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Moreover, we prove that smooth solutions of the equation have finite propagation speed:
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1. Introduction

This paper is a sequel to [1,2]. We study the following Degasperis—Procesi equation with a linear dispersion term [3,4]
Ye+uyx+3uy+yyx=0, t>0,xeR, (1.1)

withy = u — uy and y € R. Applying a reciprocal transformation to Eq. (1.1), Degasperis, Holm and Hone [3] used the
Painlevé analysis to show the formal integrability of Eq. (1.1) as Hamiltonian systems by constructing a Lax pair and a bi-
Hamiltonian structure.

Indeed, the isospectral problem in the Lax pair for the DP equation is of third-order instead of second [3], and
consequently is not self-adjoint,

WX _1/fxxx _)"yw =07
and

1 2
Wt“'wax“‘(u‘l'V)WX_(ux‘i‘i)w:&

Note that when y = 0, Eq. (1.1) is the well-known Degasperis-Procesi (DP) equation, i.e.,
ye+uyy+3uyy=0, t>0,xeR. (1.2)
Another closed relevant equation in the shallow water regime is the Camassa-Holm (CH) equation
Ve +uyy+2uyy =0, t>0,x€eR, (1.3)

where both solutions u(t, x) of these two equations are considered as the horizontal component of the fluid velocity at
time t in the spatial x-direction with momentum density y = u — u,, but evaluated at the different level line of the fluid
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