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Abstract

In this article, the new approach of generalized exp (—¢ (£))expansion method has been successfully implemented
to seek traveling wave solutions of the Korteweg-de vries equation and the modified Zakharov-Kuznetsov equation.
The result reveals that the method together with the new ordinary differential equation is a very influential and
effective tool for solving nonlinear partial differential equations in mathematical physics and engineering. The
obtained solutions have been articulated by the hyperbolic functions, trigonometric functions and rational functions
with arbitrary constants.
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1. Introduction
In recent years, the nonlinear partial deferential equations (NPDEs) are widely used to describe many important

phenomena and dynamic processes in physics, mechanics, chemistry and biology, etc. With the development of
soliton theory, many powerful methods have been presented, such as the Jacobi elliptic function expansion method
(M.Inc & M. Ergut, 2005), The (g) expansion method (M. Wang, X. Li & j. Zhang, 2008; M. Bashir & A. Moussa
2014; L.X.Li, E.q.Li & M. Wang 2010),the sine.cosine method (E. Yusufoglu & A. Bekir, 2006), the tanh-coth
method (M. Bashir & A. Moussa 2014), the F-expansion method (M. Bashir & L. Alhakim 2013), the Exp-function
method (He. J. H & Wu. x. H 2006), the exp (—¢ (£)) expansion method and others (M. A. Akbar & N. H. Alj,
2014; K. Khan & M. A. Akbar, 2013; N. Rahman, M. N. Alam, H. Roshid, S. Akter & M. Ali Akbar, 2014; M.].
Ablowitz, G. Biondini & S. Lillo, 1997; M. Mirzazadeh, S. Khaleghizadeh, 2013; S.T. Mohyud- Din & M.A. Noor,
2008). the exp (—¢ (£)) expansion method is powerful to solve nonlinear partial deferential equations (NPDEs) and
can help to get many new exact solutions which we have never seen before. The present work is motivated by the
desire to generate many new and more general exact traveling wave solutions. For this purpose, we propose new
approach of exp (—¢ (£))-expansion method for investigating NLEEs. To depict the novelty and advantages of the
methods, we apply these to the KdV equation and modified ZK Equation.

2. Description of New Approach of Generalized exp (—¢ (¢£)) Expansion Method

Suppose that we have a nonlinear PDE in the following form :
F(u’ uh ux’ Mtts MXI, uxx, uxxts““) = 0 (21)

where u = u(x, ) is an unknown function F is a polynomial in # = u(x, t) and its partial derivatives, in which the
highest order derivatives and nonlinear terms are involved.The main steps of this method are as follows

Step 1: Use the traveling wave transformation :

u(x,t) = u(é), E=kix + kot 2.2)

where ki, k, are a constants to be determined latter, permits us reducing (2.1) to an ODE for u = u (£) in the form
P (u. kyii, kyti, ko ....) = 0 (2.3)

where P is a polynomial of u = u(¢) and its total derivatives.

106



www.ccsenet.org/jmr Journal of Mathematics Research Vol. 7, No. 3; 2015

Stepe 2: Balancing the highest derivative term with the nonlinear terms in (2.3),we find the value of the positive
integer (m).

Step 3 : Suppose that the solution of (2.3) can be expressed as follows:
N A (&) + A )
u@ =) a [ex (——
=0 |93 @A

where, ; (i = 0, 1, ..m) are constants to be determined, such that «; # 0 and ¢ (£) satisfies the following differential
equation:

i

2.4)

2
ey = A0 @ T A (exp (_w) +#exp(w) N 1) 2.5)

(A1A4 — ArA3) Az (&) + Ay Azp (&) + Aq

where (A1A4 — A2A3) # 0 Eq. (2.5) gives the following solutions:
Family 1:when
(A1Ag = AyA3) # 0,1 # 0, (2 = 4u1) > 0,4, = 0

-\ (2-4) tanh[ 7W (§+c)]—l
A4 In o
1 (&) = - (2.6)
- \/(42—4;4) tanh[ w (E+c)]—/l
A1 - A3 In 2%

Family 2 :when
(A1As — ArA3) # 0,1 # 0, (2 = 4u1) < 0,4, = 0

Vi#-22) tan[@@w)]—ﬂ

A4 In 2%

$2(6) = — (2.7)
\/mtan[ 7(45% ) (§+c)]—/l

2u

A1 —A3 In

Family 3: when
(A1As = AyA3) # 0, # 0,4 # 0,(17 - 4u) = 0,4, = 0

Agln (_ 2(/l(§+c)+2))

LEro)
$3 (&) = G (2.8)
S+0)+2)
Ay = AzIn(- TEro )
Family 4:when
(A1Aq = AgAz) # 0,10 # 0,4 # 0, (2 = 4) > 0,43 = 0
ey ) )
A, Ay —tanh( (2% - 4:“)T) e\ (A2 = 4u) — de\™
¢4 (&) ==2[—=|+[-=|In 2.9)
Ay Ay 2u
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Family5:when

(A1Ag = AxAz) # 0,00 # 0,4 # 0, (2 = 4u) < 0,43 = 0

2A A
ay ag | (VETEED) Al ) - ) - ad®)
#s (&) =22 +[=2|In (2.10)
A A 2u
Family 6: when
(A1As = ArA3) # 0.0 # 0,1 % 0,(42 — 4u) = 0,43 = 0
Ay Ay 2(0(E+0)+2)
S e O i D e e e 2.11
fe(© (A.) (Al)n( EE+o @1
Family 7:when
(A1As = AyA3) # 0,1 = 0,4 % 0,(2% - 4u) > 0
Az + AgIn (oo
$7 (&) = - (5w e ) 2.12)
Ar+AsIn (exp(/l(§+c))—1 )
Family 8: when
(A1As = AA3) # 0,1 =0,1=0,(1 - 4u) =0
A2 —A411’1(§+C)
__ 2.13
O = o (2.13)
Family 9: when
(A1As = AsA3) # 0,1 # 0,4 # 0,(2* —4u) = 0,4; £ 0(i = 1,2,3,4)
A = Asn (- 5575)
$9 (&) = ~ o (2.14)
Ar—Asln (‘ /1(646)—2)
Family 10: when
(A1Ag —ArA3) 20,0 <0,1=0
xp(—2 ﬁ(§+c))+1
A2—A4ln(— exp( )
V=mexp(=2 v—uE+c))-1
10 (&) = — Eop( 2 ) (2.15)

B _exp(=2 Vo) +1
A - A; ln( Vo exp(—2 y=p(+o)-1 )

Stepe 4 : Substituting (2.4) into (2.3) and using (2.5), and then setting all the cofficients of (exp (—%))i of

the resulting systems to zero, yields a system of algebraic equations for ky, k», A, and ; (i = 0, 1,2, ...m).

Step 5 : Suppose that the value of the constants ki, k, A, 4 and a; (i = 0,1,2,...m) can be found by solving the
algebraic equations which are obtained in step 4. Since the general solutions of (5) have been well known for us,
substituting ki, k», 4, 1, @; and the general solutions of (2.5) into (2.4), we have the exact solutions of the nonlinear
PDEs (2.1).
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3. Korteweg - De Vries Equation

In this section, we will apply the The Generalized of exp (—¢ (£)) expansion method to find the exact solutions of
the Kdv equation. Let us consider Kdv equation :

U+ O0utty, + Uy =0 3.1
‘We may choose the following traveling wave transformation
u(x,t) =u(€); &=kx+kot 3.2)
where ki, k, are costants to be determined later. Eq. (3.3) becomes
kot + Skyuttg + K ugee = 0 (3.3)

By balancing the height order derivative term (Mf.ff) with the nonlinear term (LtI,tg) in (3.3), gives (m = 2). There-
fore, the generalized of exp (—¢ (£)) expansion method allows us to use the solution in the following form:

A1¢(§)+A2)+azexp( M)Z (3.4)

M(§)=“0+“16Xp(_A3¢(§:)+A4 T Asp (&) + Ay

Substituting (3.4)and(2.5) into(3.3), the left-hand side is converted into polynomials in

(exp (—%))],( j=0,1,2,....). We collect each coefficient of these resulted polynomials to zero, yields a set of

simultaneous algebraic equations (for simplicity,which are not presented) for ag, a1, , @2, k1, k2, A, u and 6. Solving
these algebraic equations with the help of algebraic software Maple, we obtain

1242 122
= ——2L =2 (3.5)
5 s

ki ky = —ky (Kf A% + o + 8pki ), =

@y = @, =~

ki

Substituting (3.5) into(3.4), we have :

2 2
2k; (mp( A1¢(§)+A2)+exp( A1¢<§>+A2)] 36

ui)=ao-—= WIGEYY T © 1 A

where

E=kix—k (kf/lz + gl + 8#k%>t

Consequently,the exact solution of the Kdv equation (3.1) with the help of Eq. (2.6) to Eq. (2.15) are obtained in

the following form:

Case (3-1): when

(A1Ag = AgAz) # 0,10 # 0,(27 = 4u) > 0,A; = 0
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Case (3-2) : when

uy (&)

Ay In)

Ay

Wh( (2-4) ]74

5 (é+c)

2u

Ap-43

] W{M (fm]_A

In| o

Adexp|—

Agn

2u

Az

Ap=A3ln

1262
Qg — ———

AgIn

Ay

+A4

] \/@mh(ww]ﬂ

2u

) mh{ \(GED) (gﬂ.)]%

2u

Ap-A3ln

] Wl[ V) (M]ﬂ

2u

+exp|—

Agln

2u

Az

Ap-AzIn

kix — ko (K342 + o + 8ukd ) 1

+Ay

) \/mmh[ (G (M]ﬁ

2u

(A1Ag = AgAz) # 0,1 # 0,(27 = 4u) < 0,A; = 0
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uz (&)

Case (3-3) : when

Case (3-4): when

Agqln

i

(4u-22

(§+r)]—d

A

2u

A1-AzIn

W[M(m]l

2u

Adexp|—

Ay In|

Asz

2u

m{ Vs) (M]_i

+A4

Ap-A3ln

Il
R
S
|

Ay In|

2u

Ay

2u

Aj-A3ln

: m[ MMJ%

2u

+exp|—

W[Mm]l

A4l

Az

2u

\/W[ V(CED)] (M]ﬂ

+Ay

Ap=As In|

= kx-k (k%/lz + @pd + 8/,tkf)t

2u

(AiAs = AsA3) % 0, # 0,4 % 0, (2 —4u) = 0,A, = 0

2(A(E+0)+2)
Ay ln(f By e )
A [ %

Ap-Az1n(-
1743 "( 2o

Adexp|—
As

usz (&)

Il
N
S
|

+exp| -

Aq (- 2Uge0D)
% Ay

A
[A]Agm(wgaw

A|-AzIn|-
1743 ( A2(é+c)

2
200

A= (£+c)

kix — ki (124483 + o) ¢

P
I

Az
[AI_A3 [ T

2(A(E+0)+2)
Ay ]n(— e )
% A,

2(éte)

(A1A4_A2A3)¢O’ﬂ¢0,/l¢0,(/12—4ﬂ)>0,143 =0
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us (£)

3

Case (3-5): when

us (£)

Case (3-6): when

Case (3-7): when

Case (3-8): when

Il
)
S

|

- VT 52 e 74y -ad )

Aexp (ﬁ—j) —In

2u

,tanh( \1(127411)@) e(%)(ﬂz,é‘#)fie(%)

+ exp (ﬁ—j) —1In

kix — ki (ki A2 + o + 8yuki ) ¢

(A1As = ArA3) # 0. # 0.1 % 0, (22

2u

—4p1) < 0,43 =0

wn V) 452 ) Vel 7 ) -2l )

Aexp (ﬁ—j) —In

Ay

2u

tan( \/m(f%‘)) e(%z)@y—/lz)—/le(%)

+exp (A—4) —1In

kix — ki (KE% + @6 + 8k ) ¢

(A1As = AyA3) # 0, # 0,4 # 0,(2% - 4u) = 0,43 = 0

2u

1262 BE+o) B (E+0)
ug(§) = ap-— - +
5 2(AE+0)+2) 20(¢+0)+2)
£ = Jax—k (a8 + 12uk})
(A1As = A2A3) # 0,1 = 0,4 % 0,(2* = 4) > 0

( Ag+Ay ln( pr(x(gﬂ)) I ))+A2

dexp| - Arsas «<s+r)) i)
( 42+A4'"( exp(/i(€+( = ]))+A4

12/{% Ar+as ‘“(expwem) 1)

u; (§) = |ag———
0
( Az+A4 ‘"E e 1<5+L)) T ;)
Ap+A3n
Tex Cxp(/i(éﬂ‘)) T
P [ Ax s e 1))
Ar+as m(u«p(/l(fﬂ)) 1)
& = kix—k (k2/12 + @b + 8,uk2)
(A1Ay = ArA3) # 0.0 = 0,1 = 0,(2> - 4p) = 0
: 2
© 1242 [ A (- TiTeg) + A
us = a— exp|— ATA‘I o)
0 As (- T=iTerg) + As

112

kix — kyaod + 12uk3t
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Case (3-9): when

(A1As = AyA3) # 0. # 0,1 # 0, (22

ug (£)
¢
Case (3-10): when
upp () =
f =

Figure (3.1)
3D plot of u;(¢)
&=x-25¢t

I
IS
S

|

—4u) = 0,A; £ 0(i = 1,

2é+e)
Ax-aginl- s )
A T 2E ) [T
1 _ 1743 "(‘ /l(§+c)72)
eXp o 2G0
Ax-aginf- gy )
Az T |- 2€0 +A4
1743 "(’ A(e‘m—Z)
2A+o) 2
M Asnl- i) A
N "aa n- 25 ) z
+ _ 1743~ @02
exXp A 2E0
_ra "(‘ A(f+c>—2) A
AL-A ln(f 2(¢+c) ) 4
1743 AE+0-2

I;Ix — k(00 + 1201k} ) 1

(AjAy —A2A3) #0,u<0,1=0

1242

ay— ——

knx — ky (kj 42

exp(=2 V=H(E+0))+1
Vot exp(=2 yHE+) -1
—exp(2yREF))+1

VHexp(=2 y=H(E+0)-1

2,3,4)

( )
(= )
( exp( 2 \H(E+0))+1 )
S )

2

Adexp|— ]
A A - ARG+ )1
3 _A o exp(—2 YHE+O)) +] Ay
174310 Vorexp(—2 yaE+o) -1
exp(=2 y=u(é+0))+1
A A2h ln(7 I“EP( 2y +0)~ 1)
n- exp(-2 y=a(E+0))+1
A3 ‘"( Ve exp(—2 V) 1)
+eXp - Al _exp(2yTEER)+]
Adl— 2774 "( V= exp(=2 y=p(E+c))-1 )
3 A exp(—2 yE+0)+ 1
1= n( Vrexp(=2 yh(E+e) )~ 1)

+ apd + 8,uk%) t

Figure (3.2)
3D plot of u (&)
E=x—-11¢
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Figure (3.3)
3D plot of u3(¢)
E=x—12t

Figure (3.5)
3D plot of us5(¢)
& =V6(x — 661)

Figure (3.7)
3D plot of uy(¢)
E=x—t

Figure (3.4)
3D plot of us(&)
& =x-125¢

Figure (3.6)
3D plot of ug(¢)
E=x—12t

Figure (3.8)
3D plot of ug(¢)
E=x-12¢t
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Figure (3.9) Figure (3.10)
3D plot of ug(¢) 3D plot of u;o(¢)
E=x—12t E=x+8¢

4. Modified Zakharov-Kuznetsov Equation

In this section, we will apply the The Generalized of exp (—¢ (£)) expansion method to find the exact solutions of
the modified ZK equation, Let us consider modified ZK equation :

Vi + VPV F Vopr + Viy =0 “.1)

We may choose the following traveling wave transformation

v(x,) =v(€); E=kix+ky+kat “4.2)

where k1, k, and k3 are costants to be determined later.

Eq. (4.1) becomes
k3V§ + k16v2v§ + (k? + k]k%) Vegg = 0 (43)

By balancing the height order derivative term (Vggg) with the nonlinear term (vzvf) in (4.3), gives (m = 1). There-
fore, the generalized of exp (—¢ (£)) expansion method allows us to use the solution in the following form:

4.4)

A (&) + Az)
Az (&) + Ay

v(€) = ap + ajexp (—

Substituting (4.4)and(2.5) into(4.3), the left-hand side is converted into polynomials in

(exp (—giﬁgiﬁj ))j,( j=0,1,2,....). We collect each coefficient of these resulted polynomials to zero, yields a set of

simultaneous algebraic equations (for simplicity,which are not presented) for @y, a1, k1, k2, dand u. Solving these
algebraic equations with the help of algebraic software Maple, we obtain

~31(K + 13) 606 (K2 + k3)
)y = —, a1 = f

66 (k2 + K2)

U= p @.5)

ki

_ _1 2, 12\( 52 _
kika = ko.ks = Sk ( +K3) (1 -4u). 2= 2
Substituting (4.5) into(4.4), we have :
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(K + 1) A9 (© +As
V(f) =-3 ——6(5 (/l + 2CXP (—m)) 4.6)
where |
¢ =hix+hoy + 5k (K +K3) (22 = 4u) .7

Consequently,the exact solution of the modified ZK equation (4.1) with the help of Eq. (2.6) to Eq. (2.15) are
obtained in the followin form:

Case (4-1): when

(A1Ag = AgAz) # 0,10 # 0,(27 = 4p) > 0,A; = 0

Ay In| o

: \/W“[ V) W)]%

A] —A3 In| W

(k2 +12)
-3 ——6(5 /l+2€Xp -

v1 (&)

A4 In| o

Az + Ay

] mh[ {GRD) (M]ﬁ

Ar—As In| =

kyx + kyy + %kl (k7 +13) (2% — 4p) 1 (4.8)

M
I

Case (4-2) : when

(A1Ag = AgAz) # 0,00 # 0,27 = 4p) < 0,A; = 0

m,[ (“g”‘z)m]ﬁl

A4 In| o

A] —A3 In| 2%

2,72
-3 @/&LZexp—

v2(£)

\/W[ \/(“;‘_‘z)gﬂ.)]ﬂ{

2u

Ay In|

+ Ay

\/W( V(CED) (gm],/l

2u

A]-A3 In|

ki x + kyy + %kl (K +43) (22 = 4u) (4.9)

M
Il
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Case (4-3) : when
(A1As = AyA3) # 0, # 0,4 # 0,(27 - 4u) = 0,4, = 0

A ln( 2(4(5+()+2))
Al (£+¢)
(k% + k%) [Al—A3 ln(— Z(j(f(;ff))]
n) = 3 ——65 A+ 2exp| - Ay ln(7 zu(f+<>+2)) (4.10)
A 2(¢+c) A
( ln<—2‘iai;zif>)] o
f = klx + kzy
Case (4-4): when
(A1Ag = AxAz) # 0,00 # 0,4 # 0, (2% = 4u) > 0,43 = 0
(k2 +13)
=-3\/—*x
v (€) ~65
=) ) (o
A, —tanh( (12 —4/1)@) e\ 4 (A2 = 4u) — de\?
A+2exp|[—|—In
A4 2/.1
1
£ = hathy+sh (k7 +43) (4% — 4pa) 1 (4.11)
Case (4-5): when
(A1Ag = AxAz) # 0,00 # 0,4 # 0, (2 = 4u) < 0,43 = 0
(k2 +13)
=-3\/—*x
vs (€) ~65
2A 2
A tan ( N /12)@) e(Tj) (4u — 22) - /le(”T)
A+2exp|[—]-In
A4 2/.1
& = kix+ky (4.12)
Case (4-6): when
(A1Ag = AgAz) # 0,00 # 0,4 # 0, (2 = 4u) = 0,43 = 0
(K +8) 2UE+)+2)
= 3\ a+2exp(-In|- 212 4.13
Yo o (1 20 (- (22 O=2)) @13
f = klx + kzy
Case (4-7): when
(A1Ay = ArA3) # 0. = 0,4 % 0,(A2 = 4u) > 0
At A n( ooty )
(k% + k%) A ( Ar+4s l“(ex:u(fm) 1) 42
vi(€) = 3\\———=|1+2exp|- (4.14)
—-60 Aty In( sords)
Aj L + Ay
ArtAs ln(expu(w» )
1
é‘-‘ = klx + kzy + Ekl (k% + k%) /lzt
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Case (4-8): when

vg (£)

Case (4-9): when

(A1Aq = AyA3) # 0,1 = 0,4 = 0, (2

A (-

—4u) =0

A=Az In(é+c)

-66

—(k% i k%) exp [_

A; (—

k1X+k2y

Ay—Ay ln(§+c)) + A2 ]

Ar—Ay In(é+c)
T ATeg) * As

(A1Ag = AyA3) # 0, # 0,4 % 0,(% = 4u) = 0,4; # 0(i = 1,2,3,4)

Vo (&)

M
Il

Case (4-10): when

vio (&)

2A¢+e)
A AZ_A““( l<£+:;—2) +A
(k2 +12) Tham(eg) ) T4
=3\|———— |1+ 2exp|-— oo
-66 As A2—A4ln( ) A
A—Al 2(E+0) + Ay
1743 "( A<s+c>—2)

kix+kyy

(A1Ay — A2A3) #0,u<0,1=0

(ki+k3)
(—3 =
exp(=2 Va(E+Q))+1
= A . 1"( o exp(—2 VE+a)— 1)
1 Ay ]“(7 exp(= Er(f+c))+; )
V=uexp(-2 y=pu(E+0)-1
XA+ 2exp - R exp(—2 yH(E+0)+1
Ao ““( Vo exp(—2 o E+0) - 1)
3 i ]“( —exp(2 Vo) )
™ Vexp(—2 VoaE+e) -1

kyx + kay + %kl (k3 +K3) (2% = 4u) ¢

Figure (4.1)
3D plot of v(¢)
E=x+\3y=0

Figure (4.2)
3D plot of v, (¢)
E=x+56t,y=0
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Figure (4.3)
3D plot of v3(¢)
£=x+V3y

Figure (4.5)
3D plot of vs(¢)
E=x-2t

Figure (4.7)
3D plot of v7(¢)

E=V3y+26x=0

Figure (4.4)
3D plot of v4(¢)
E=x+2ty=0

Figure (4.6)
3D plot of vg(&)
é=x+ V3y

Figure (4.8)
3D plot of vg(¢)
é=x+ V3y
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Figure (4.9) Figure (4.10)
3D plot of vg(¢) 3D plot of vip(€)
E=x+V3y E=x+16ty=0

5. Conclusion

In this paper, we have proposed the new approach of exp (—¢ (£)) expansion method to construct more general
exact solutions of NLEEs. With the help of Maple, the method provides a straightforward mathematical tool for
obtaining more general exact solutions of NLEEs in mathematical physics. Applying this method to the Kdv
Equation and modified ZK Equation, we have successfully obtained many new and more general exact solutions,
these solutions have rich local structures, It may be important to explain some physical phenomena . This work
shows that, the new approach of exp (—¢ (£)) expansion method is direct, effective and can be used for many other
NLPDEs in mathematical physics.

References

Ablowitz, M. J., Biondini, G., & Lillo, S. D. (1997). On the Well-posedness of the Eckhaus Equation. physics
Letters A., 230, 319-323.

Akbar, M. A., & Norhashidah, H. M. A. (2014). Solitary wave solutions of the fourth order Boussinesq equation
through exp (—¢ (£)) the expansion method, Springer plus, 3:344.

He, J. H., & Wu, X. H. (2006). Exp-function method for nonlinear wave equations. Chaos, Solitons and Fractals,
30, 700-708.

Inc, M., & Ergut, M. (2005). Periodic Wave Solutions for the Generalized Shallow Water wave Equation by the
Improved Jacobi Elliptic Function Method. Appl. Math. E-Notes., 5, 89-98.

Khan, K., & Akbar, M. A. (2013). Application of exp (—¢ (£)) expansion method to find the exact solutions of
modified Benjamin-Bona-Mahony equation. World Applied Sciences Journal, 24(10), 1373-1377.

Li, L. X., Li, E. Q., & Wang, M. (2010). The (g, é) expansion method and its application to travelling wave
solutions of the Zakharov equation. Applied Mathematics B, 25(4), 454-462.

Mirzazadeh, M., & Khaleghizadeh, S. (2013). Modification of truncated expansion method to some complex
nonlinear partial differntial equations. Acta Universitatis Apulensis, 33, 109-116.

Mohammad, A. B., & Alaaedin, A. M. (2014). New Approach of (g) Expansion Method. Applications to KdV
Equation. Journal of Mathematics Research, 6(1), 24-31.

Mohammad, A. B., & Alaaedin, A. M. (2014). The coth,(¢)Expansion Method and its Application to the Davey-
Stewartson Equation. Applied Mathematical Sciences, 8(78), 3851-3868.

Mohammad, A. B., & Lama, A. A. (2013). New F Expansion method and its applications to Modified KdV
equation. Journal of Mathematics Research, 5(4), 38-94.

Mohyud-Din, S. T., & Noor, M. A. (2008). Solving Schrodinger Equations by Modified Variational Iteration
Method. World Appl. Science J., 5(3), 352-357.

120



www.ccsenet.org/jmr Journal of Mathematics Research Vol. 7, No. 3; 2015

Nizhum, R., Alam, M. N., Harun-Or-Roshid, Selina, A., & Akbar, M. A. (2014). Application of exp (—¢ (£)) ex-
pansion method to find the exact solutions of Shorma-Tasso-Olver Equation. African Journal of Mathematics
and Computer Science Research, 7(1), 1-6.

Wang, M., Li, X., & Zhang, J. (2008). The (g) expansion mathod and travelling wave solutions of nonlinear
evolution equations in mathematical physics. Physics Letters A, 372(4), 417-423.

Yusufoglu, E., & Bekir, A. (2006). Solitons and Periodic Solutions of Coupled Nonlinear Evolution Equations by
Using Sine-Cosine Method. Internat J. Comput. Math., 83(12), 915-924.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/3.0/).

121



