
Nonlinear Analysis 74 (2011) 2425–2437

Contents lists available at ScienceDirect

Nonlinear Analysis

journal homepage: www.elsevier.com/locate/na

The Cauchy problem for a class of the multidimensional Boussinesq-type
equation
Xu Runzhang ∗, Liu Yacheng, Liu Bowei
College of Science, Harbin Engineering University, 150001, People’s Republic of China

a r t i c l e i n f o

Article history:
Received 25 July 2010
Accepted 30 November 2010

Keywords:
Multidimensional generalized Boussinesq
equation

Cauchy problem
Global existence
Blow up
Potential well

a b s t r a c t

In this paper, we study the Cauchy problem for a class of themultidimensional Boussinesq-
type equation utt − 1u + 12u + 12utt = 1f (u), where f (u) = ±a|u|p or −a|u|p−1u,
a > 0 is a constant. First, we establish a local existence theorem for the solution. Then,
for m = 1 (n = 1), m = 2, 3, 4 (n ≤ 3), we prove the existence of a global Hm solution.
Finally, we prove the global nonexistence and finite-time blow up of the solution.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

This paper considers the Cauchy problem for a class of multidimensional Boussinesq-type equation

utt −1u +12u +12utt = 1f (u), x ∈ Rn, t > 0, (1.1)

u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ Rn, (1.2)

where f (u) satisfies one of the following three assumptions:

(H) f (u) = ±a|u|p or − a|u|p−1u, a > 0, p > 1,

(H1)


f (u) = ±a|u|p, a > 0, p > 1, p ≠ 2k, k = 1, 2, . . .
or f (u) = −a|u|p−1u, a > 0, p > 1, p ≠ 2k + 1, k = 1, 2, . . .

or

(H2)


f (u) = ±au2k, a > 0, k = 1, 2, . . .
or f (u) = −au2k+1, k = 1, 2, . . . .

It is well known that the Boussinesq equation

utt − uxx + (uxx ± u2)xx = 0

is a very important and famous nonlinear evolution equation which was suggested to describe the motion of water with
small amplitude and longwave. There have beenmany results on the local and global well-posedness of the Cauchy problem
for the generalized Boussinesq equation

utt − uxx + (uxx + f (u))xx = 0; (1.3)
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