
Exp-function method™’ and first integral method™
were used to develop nonlinear dispersive and
dissipative problems.

The pioneer Wang™ introduced the (G'/G) -
expansion method for a reliable treatment of the

The useful (G'/G) -

expansion method is widely used by many such as in

nonlinear wave equations.

reference [ 7] and the references cited therein.
Qur first interest in the present paper is in

implementing the (G'/G) -expansion method to
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stress its power in handling nonlinear equations, so
that one can apply it to models of various types of
nonlinearity. The rest of the paper is organized as
follows. Then, we illustrated this method in detail
with the celebrated the Cahn-Allen equation, and
some conclusions are given.

We consider the Cahn-Allen equation

U = u,, — u® + u, @D)
which arise in many scientific applications such as
mathematical biology, quantum mechanics and
plasma physics. Using the wave variable { = x — ¢t ,
the equation(1) is carried to a ODE

W' —uwd+utcd =0, (2)
where the prime denote the derivation with respect to
Gr

Balancing «” with #° in equation(2) gives

m+ 2 = 3m, 3
so that m = 1. Suppose that the solutions of equation
(2) can be expressed by a polynomial in (G'/G) as
follows

u(:) =ao+al(G,/G)’a17£0s 4)
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where G (&) satisfies the second order ODE in the

form

&G® |, ,dGW® 3
@ TATE G =0 (5)

By using equation (5), from equation (4) we

have

(8 = aj + 3aka, (G'/G) + 3a,di (G /G)?* +
a(G' /G)?, (6)

W () =— a[p+ AG/G) + (G /G)*], (D

W"(§) = ajdp + (@A + 24, (G'/G) +
3ak(E)? + 24, /6. ®)
Substituting equations (6) ~ (8) into equation (2),
collecting the coefficients of (G'/G)*,i = 0,+*+,3 and
set it to zero we obtain the system

2a, —al =0,

3a,A — 3a,a? — ca, = 0,

A + 2a, ¢ — 3ata, + a; — ca)A = 0,

a Ay — ad + a; — cap = 0. €))
Solving this system by Maple gives

b e 3
a ==+ ﬁ,A=i——,C=:F—,/l=
‘ iy e
Cap— 1Da;
2 b
2a
as=t N 2h =t e = Oyp =
: vz
(ao_l)(ao+1)
2 b
Pay =1l 3
a =i ‘/_2—9A=__‘_O—_QC:__E~—_9F:
1 V2 %
Gt e t Lig, 10

where q, is an arbitrary constant.

Substituting equation (10) into equation (4 )
yields

u(® =a + V2 (G/G), 11

3t 3t
where{ = x4+ —,{ =z or{ =z F —.
v 2 v 2

Substituting general solutions of equation (5)
into equation (11) we have six types of travelling
wave solutions of the Cahn-Allen equation as follows:

3t
+ 'Z‘)]9

X
g B
1 — ¢, +exp(F v 2x)
1+ ¢ s exp(F vV 22)
=l
v 353
1+ ¢, » exp(L P2 2)

In particular, if ¢, = 1 ,then u; ,(x,¢) and u; (x,2)

U (x,t) = -;—[1 ~+ tanh(+

u3,4(xvt) S vus.e(l'yt) =

become

u3(I’t) =~ tanh(’\/%)auﬁ,(xot) =

e tanh(%),us(x,t) = _;_[1 o tanh(ﬁ'_

%)]’us(x,t) =— —;—[1 + tanh(2 :';7 S %],

If o =— 1 ,then uy ,(z,¢) and u;,;(x,¢) become
us(z,t) = coth(/-%_),m(x,t) =

=, coth(f—7),u5(1,t) =— %[1 — coth(% £,

) Jsustasy =— 201+ coth (2 + 1.

Comparing our results and Wazwaz's results'®/then it

can be seen that the results are the same.
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