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a b s t r a c t

We consider the initial-boundary value problem on a half-line for the KdV equation with
Landau damping. We study traditionally important problems of the theory of nonlinear
partial differential equations, such as global in time existence of solutions to the initial-
boundary value problem and the asymptotic behavior of solutions for large time.
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1. Introduction

We consider the initial-boundary value problem on a half-line for the KdV equation with Landau damping:ut + uux − |α|uxxx + R
1
2 ∂xu = 0, t > 0, x > 0,

u(x, 0) = u0(x), x > 0,
ux(0, t) = uxx(0, t) = 0, t > 0,

(1.1)

where α ∈ R, and

Rβφ =
1

2Γ (β) sin


π
2 β
 ∫ +∞

0

φ(y)
|x − y|1−β

dy

is the modified Riesz potential (see [1], p. 214).
Due to the intensive development of the theory and applications, the initial-boundary value problem (1.1) plays an

important role inmodern science. Apart from diverse areas ofmathematics, nonlocal partial differential evolution equations
arise in modern mathematical physics and many other branches of science, such as, for example, chemical physics and
electrical networks (for details, see [2–9]).

Many articles have appeared in the literature, where fractional derivatives are used for a better description of certain
material properties. For example, Ott et al. [10–12] proposed the following generalizations of the KdV equation

ut + uux + αuxxx + R
1
2 ∂xu = 0. (1.2)

∗ Corresponding author. Tel.: +52 443 3222794; fax: +52 443 3222732.
E-mail addresses: fbenitez@itmorelia.edu.mx (F. Benitez), ekaikina@matmor.unam.mx (E.I. Kaikina).

0362-546X/$ – see front matter© 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2011.04.034

http://dx.doi.org/10.1016/j.na.2011.04.034
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:fbenitez@itmorelia.edu.mx
mailto:ekaikina@matmor.unam.mx
http://dx.doi.org/10.1016/j.na.2011.04.034

