
Accepted Manuscript

Asymptotic behavior of a weakly dissipative modified two-component
Dullin–Gottwald–Holm system

Shou-Fu Tian

PII: S0893-9659(18)30084-3
DOI: https://doi.org/10.1016/j.aml.2018.03.019
Reference: AML 5467

To appear in: Applied Mathematics Letters

Received date : 1 March 2018
Accepted date : 17 March 2018

Please cite this article as: S.-F. Tian, Asymptotic behavior of a weakly dissipative modified
two-component Dullin–Gottwald–Holm system, Appl. Math. Lett. (2018),
https://doi.org/10.1016/j.aml.2018.03.019

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.aml.2018.03.019
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Dullin-Gottwald-Holm systemI
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Republic of China

Abstract

In this paper, we consider the asymptotic behavior of a weakly dissipative modified two-component Dullin-Gottwald-
Holm (mDGH2) system. We derive the asymptotic behavior of the solution at infinity expressed in exponential and
algebraic forms. It is shown that there are some results about these properties of the strong solutions in L∞-space.
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1. Introduction

In this paper, we would like to consider the following weakly dissipative modified two-component Dullin-
Gottwald-Holm (mDGH2) system


ut − α2uxxt + c0ux + 3uux + βuxxx + λ(u − α2uxx) = α2(2uxuxx + uuxxx) + γρρ̄x, t > 0, x ∈ R,
ρt + (ρu)x + λρ = 0, t > 0, x ∈ R, (1.1)

with weakly dissipative terms λ(u − α2uxx) and λρ, where ρ = (1 − ∂2
x)(ρ̄ − ρ̄0), and λ is a dissipative parameter.

For α = 1, γ = −1 and β = c0 = λ = 0, mDGH2 system (1.1) becomes the modified Camassa-Holm (mCH2)5

system 
ut − uxxt + 3uux − 2uxuxx − uuxxx + ρρ̄x = 0, t > 0, x ∈ R,
ρt + (ρu)x = 0, t > 0, x ∈ R. (1.2)

The mCH2 system (1.2) does admit peaked solutions in the velocity and average density, we refer this to Ref. [5]
for details. In [5], the authors analytically identified the steepening mechanism that allows the singular solutions to
emerge from smooth spatially confined initial data.

For α = 1, β = 0, γ = 0, c0 = k, λ = 0 and ρ = 0, the mDGH2 system (1.1) becomes the CH equation [1, 2]10

ut − uxxt + kux + 3uux = 2uxuxx + uuxxx, t > 0, x ∈ R, (1.3)

which was derived with bi-Hamiltonian structure by Fokas and Fuchssteiner in [4]. In [3], Constantin and Lannes
mathematically rigorously described the hydrodynamical relevance of CH equation (1.3).

For ρ = 0, the mDGH2 system (1.1) becomes the weakly dissipative DGH equation

ut − α2uxxt + c0ux + 3uux + βuxxx + λ(u − α2uxx) = α2(2uxuxx + uuxxx), t > 0, x ∈ R. (1.4)

In [7], Novruzov demonstrated the simple conditions on the initial data that lead to blow-up of the solution to the
weakly dissipative DGH equation (1.4) in finite time.

Let y = u − α2uxx and v = ρ̄ − ρ̄0. The mDGH2 system (1.1) admits the following form15


yt + 2d0ux + 2uxy + uyx − γρvx + kyx + λy = 0, t > 0, x ∈ R,
ρt + (ρu)x + λρ = 0, t > 0, x ∈ R, (1.5)
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