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Abstract

By constructing auxiliary functions and equations, we find some new explicit solu-
tions of the generalized KdV equations with higher order nonlinearity. In particular,
we get the peaked solitary wave solutions of the generalized KdV equations.
© 2005 Published by Elsevier Inc.

Keywords: The generalized KdV equations; Peaked solitary wave; Explicit solutions

For the generalized KdV equations (GKdVE) with higher order
nonlinearity

u, + a(l + bu")u"u, + Suyy, = 0. (1)

Dey [1,2] discussed the domain wall solutions and Hamiltonians of GKdVE
(1), where a,b,n and §(>0) are given constants. In [3], the solitary waves and
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bifurcations of GKAVE (1) gave been studied for 6 =1. When n=1,2,
GKdVE (1) becomes the well-known KdV or mKdV equations.

In this letter, by constructing auxiliary functions and equations, we shall
find new solitary waves solutions of GKAVE (1) with n being an arbitrary po-
sitive constant.

For the sake of simplicity, we take that § =1 in this paper. To look for sol-
itary waves solutions of GKdVE (1), lets take that u =u({) and { =x — ct,
where ¢ is a constant to be determined. Substituting this transformation into
GKdVE (1) and integrating once with respect to {, yields

ab a

" 2n+1 n+1
- —cu=20 2
u+2n+lu +n+1u cu , (2)

where u' = du/d{. For Eq. (2), one can prove the following result

Proposition 1. If the function u({) is a solution of Eq. (2), then the functions
u(—{) and w(£|{|) are also solutions of Eq. (2).

The result of Proposition 1 denotes the there exist peaked solitary wave solu-
tion of GKdVE (1). This peaked solitary wave solution, by Camassa and
Holm, was presented for the so-called Camassa—Holm shallow water wave
equation [4,5].

Now we look for the explicit solutions of Eq. (2). To this end, constructing
the following auxiliary functions

u'(C) =w(l) —r, 3)

where r is a constant to be defined. It follows from (2) and (3) that

w—r n—1 , ab 4 a 3 )
p w' — p w' +2n+1(w—r) +n+1(w—r) —c(w=r) =0.
(4)
To get explicit solutions of Eq. (4), we divide the following two cases.
Case 1: r =0 For this case, introducing the auxiliary equation
w? = pw* 4+ mw® + gw?, (5)

where p, m and ¢ are constants to be defined. Substituting (5) into Eq. (4), one
can get

04W4+03W3+02W2:O (6)
and
P abn m m a q
0, = e 0; =—+— 0, == —nc. 7
4 p+n+2n—|—1’ 3 2n+n2+n+1’ 2=, ™)
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