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Abstract

The partial differential equation generated by one of the Jaulent-Miodek hierarchy
models is completely integrable. Applying bifurcation method, some new exact
traveling wave solutions of it such as kink wave solutions and unbounded wave
solutions are obtained, which corresponding to the solitary wave solutions of its
traveling wave system.

Keywords: Bifurcation, Solitary wave solution, Unbounded wave solutions.

Introduction

In this paper, we discuss system
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where @ is constant’™. The traveling wave system of (1.1) is derived™.
Wazwaz ™ has obtained by Hirota bilinear method multiple soliton solutions
which were formally derived. In this paper, we research the travel wave solutions
of (1.1) by bifucation method of dynamical systems ©°!.
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(1.2)
where U, =¢, &=kx+ry+z—ct.

The system(1.2) has solitary wave solutions, which have been found in [1,2]
completely. In this paper, we will research a new class of wave solutions of(1.1)
which correspond to solitary wave solutions of(1.2). This paper is organized as
follows. In section 2, all the possible travel wave solutions of the system(1.1) are
given, which correspond to solitary wave solutions of the system(1.2). Finally, the
physical significance of this new traveling wave solutions of(1.1) are given.

Exact traveling wave Solutions of the system (1.1)

Lemma 1
the system (1.2) has valley and peak type solitary wave solutions as follows
(see Fig4(1,2,3,4)):
Q) If (a,b)ell : then

(k,r,c,a) e{(k,r,c,a) | kc+a 20,—W< r<-2(kc+a)}

, (1.2) has a valley type solitary wave solution!®!

@ ()= 2M,m, :
(M, —m,) cosh(yym,M, &) +m, + M,
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2434



where

r—36.,/A,k? r+364/A,k?
2k 2k
324(r* — 4kc - 4a)
= k4 .
) If (a,b) e Il , then (k,r,c,a) e{(k,r,c,a) | kc+a <0,r <0} 5k

Ay

H
{(k,r.C,a)Ikc+azo,r<_@}
3

, (1.2) has a valley type

solitary wave solutiont™

28,
®, (5) =0g~ = ~
JbZ + 44, cosh(,/&,&)—b,
2.2)
where & = (M, — ¢, )(M, - @), 61 =(2py—M;—-m,).
(3) If (a,b) eVi : then

K
(k,r,c,a)e(k,r,c,a)|kc+a20,%<r<2,/(kc+a)

We can obtain the third valley type solitary wave solution ¢ (&) of (1.2
®5(&) has the same expression as ¢, (&) F1.
4) If (a,b) eV , then

(k,r,c,a)e{(k,r,c,a)|kc+a20,2m<r<@} |

(1.2) has a peak type solitary wave solution™

(&)= 2M,m,
ale) = (M, —m,)cosh(/m,M, &) +m, + M, ’

B 18k*a
k?\/A, cosh(v/ag) +9r

(2.3)
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r—36,A K’ r+36,/Ak°
where O<m2=—\/_l<M =i.

2k? ? 2k
(5) If (a,b) el , then
(k.r.c,a) e{(k.r,c,a) | ke+a >0,-2 (ke +a) <r < —8—‘“5622”“)}
, (1.2) has a peak type solitary wave solution™,
25
)=t Jb2 + 44, co:;(@ £+b,
2.4)

where &, = (M, —¢,,)(M, —¢,,), 62 =(2¢,,—-M, -m,).
6)If (a,b) e IV, then (k,r,c, ) e{(k,r,Cc,a) |kc+a <0,r >0}or

{(k,r.cya)|kc+a20,r>@

}. We can obtain the peak

type solitary wave solution ¢, (&) has the same expression as ¢ (&) .

Theorem 1
From lemmal, six exact traveling wave solutions (see Fig1(4,5,6,10,11,12)) of
(1.1) corresponding to the solitary wave solutions of (1.2) are obtained as follows:

18k’a
()= j_ k?\/A, cosh(~/ag) - 9r d
Ja

(k2/A, +9r ) tanh (2""5))

JK*A, —81r?

36k2/a

JK*A, —81r?

arctan (

(2.5)

CpEe 24, d
U,(£) = pué - | Friacoran i £
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(b +44, +b; ) tanh (@5)
),
25

= @& — 2arctan (

(2.6)
18k%a
u =
) kz\/ATcosh(\/af)jtgr
36k/a t ((kz\/AT—9r)tanh (fg))
=————arctan ,
JKk*A, —81r? JK*A, —81r?
2.7)
24
Us (&) = @, +—= - .
i * J62+ 44, cosh(/&,) + b,
(\Jb,2 +44, —b, ) tanh (J;"—Zg)
= + 2arctan
%25 ( 2\/5—2 )
(2.8)

where U,(&) is kink wave solutions (see Figl(5)) of (1.1), u,(&) is
anti-kink wave solutions (see Figl(7)) of (1.1), u3(§) which has the same

expression as U, (&) , Ug (&) which has the same expression as U, (&), are exact

unbounded traveling wave solutions (see Fig1(2,5)) of (1.1).

Proof :By lemmal and U, =, theorem 1 are easily proved.
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Figl: The kink wave, unbounded wave, anti-kink wave solutions of the system
(1.1) corresponding to the solitary wave solutions of the system (1.2).

Conclusions

In this paper, a class of traveling solutions of (1.1) which are integration of all
solitary wave solutions are obtained. These solution are not solitary wave
solutions but kink wave solutions, anti-kink wave solutions, unbounded wave
solutions. Our results are significant to analyze the integrate of traveling wave
solutions.
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