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Abstract: In the present paper, we construct the travelling wave solutions involving parameters of the breaking

soliton equation. When the parameters are taken as special values the solitary waves are also derived from the

travelling waves. The travelling wave solutions are expressed by the hyperbolic functions, the trigonometric

functiens and the rational functions.
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INTRODUCTION

In this study we consider the breaking soliton
equation in the following form.

Uy - Uy - L, - dagar, =0

And seeking for comstruct new exact solutions for
iereased 1n

differential
equations.There are many methods to solve these
equations 1n literature. Some of them are: the
Hirota’s bilinear method [1, 2], the
Riccati equation [3], the Weierstrass elliptic function
method [4], the theta function method [5,6], the
sine—cosine method [7], the Tacobi elliptic function

this equation. Recently, interest has

traveling  wave  solutions of

generalized

expansion [8,9], the complex hyperbolic function method
[10,11], the sub-ODE method [12,13] and so on. In the
present Letter we shall propose a direct and concise

method which is called the (g) -expansion method [14]
G

to look for travelling wave solutions of nonlinear

evolution equations. The (g) -expansion method 1s
G

based on the assumptions that the travelling wave
Gf

solutions can be expressed by a polynomial in (=, and

that G = G(&) satisfies a second order linear ordinary
differential equation (O.D.E).

Description of the (g) -Expansion Method: For doing
G

this we cosidring the nonlinear partial differential equation
1n the form

P(uxux:ut:urbuxhuxp'“') = 0 (1)

Combining the independent variables x and t into one
we suppose that £ = x — v¢, variable

w(x, H=u(&), E=x—vt (2

The travelling wave variable (2) permits us to reduce
namely G = G(£), Eq.(1) to an O.D.E. for

2
Plu,—vi' o v’ —vu" u",. )=0

3

suppose that the solution of O.D.E. (3) can be expressed
by a polynomial m (g) as follows
G

GI’
u(ﬁ):am(6)+...., @

Where G = G(£) satisfies the second order L.O.D E. in the
form
G'+ LG +uG=0 (5

&,,...,A and p are constants to be determined later e, # O,

Gr) , but

the unwritten part in 4 is also a polynomial in ¢
G
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the degree of which
than m — 1, the positive integer m can be determined by

is generally equal to or less

considering the homogeneous balance between the
highest order derivatives and nonlinear terms appearing
in Q.D.E. (3). By substituting (4) into Eq. (3) and using the
second order linear O.D.E. (5), collecting all terms with the

same order (g) together, the left-hand side of Eq. (3) is
G

converted into another polynomial in (g)— Equating
G

each coefficient of this polynomial to zero yields a
set of algebraic equations for «,,....A and # Assuming
that the constants ,,..,A and p can be obtained by
solving the algebraic equations i Step 3, simnce the
general solutions of the second order LODE (5) have been
well known for us, then substituting ,,.....,v and the
general solutions of Eq. (5) into (4) we have more
travelling wave solutions of the nonlinear evolution
equation (1).

Application for Breaking Soliton Equation: Tn this

section, we apply the (g) -expansion method to
G

construct the traveling wave solutions for breaking
soliton equation in following form

U, - uxxzy

-2u - 4w, =0 (6)
The travelling wave variable below

u(x, 1) = u(f) E=x+y—wi (7)

Permits us converting Eq.(7) into an ODE for G = G(£) we
have
7(‘)“" - uﬂn’ - 6“”“": 0

Tntegrating it with respect to £ once yields
—ou’ a2 +e=0

Where ¢ 1s integration constant. Suppose that the
solution of ODE (8) can be expressed by a polynomial in

G’ .
as follows:
{ G )

&
u(rf)—am(G)+...., ©

Where G = G(£) satisfies the second order LODE in the
form
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G"+ AG' +uG=0 (10)

Cpoeoosl, &y and g are to  be determined later.
and (10) and

homogeneous balance we required that m = 2. So we can

By wusmg (9) considering  the
write (9) as

T R e (ah

By substituting (11) into Eq. (8) and collecting all terms
with the same power of (g) together, yields a set of
G

simultaneous algebraic equations for a,,a,,¢,v, 4, and ¢
as follows:

60,24+ a,)=0
60 2op + o )+ 60, + 32,4+ a)¥ =0
6y + (2o + 100,4) + 2wa, =0

320u + o AY + 3apCed + o) + (Sou + 3a,4A+ da,A)
+ w2aA+a)=0

Bou(Cop + o, )+ (6a,A+ 2eu + @A)
+ w(2ap+ald)=0

Aepl +2au + o u+ oop +c=0

Solving algebraic equations above by Maple package
yields

Ge—— G
2(p—-A%) H—A
_3A(2p-AT)
o ouA
o H=3A+ 1% + AY oA — oA
(u—-a%?

Substituting relations above into equation (11)

we have
1 G A G
u(G)=- )+ ()
: Au-AH G u-Ar G (12)
2
And E=x+ 3A(2u— A ), . Substituting the general

- A
solutions of Eq. (10) as follows
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Gl

1

JAE—4
5 u
Clsinh%\/lz —4utE+C, cosh%\]lz —4pué 4
x{ y-=
Clcosh%\ﬂz74,u’g’+Czsinh%\Mz74,u‘g’ 2

Into (12) we have three types of travelling wave
solutions of the breaking soliton equation (&) as follows:

When 22 _ 44+ 0
AP —ap
w0
8(u—A%)

Clsmh—\flz 4,LL§+CZCOSh%\M.2 4,LL’g’
Clcosh—‘\M2 4,LL§+Czsmh%\Mz 4,LL’g’

LA Al A
20— A%)
Where E=xt 3’1(2# ’FL) . C; and C; are arbitrary
A
constants.

In particular, if then # = u(£) can be written

c>00 >c=

as
2
@)= seer R e -gy)
L 2h- A=A
2pu-A%)

Which 1s the solitary wave solution of the breaking
soliton equation.

When A% dp <0
Ap-A*
u(é):—h
7C151n7m§+C2 cosfmé
“ Clcosfm§+C2 sm—m’g’
LA A A%
2 - A%)

When A2—4u=0
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e L 2A—Alp- A%
u(§)= > 5
2(pu—-A )(C1+Cz§) 20— A%)
foxt A2 — 12)
g A

Where C, and C, are arbitrary constants.
CONCLUSION

The

equations have many potential applications in physics.

solutions of these non-linear evolution
These equations are very difficult to be solved by

traditional methods.
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