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Abstract: In this paper, we study the application of the known generalized (%,)—expansion method for seeking
more exact traveling solutions solutions and soliton solutions of the ZK-MEW equation and the (2+1) dimensional
Boiti-Leon-Pempinelli equation. As a result, we come to the conclusion that the traveling wave solutions for
the two non-linear equations are obtained in three arbitrary functions including hyperbolic function solutions,
trigonometric function solutions and rational solutions. The method appears to be easier and faster by means of
some mathematical software.
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1 Introduction [35], the rank analysis method [36], the exp-function

' ) o expansion method [37] and so on.
In the nonlinear sciences, it is well known that many

nonlinear partial differential equations are widely

used to describe the complex phenomena. The pow- In [38], Mingliang Wang proposed a new method

/
erful and efficient methods to find analytic solutions called (%)—expansion method.  Recently several
and numerical solutions of nonlinear equations have authors have studied some nonlinear equations by this
drawn a lot of interest by a diverse group of scientists. method [39-42]. The value of the (G,)—expansion

Many efficient methods have been presented so far

such as in [17]. method is that one can treat nonlinear problems by

essentially linear methods. The method is based
on the explicit linearization of NLEEs for traveling
waves with a certain substitution which leads to a
second-order differential equation with constant coef-
ficients. Moreover, it transforms a nonlinear equation
to a simple algebraic computation. The main merits

Among the possible exact solutions of NLEE:s,
certain solutions for special form may depend only
on a single combination of variables such as traveling
wave variables. Also there is a wide variety of
approaches to nonlinear problems for constructing

G :
traveling wave solutions. Some of these approaches of the (*r)-expansion method over the other methods

are the homogeneous balance method [8,9], the are that it gives more general solutions with some free
hyperbolic tangent expansion method [10,11], the parameters and it handles NLEEs in a direct manner
trial function method [12], the tanh-method [13-15], with no requirement for initial/boundary condition or
the non-linear transform method [16], the inverse initial trial function at the outset.

scattering transform [17], the Backlund transform

[18,19], the Hirotas bilinear method [20,21], the Our aim in this paper is to present an applica-

generalized Riccati equation [22,23], the Weierstrass G’

elliptic function method [24], the theta function tion of the (

)-expansion method to some nonlin-

method [25-27], the sineCcosine method [28], the Ja- ear problems ‘to be sqlved by this method. Th.e rest
cobi elliptic function expansion [29,30], the complex of the paper is orga/mzed as follows. In Section 2,
hyperbolic function method [31-33], the truncated we describe the (%)—expansion method for finding
Painleve expansion [34], the F-expansion method traveling wave solutions of nonlinear evolution equa-
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tions, and give the main steps of the method. In the
subsequent sections, we will apply the method to the
ZK-MEW equation and the (2+1) dimensional Boiti-
Leon-Pempinelli equation. In the last Section, the fea-
tures of the (g)—expansion method are briefly sum-
marized.

/
2 Description of the (*7r)-expansion
method

/
In this section we describe the (% )-expansion
method for finding traveling wave solutions of non-
linear evolution equations. Suppose that a nonlinear
equation, say in two independent variables x, t, is
given by

P, gy Uy, gy, Ugty Uggy -..) = 0, (2.1)

or in three independent variables =, y and ¢, is
given by

P(U, Ut, Ug, Uy, Utt, Ugt, uyta Uga, uyy7 ) = 07

(2.2)

where v = wu(x,t) or v = wu(z,y,t) is an
unknown function, P is a polynomial in u = u(x,t)
or u = u(x,y,t) and its various partial derivatives,
in which the highest order derivatives and nonlinear
terms are involved. In the following, we will give the

!
main steps of the (@)—expansion method.
Step 1. Suppose that

'LL(LU, t) = u(é)? §= f(.ﬁC,t) (23)

or

§= f(l‘,y,t) (24)

u(z, y, t) = u(f),

The traveling wave variable (2.3) or (2.4) per-
mits us reducing (2.1) or (2.2) to an ODE for u = u(§)

P(u, v/, u”, ...) =0. (2.5)
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Step 2. Suppose that the solution of (2.5) can be

!
expressed by a polynomial in (%) as follows:

G/

u(ﬁ) = am( G

)+ (2.6)

where G = G(¢) satisfies the second order LODE
in the form

G" +2\G' +puG =0 (2.7)

Qp, ..., A and p are constants to be determined
later, cu,, # 0. T/he unwritten part in (2.6) is also a
polynomial in (%), the degree of which is generally
equal to or less than m — 1. The positive integer m
can be determined by considering the homogeneous
balance between the highest order derivatives and
nonlinear terms appearing in (2.5).

Step 3. Substituting (2.6) into (2.5) and using
second order LODE (2.7), collecting all terms with
!
the same order of (%) together, the left-hand side of
!
(2.5) is converted into another polynomial in (%)
Equating each coefficient of this polynomial to zero,

yields a set of algebraic equations for «y, ..., A and
1b.

Step 4. Assuming that the constants «,,, ..., A and
1 can be obtained by solving the algebraic equations
in Step 3. Since the general solutions of the second
order LODE (2.7) have been well known for us, then
substituting a,,, ... and the general solutions of (2.7)
into (2.6) we have traveling wave solutions of the non-
linear evolution equation (2.1) or (2.2).

/
3 Application Of The (&)
Expansion Method For The ZK-

MEW Equation
In the following two sections, we will apply the (%, )-
expansion method to construct the traveling wave so-
lutions for some nonlinear partial differential equa-
tions in mathematical physics.

We begin with the ZK-MEW equation [43]:

up + a(u®)p + (bugs + TUyy)e =0 (3.1)

where a, b and r are known constants.
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In order to obtain the traveling wave solutions of
Eq.(3.1), we suppose that

w(a, y, t) =u(§), E=a+y—-Vi (3:2)
V is a constant that to be determined later.
By using the wave variable (3.2), (3.1) is con-
verted into an ODE

—Vu' +a(®) oV +ru” =0 (3.3)

Integrating (3.3) with respect to £ once, we obtain
C—Vu+au®+ (r—dV)u" =0

(3.4)

where C' is the integration constant that can be
determined later.

Suppose that the solution of (3.4) can be ex-

/
pressed by a polynomial in (%) as follows:

QR

u(€) =Yl (35)

m
=0

where a; are constants, G = G(&) satisfies the
second order LODE in the form:
G"+ \G' + pG =0 (3.6)

where A and y are constants.

Balancing the order of «” and u? in Eq.(3.4), we
have

m+2=3m = m=1

So Eq.(3.5) can be rewritten as

/

u(§) = Gl(%) +ap, a1 #0 (3.7)
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a1, ag are constants to be determined later. Then
we can obtain

W(€) = a[-NG) —n— (5
(9 = 205y 4+ ran (L

!

G
+(N2ay + 2a1,u)(6) + \paq

Substituting (3.7) into (3.4) and collecting all

!
the terms with the same power of (%) together
and equating each coefficient to zero, yields a set of

simultaneous algebraic equations as follows:

!
(%)O 0 C —Vag+aad + (r —bV)Aua; =0

G/

(& 0

)t 3aarad + (r — bV)(Nay + 2aq 1)

—(Z1V =0

!/

(5)2 : 3aaga? + 3Xay(r —bV) =0

:aal +2(r—bV)a; =0

Solving the algebraic equations above, yields two
different cases in view of the positive or negative of

r .
alb(\? —4p) — 2]
Case (I): If "

r > 0, then
bOZ — 41) — 2]

“= iZ\/a[b(/\Q “ap) — 2]

r

0= iA\/ alb(N? — 4p) — 2]
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r(\2 — 4p)
V= b(\2 — 4p) — 2
C=0 (3.8)

Substituting (3.8) into (3.7), we have

r G’
() = i2\/a[b()\2 —4p) — 2] (5>

iA\/ alb(\? — 4p) — 2]

r(A2 — 4p)

=Tty T T o

(3.9)

Substituting the general solutions of Eq.(3.6) into
(3.9), we have three types of traveling wave solutions
of the ZK-MEW equation (3.1) as follows:

When A2 — 44 > 0

r(\2 —4p)
alb(\? — 4p) — 2]

L1 1
(' sinh 5\/)\2 — 4p€ + Cy cosh 3 A2 —4u€

1 1
C cosh 3 A2 — 4p& + Cy sinh 3 A2 —4u€

u12(§) = i\l

where

r(\2 — 4p)
= + _——

< Y02 —ap) -2

C1 and C, are two arbitrary constants. In particular, if

Ci1=1,0C=0,p=0,A=2,a=2,b=1,r=1,

then we can obtain the exact traveling wave solutions
as follows

u(z,y,t) = £tanh(z + y — 2t).
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When \? — 44 < 0

r(4p — \?)
ab(OZ —dp)—2]

uz4(§) = iJ

1 1
—(C1 sin 3 4p — N2)€ + Cs cos 3 dp — N2)¢

1 1
C cos 5 4dp — N?)€ + Oy sin 5 dp — N?)E

where

r(\2 — 4p)

————1
b(A? —4p) — 2

§=2+y—

C1 and Cy are two arbitrary constants. In particular,
ifCp =1,0, =0, A2 -4y =—4,a=2 b=
—1, r =1, then it is obvious that

u(x,y,t) = tan(z + y + 2t).

When \? — 44 =0

B r r 202 — C]_)\ — 02>\€
us(§) = iA\/:aﬂ\/:a { 2(Cy + C1¢)

where

§=x+y

C and C, are two arbitrary constants. In particular, if
Ci=0C=1, u=1, A=2, a= -1, r =2, then
we have

1
): If r h
Case (II) a[b(/\2—4/,t)—2] < 0, then
—Tr
= +2
“ Z\/ alb(N% — 4p) — 2]
—T
=+\i
a0 Z\/a[b(v —dp) — 2]
V= 7“(/\2 —4u)
(A2 —dp) -2

Issue 6, Volume 9, June 2010



WSEAS TRANSACTIONS on MATHEMATICS

C=0 (3.10)

Substituting (3.10) into (3.7), we have

When \? — 44 > 0

T R O /1)
12l = ﬂJ 0?1 -2

1 1
(4 sinh 5 A2 — 4u€ + Cy cosh 5 A2 —4pu€

1 1
C cosh 3 A2 — 4u€ + Oy sinh 3 A2 —4u€

where

r(\2 — 4p)

————1
b(N? — 4pu) — 2

§=z+y—

C and C, are two arbitrary constants. In particular, if

Ci=1,C=0,u=0,A=2,a=2b=1,r=—1,

then we can obtain the exact traveling wave solutions
as follows

u(z,y,t) = titanh(z + y + 2t).

When A2 — 44 < 0

r(\2 — 4p)
ab(\® — ) — 2]

uga(§) = :ti\l

1 1
—(C sin 3 4p — N2)€ + Cy cos 3 dp — N2)¢

1 1
C cos 5 4p — N2)E + Oy sin 5 4y — N2)¢

where

r(\2 — 4p)

=rx4+y— ———""—
§=oty b(N? — 4pu) — 2

C} and Cy are two arbitrary constants. In particular,
ifCp =1,C, =0, N2 —4py=—-4,a=20b=
—1, r = —1, then it is obvious that
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u(x,y,t) = fitan(x + y — 2t).

When \? — 44 =0

s (€) = i)\i\/;i 2@'\/;.

[2(12 A — CgAg]
2(C1 + C%¢)

where
E=z+y

C and C, are two arbitrary constants. In particular, if
Ci=0Co=1, u=1, A=2,a=1, r =2, then we
have

u(x,y,t) = £21—-——.
(@.9,1) l+z+y

4 Application Of The (%)-
Expansion Method For The
(2+1) Dimensional Boiti-Leon-
Pempinelli Equation

We consider the (2+1) dimensional Boiti-Leon-
Pempinelli equation:

Upy = (u2 — Ug)zy + 20500 (4.1)
Vi = Vgy + 200, (4.2)

Supposing that
E=k(z+y—ct) (4.3)

By (4.3), (4.1) and (4.2) are converted into ODEs

—cu” = (u?)" — ku" + 2kv" (4.4)

—cv' = kv" + 2u’ (4.5)
Suppose that the solution of (4.4) and (4.5) can be
/!

expressed by a polynomial in (%) as follows:

u(e) =Y ai( L) (16)
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oe) =Y (S

1=0

(4.7)

where a;, b; are constants, G = G(§) satisfies the
second order LODE in the form:

G" + G+ puG =0 (4.8)

where \ and y are constants.

Balancing the order of u”” and v"”" in Eq.(4.6), the
order of v” and uv’ in Eq.(4.7), then we can obtain
m+3=n+3, n+2=m+n+l= m=n=1,
so Eq.(4.6) and (4.7) can be rewritten as

Q) =a() bao, m A0 (49)
G/
’U(f) = 51(6) + by, b1 #0 (4.10)

a1, ag, by, by are constants to be determined
later.

Substituting (4.9) and (4.10) into (4.4) and (4.5)

and collecting all the terms with the same power
/

of (%) together, equating each coefficient to zero,

yields a set of simultaneous algebraic equations as
follows:

For Eq.(4.4):

!

(6)0 : 2kbiN2p — 2kayp® — cal M

—kai N2 p — 2a1apAp + 4kby p® — 2&%@2 =0

G/

e Mo —2caip — car \? — 6a3\p

(

+2kbi A3 + 16kbi Ay — 4araop
—kai\® — 2a1a9A? — 8kaiAu =0

!/

(%)2 © 14kbi A2 — 6ajap) — 8a3p
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—TkayA\? — 8kaypu — 4a\?
—3cai A+ 16kbiju =0

s

i —12ka A — 2ca — 4aqag

—10a3\ + 24kbi A = 0

G/
(5)4 . —6kay + 12kb; — 642 =0

For Eq.(4.5):

G/
(5)0 © —kby A\ + cbip + 2bragpu =0

G

+2b1ag + 2bja1pu =0

—2kbyp — kb1 A% + b A

!/

(5)2 : cby 4 2bjai A — 3kbi A + 2bjag = 0

G/

(5)3 : —2kby +2bjay =0

Solving the algebraic equations above yields:

alzk:, ag = agp
b1 =k, by = by

k=k, c=k\—2qg (4.11)
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where ag, by, k are arbitrary constant, k # 0.

Substituting (4.11) into (4.9) and (4.10), yields:

w(€) = K(Z) + ao (4.12)
o(© = HE) +bo (413)
where
€= klz+y— (kX — 2a0)]

Substituting the general solutions of (4.8) into
(4.12) and (4.13), we have:

When A2 — 44 > 0
BN kA2 —4u
ur(§) = T 9
. 1 1
(1 sinh 3 — 4p€ + Co cosh 3 — 4ug
1 1
C1 cosh 3 — 4ué 4+ Csy sinh 3 —4ué
+ag
kX kA2 —4p
v) = -+ 5
. 1 1
(1 sinh 3 — 4p€ + Co cosh 3 —4ué
1 1
C] cosh 3 — 4p€ + Cysinh 3 —4pE
+bo
Where
£ =klz+y— (kX—2ap)t],

ag, by, k are arbitrary constant, k # 0.

When A2 — 4, < 0
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2 N ky/4p — N2

uz(§) = 9 9
—C Sln =\ 4p — A2+ Cs cos —\/4p — N3¢
4 cos —\/4p — N2+ Cy sm —\/4p — N2
+ag
kX kydp — A2
w(e) = - 4 BT
—C4 s1n —\/4p — N2+ O cos —\/4p — N2
C cos 5 4p — N26 + Oy sin 5 4y — N2
~+bo
Where
£ =klx +y— (kX —2ap)t],

ag, by, k are arbitrary constant, k # 0.

When A2 — 44 =0

(205 — C1A — CoAE)

uz(§) = 2k(C1 + Cof) aop
B k(2Cy — C1 A — Co )
v3(§) = 200 + Cod) + by
Where
§=klz+y— (kA —2a0)t],

ag, by, k are arbitrary constant, k # 0.
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5 Conclusions

In this paper we have seen that the traveling wave
solutions of the ZK-MEW equation and the (2+1)
dimensional Boiti-Leon-Pempinelli equation are suc-

/
cessfully found by using the (% )-expansion method.
Now we briefly summarize the method in the follow-
ing.

The main points of the method are that assuming
the solution of the ODE reduced by using the trav-
eling wave variable as well as integrating can be ex-

!
pressed by an m-th degree polynomial in (%) where

G = G(&) is the general solutions of a second or-
der LODE. The positive integer m is determined by
the homogeneous balance between the highest order
derivatives and nonlinear terms appearing in the re-
duced ODE, and the coefficients of the polynomial
can be obtained by solving a set of simultaneous al-
gebraic equations resulted from the process of using
the method.

Compared to the methods used before, one can
see that this method is direct, concise and effective.
As we can use the MATHEMATICA or MAPLE to
find out a useful solution of the algebraic equations
resulted, so we can also avoids tedious calculations.
This method can also be used to many other nonlinear
equations.

6 Acknowledgements

I would like to thank the anonymous referees for their
useful and valuable suggestions.

References:

[1] Damelys Zabala, Aura L. Lopez De Ramos, Ef-
fect of the Finite Difference Solution Scheme
in a Free Boundary Convective Mass Transfer
Model, WSEAS Transactions on Mathematics,
Vol. 6, No. 6, 2007, pp. 693-701

Raimonds Vilums, Andris Buikis, Conservative
Averaging and Finite Difference Methods for
Transient Heat Conduction in 3D Fuse, WSEAS
Transactions on Heat and Mass Transfer, Vol 3,
No. 1, 2008

Mastorakis N E., An Extended Crank-Nicholson
Method and its Applications in the Solution
of Partial Differential Equations: 1-D and 3-D
Conduction Equations, WSEAS Transactions on
Mathematics, Vol. 6, No. 1, 2007, pp 215-225

ISSN: 1109-2769

475

Bin Zheng

[4] Nikos E. Mastorakis, Numerical Solution of
Non-Linear Ordinary Differential Equations via
Collocation Method (Finite Elements) and Ge-
netic Algorithm, WSEAS Transactions on Infor-
mation Science and Applications, Vol. 2, No. 5,
2005, pp. 467-473

Z. Huiqun, Commun. Nonlinear Sci. Numer.
Simul. 12 (5) (2007) 627-635.

Wazwa Abdul-Majid. New solitary wave and pe-
riodic wave solutions to the (2+1)-dimensional
Nizhnik-Nivikov-veselov system. Appl. Math.
Comput. 187 (2007) 1584-1591.

[7] Senthil kumar C, Radha R, lakshmanan M. Tri-
linearization and localized coherent structures
and periodic solutions for the (2+1) dimensional
K-dv and NNV equations. Chaos, Solitons and
Fractals. 39 (2009) 942-955.

M. Wang, Solitary wave solutions for variant
Boussinesq equations, Phys. Lett. A 199 (1995)
169-172.

E.M.E. Zayed, H.A. Zedan, K.A. Gepreel, On
the solitary wave solutions for nonlinear Hirota-
Satsuma coupled KdV equations, Chaos, Soli-
tons and Fractals 22 (2004) 285-303.

[10] L. Yang, J. Liu, K. Yang, Exact solutions of
nonlinear PDE nonlinear transformations and re-
duction of nonlinear PDE to a quadrature, Phys.
Lett. A 278 (2001) 267-270.

[11] EM.E. Zayed, H.A. Zedan, K.A. Gepreel,
Group analysis and modified tanh-function to
find the invariant solutions and soliton solution
for nonlinear Euler equations, Int. J. Nonlinear
Sci. Numer. Simul. 5 (2004) 221-234.

[12] M. Inc, D.J. Evans, On traveling wave solutions
of some nonlinear evolution equations, Int. J.
Comput. Math. 81 (2004) 191-202.

[13] M.A. Abdou, The extended tanh-method and its
applications for solving nonlinear physical mod-
els, Appl. Math. Comput. 190 (2007) 988-996
[14] E.G. Fan, Extended tanh-function method and its
applications to nonlinear equations, Phys. Lett.
A 277 (2000) 212-218.

[15] W. Malfliet, Solitary wave solutions of nonlin-
ear wave equations, Am. J. Phys. 60 (1992) 650-
654.

Issue 6, Volume 9, June 2010



[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

WSEAS TRANSACTIONS on MATHEMATICS

J.L. Hu, A new method of exact traveling wave
solution for coupled nonlinear differential equa-
tions, Phys. Lett. A 322 (2004) 211-216.

M.J. Ablowitz, P.A. Clarkson, Solitons, Non-
linear Evolution Equations and Inverse Scat-
tering Transform, Cambridge University Press,
Cambridge, 1991.

M.R. Miura, Backlund Transformation,
Springer-Verlag, Berlin, 1978.

C. Rogers, W.F. Shadwick, Backlund Transfor-
mations, Academic Press, New York, 1982.

R. Hirota, Exact envelope soliton solutions of
a nonlinear wave equation, J. Math. Phys. 14
(1973) 805-810.

R. Hirota, J. Satsuma, Soliton solution of a cou-
pled KdV equation, Phys. Lett. A 85 (1981) 407-
408.

Z.Y. Yan, H.Q. Zhang, New explicit solitary
wave solutions and periodic wave solutions for
WhithamCBroerCKaup equation in shallow wa-
ter, Phys. Lett. A 285 (2001) 355-362.

A.V. Porubov, Periodical solution to the nonlin-
ear dissipative equation for surface waves in a
convecting liquid layer, Phys. Lett. A 221 (1996)
391-394.

K.W. Chow, A class of exact periodic solutions
of nonlinear envelope equation, J. Math. Phys.
36 (1995) 4125-4137.

E.G. Fan, Extended tanh-function method and its

applications to nonlinear equations, Phys. Lett.
A 277 (2000) 212-218.

Engui Fan, Multiple traveling wave solutions
of nonlinear evolution equations using a unifiex
algebraic method, J. Phys. A, Math. Gen. 35
(2002) 6853-6872.

Z.Y. Yan, H.Q. Zhang, New explicit and exact
traveling wave solutions for a system of variant
Boussinesq equations in mathematical physics,
Phys. Lett. A 252 (1999) 291-296.

S.K. Liu, Z.T. Fu, S.D. Liu, Q. Zhao, Jacobi el-
liptic function expansion method and periodic
wave solutions of nonlinear wave equations,
Phys. Lett. A 289 (2001) 69-74.

Z. Yan, Abundant families of Jacobi ellip-
tic functions of the (2 + 1)-dimensional inte-
grable DaveyCStawartson-type equation via a

ISSN: 1109-2769

476

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Bin Zheng

new method, Chaos, Solitons and Fractals 18
(2003) 299-309.

C. Bai, H. Zhao, Complex hyperbolic-function
method and its applications to nonlinear equa-
tions, Phys. Lett. A 355 (2006) 22-30.

E.M.E. Zayed, A.M. Abourabia, K.A. Gepreel,
M.M. Horbaty, On the rational solitary wave so-
lutions for the nonlinear HirotaCSatsuma cou-
pled KdV system, Appl. Anal. 85 (2006) 751-
768.

K.W. Chow, A class of exact periodic solutions
of nonlinear envelope equation, J. Math. Phys.
36 (1995) 4125-4137.

M.L. Wang, Y.B. Zhou, The periodic wave equa-
tions for the KleinCGordonCSchordinger equa-
tions, Phys. Lett. A 318 (2003) 84-92.

M.L. Wang, X.Z. Li, Extended F-expansion and
periodic wave solutions for the generalized Za-
kharov equations, Phys. Lett. A 343 (2005) 48-
54.

M.L. Wang, X.Z. Li, Applications of F-
expansion to periodic wave solutions for a new
Hamiltonian amplitude equation, Chaos, Soli-
tons and Fractals 24 (2005) 1257-1268.

X. Feng, Exploratory approach to explicit so-
lution of nonlinear evolutions equations, Int. J.
Theo. Phys. 39 (2000) 207-222.

J.H. He, X.H. Wu, Exp-function method for non-
linear wave equations, Chaos, Solitons and Frac-
tals 30 (2006) 700-708.

Mingliang Wang, Xiangzheng Li, Jinliang
/

Zhang, The (% )-expansion method and travel-

ling wave solutions of nonlinear evolution equa-

tions in mathematical physics. Physics Letters
A, 372 (2008) 417-423.

Mingliang Wang, Jinliang Zhang, Xiangzheng
!

Li, Application of the (% )-expansion to trav-

elling wave solutions of the Broer-Kaup and the

approximate long water wave equations. Appl.
Math. Comput. , 206 (2008) 321-326.

Ismail Aslan, Exact and explicit solutions to
some nonlinear evolution equations by utilizing

!
the ( %)—expansion method. Appl. Math. Com-
put. In press, (2009).

Issue 6, Volume 9, June 2010



WSEAS TRANSACTIONS on MATHEMATICS

[41] Xun Liu, Lixin Tian, Yuhai Wu, Application of

[42]

[43]

!
(% )-expansion method to two nonlinear evolu-
tion equations. Appl. Math. Comput. , in press,

(2009).

Ismail Aslan, Turgut Ozis, Analytic study on
two nonlinear evolution equations by using the

/
(% )-expansion method. Appl. Math. Comput.
209 (2009) 425-429.

Inc M, New exact solutions for the ZK-MEW
equation by using symbolic computation. Appl.
Math. Comput. 189 (2007) 508.

ISSN: 1109-2769

477

Bin Zheng

Issue 6, Volume 9, June 2010





