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Abstract. In this paper, a nonlinear dispersive wave equation is investigated. The sufﬁcient conditions about persistence properties of strong solution and inﬁnite propagation
speed for the equation are established. Under certain conditions, the existence and uniqueness of the global strong solution is shown to be true.
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Introduction

In this article, we will consider the nonlinear dispersive wave equation
ut − utxx + (a + b)uux − aux uxx − buuxxx + λ(u − uxx ) = 0,

(1)

where a > 0, b > 0 and λ ≥ 0 are arbitrary constants, u is the ﬂuid velocity in
the x direction, λ(u − uxx ) represents the weakly dissipative term. It should
be noted that when λ = 0, Eq.(1) is diﬀerent from b-family equation [1], for
example, Eq.(1) can be treated as Camassa-Holm type equation if a = 23 and
b = 13 . We also notice that Eq.(1) with λ = 0 is a special case of the shallow
water equation derived by Constantin and Lannes [4].
For a = 2, b = 1 and λ = 0 in Eq.(1), Eq.(1) becomes the famous
Camassa-Holm equation derived by Camassa and Holm [1]
ut − utxx + 3uux − 2ux uxx − uuxxx = 0,

t > 0,

x ∈ R,

(2)

where u(x, t) represents the free surface above a ﬂat bottom. As a model to
describe the shallow water motion, Eq.(2) has a bi-Hamiltonian structure and
inﬁnite conservation laws and is completely integrable. Recently, some significant results of dynamical behaviors have been obtained for the shallow water
wave equation. For example, the local well-posedness of solution for initial

