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ABSTRACT

This paper presents a novel complex structure based on the accurate sine-Gordon

expansion method to the B-type KP (BKP)- Boussinesq equation with binary power

order nonlinearity. we have find new solutions different from the other articles in

the literature. In addition, we support all the enumeration out and the graphices

plot in this paragraph by software computation programs.
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1 Introduction

Nonlinear partial differential equation (NPDEs) arise in different areas of nonlin-

ear science such as plasma physics, quantum mechanics , hydro-dynamics molecular

biology, nonlinear optics, stratum water wave etc. Nonlinear evolution equation

(NLEEs) arise in discontiguous areas of nonlinear science such as plasma physic,

quantum mechanics, hydro-dynamics molecular biology, optics fibers, biological sci-

ence, chemistry etc. The visitation of appropriate solution of (NPDEs) will help-
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ing to be better understanding the complex phenomena. In This paper, Itera-

tion of trial equation method (Anjun and zhou 2018),the extended tanh method

( Abdullahi 2017),the (MSEMs) and (ESEM), (Shoukry and Al-Amr 2017), The

tanh function method(Raslanand and Evans 2005 ),The modified extended tanh

method( Muhannad and Ali et al.2017),the complex method (Qi et al. 2014),Gen-

eralized hyperbolic-function method (Gao and Tian 2001),the homogeneous balance

method (Mohammed 2007),the improve F-expansion method with Riccati equation

(Akbar and Ali 2017; Zhao 2013), the improved Bernoulli sub (EFM)( Baskonus

and Bulut 2015),the modified exp (−Ω(ξ)) -(EFMs)(Ozpinar 2015; Askin 2016), the

extended trial equation method (Mirzazadeh et al.2017),the differential transfer

method (Alquran 2012),The (G
′

G
) expansion method( Zhangand et al.2008; Kofane

and Jiotsa 2014),The extended trial equation method and(GK)method (Demiray

and Bulut 2015), any more method (Wang et al.2014; Moslem.2007; Naher and

Abdullah 2012; Kudryashov 2019; Qingling 2011; Akbari 2014; Kumar et al.2012;

Whitham 1974; Raslan 1991;).

BKP equation system is an illustration of a channel of nonlinear equation possess

of a particular form[10] and it was introduced by (BKPEs) .

The (3+1)-Dimensional B-type (KPPEs) is given by

uty − uxxxy − 3(uxuy)x + 3uxz + utt = 0, (1)

where u is a differentiable of function variable x, y, z and t . The period utt added

to The generalised (BKPEs).

The (3+1)-Dimensional B-type (KPBEs) delineate nonlinear dynamic of mag-

nets[10], Deng et al.[10] derived various solution of Eq.(1).Tantawy et al. investigate

Eq.(1).Wazwaz et al.[2]used Multiple soliton solution to Eq.(1).

2 The SGEM

In present part ourself retract the common fact of SGEM. Considered The

(SGEs) (Y an 1996; Zhang 1999; )

uxx − utt = m2sin(u), (2)
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where u = u(x, t) and m is a const. the wave variable ξ = µ(x − ct) transforms

the above PDE into the following ODE

U
′′

=
m2

µ2(1− c2)
sin(U), (3)

where Uξ = u(x, t) and ξ , c stand for the dimension and velocity of the traveling

backwash. Equation (2) can be reduced into first order ODE(
(
1

2
U)
′
)2

=
m2

µ2(1− c2)
sin2(

1

2
U) +K, (4)

where K is the integrat const. By position K = 0, 1
2
U(ξ) = w(ξ)

also a2 = m2

µ2(1−c2) , Equation(3) is equivalent to

w
′
=
dw

dξ
= sin(w) (5)

with w = w(ξ) and a = 1 .Now , solving Equation (4) by separation of variable

and doing some simplification, one can verify the two interesting relations:

sin(w) = sin[w(ξ)] =
2peξ

p2e2ξ + 1
↓ p=1 = sech(ξ), (6)

cos(w) = cos[w(ξ)] =
2peξ

p2e2ξ + 1
↓ p=1 = tanh(ξ), (7)

where p 6= 0 is the integration const.

By the assumption that extrication to a multinomial nonlinear wave equation of the

forms pN(u, ut, .....,
∂ju

∂ix∂j−1t
) = 0 , can be articulated as

U(ξ) =
n∑
i=1

tanhi−1(ξ)(Bisech(ξ) + Aitanh(ξ)) + A0, (8)

we connect the obtained result in (5− 6) to rewrite Equation (7) as

U(w) =
n∑
i=1

cosi−1(w)(Bisin(w) + Aicos(w)) + A0, (9)

which simply is a polynomial of degree n, i.e.,

U(w) = Pn(sin(w), cos(w)). (10)
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Since we restrict our meditation to traveling backwash, we use the modification

u(x, y) = u(ξ) , where the backwash alterable ξ = µ(x − ct) , transform the non-

linear PDE to an Equal ODE. The parameters n is a positively integers that will

be apprize by using a equilibrium process,where by compare the higher derivative

opposed its spcimen with in the nonlinear term. with n apprize, we replacement the

ansatz given Eq.(9) into the reduced ODE to receive a polynomial rationalization

of sini(w)cosi(w) : i, j = 0, 1, 2, ...... Collecting all duration with same strength and

set to naught theirs co-efficient to get a channel of algebraically equation between

the tramontane Ai, Bi, µ, andc. The problem is now completed reduce to an alge-

braically one. Having apprize Ai, Bi, µ, andc. by algebraically Enumeration or by

using computerized emblematic Enumeration, the solution introduced in (6,7) and

in (9) Follow quick.

3 Application

In present part we use the mathematical approaches in obtain different soliton so-

lution to the B-type KP (BKPEs).

Consider the following backwash transformation:

u(x, y, t, z) = U(ξ), ξ = kx+ wy + rz − ct. (11)

Eq.(1) has to be repleced in Eq.(11), the following nonlinear diff. equations is

obtained :

(3rk + c2 − cw)U
′′ − 3wk2(UU

′
)
′ − wk3U (4) = 0, (12)

Integrate Eq.(12) second w.t. to . ξ and situation the const. of integrate to naught,

yield

(3rk + c2 − cw)U − 3wk2

2
U2 − wk3U ′′ = 0, (13)

Multiply with 2 on both side Eq.(13)

2(3rk + c2 − cw)U − 3wk2U2 − 2wk3U
′′

= 0, (14)

Balanc on the term U2 and U
′′

in Eq.(14) by using homogeneous balance principle,

yield n = 2 , we get the following:
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U(w) = B1sin(w) + A1cos(w) +B2cos(w)sin(w) + A2cos
2(w) + A0, (15)

differentiating Eq.(15) twice, yields

U
′′
(w) = B1cos

2(w)sin(w)−B1sin
3(w)− 2A1sin

2(w)cos(w)+

B2cos
3sin(w)− 5B2sin

3(w)cos(w)− 4A2cos
2(w)sin2(w) + 2A2sin

4(w),

(16)

Substitute Eq.(15) and Eq.(16) into Eq.(14),produce an equation that aggregate

few trigonometric function, sini(w)cosi(w). we quotation a set of algebraic equa-

tion by equate the unity of all the co-efficient of trigonometric and that the common

strength naught. To search umpteenth recent solution to Eq.(1), together we sim-

plify the extracted cluster of the equation assistance of computation programs and

dredge in every content the establish value of the co-efficient into Eq.(8) by consid-

eration n = 2.

Case -1

A0 = 2k; A1 = 0; A2 = −2k; B1 = 0; B2 = 2ik; r = −c2(c+k3)w
3k

;

inserting these value into Eq.(8), yields

u1(x, y) = 2k − 2iksech[ct− kx− wy − (−c2(c+ k3)w)z

3k
]

Tanh[ct− kx− wy − (−c2(c+ k3)w)z

3k
]− 2kTanh[ct− kx− wy − (−c2(c+ k3)w)z

3k
]2,

(17)

Case-2

A0 = 4k
3

; A1 = 0; A2 = −2k; B1 = 0; B2 = 2ik; r = −−c2−cw+k3w
3k

;

inserting these value into Eq.(8), yields
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u2(x, y) =
4k

3
+ 2iksech[ct− kx− wy +

(c2 − cw + k3w)z

3k
]

Tanh[ct− kx− wy +
(c2 − cw + k3w)z

3k
]− 2kTanh[ct− kx− wy +

(c2 − cw + k3w)z

3k
]2,

(18)

Case-3

A0 = 4k
3

; A1 = 0; A2 = −4k; B1 = 0; B2 = 0; c = 1
2
(w −

√
−12kr − 16k3w + w2);

inserting these value into Eq.(8), yields

u3(x, y) =
4k

3
− 4kTanh[

1

2
t(w −

√
−12kr − 16k3w + w2)− kx− wy − rz]2,

(19)

Case-4

A0 = −4c
1
3

3
; A1 = 0; A2 = 2c

1
3 ; B1 = 0; B2 = −2c

1
3 ;

k = −c 1
3 ;w = c

2
− 3r

2c
2
3

inserting these value into Eq.(8), yields

u4(x, y) =
−4c

1
3

3
+ 2ic

1
3 sech[ct− c

1
3x− (

c

2
− 3r

2c
2
3

)y − rz]

Tanh[ct− c
1
3x− (

c

2
− 3r

2c
2
3

)y − rz] + 2c
1
3Tanh[ct− c

1
3x− (

c

2
− 3r

2c
2
3

)y − rz]2,

(20)
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4 Conclusions

In this paper, we proudly employed the strong SGEM in calibrate the solution man-

ufacture of the (3+1)-Dimensional B-type (KPBEs) we found few new (CSSs) to

the governing equations such as ,accelerate, reasonable, and the complex acceler-

ate,wave solutions are procured.in this document the solution effort is thoughtful

so that the appropriate value for the parameter is selected and displayed for better

vision., and the 3D and 2D-dimensional script and contour simulation of this solu-

tion have been prepared.the alternatively points of view for solution (i.e.,Eq. 17, 18,

19, and 20).Graphs can be senn in 3D and 2D shapes.1,3,5,7 and Figures 6,9,10,11,

systematically, the contour of model over which nonsense expands superseded on the

X-axis for complex solutions. since the figures we have shown in this paper 2,4,5,8.

aside as speculative and real parts of the solution.regard in this paper for receive

new solution for Eq.(1). here we can say that there is a strong means to achiev such

a solution Eq.(1).
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Regi ón de Murcia grant number 20783/PI/18.

References

[1] A. Biswasa,E.Yaard, Q.Zhoue, P.Seithuti, M.M Belic,: Optical soliton solutions

to Fokas-lenells equation using some different methods. Optik International Jour-

nal for Light and Electron Optics 173,21 31, (2018).

[2] A.M. Wazwaz,: New (3+1)-dimensional nonlinear evolution equations with

mKdV equation constituting its main part: Multiple soliton solutions. Chaos,

Solitons Fractals 76 , 93 97, (2015).

13



[3] A. Abdullahi,:Symbolic computation on exact solutions of a coupled

KadomtsevPetviashvili equation: Lie symmetry analysis and extended tanh

method.Computers and Mathematics with Applications 2017.

[4] A.M.Wazwaz,:New travelling wave solutions to the Boussinesq and the Klein

Gordon equations. Communications in Nonlinear Science and Numerical Simu-

lation 13 (2008) 889901.

[5] A.M.Wazwaz,:The tanh method and the sine cosine method for solving the KP-

MEW equation. International Journal of Computer Mathematics,2007.

[6] A.J.Morrison,E.J. Parkes,V.O.Vakhnenko,:A B ä acklund transformation and
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