
Accepted Manuscript

Existence of a minimal non-scattering solution to the mass-subcritical generalized
Korteweg–de Vries equation

Satoshi Masaki, Jun-ichi Segata

PII: S0294-1449(17)30062-8
DOI: http://dx.doi.org/10.1016/j.anihpc.2017.04.003
Reference: ANIHPC 2842

To appear in: Annales de l’Institut Henri Poincaré - Analyse non linéaire

Received date: 11 January 2017
Revised date: 10 April 2017
Accepted date: 12 April 2017

Please cite this article in press as: S. Masaki, J.-i. Segata, Existence of a minimal non-scattering solution to the mass-subcritical
generalized Korteweg–de Vries equation, Ann. I. H. Poincaré – AN (2017), http://dx.doi.org/10.1016/j.anihpc.2017.04.003

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.

http://dx.doi.org/10.1016/j.anihpc.2017.04.003


Existence of a minimal non-scattering solution
to the mass-subcritical generalized

Korteweg-de Vries equation

Satoshi Masaki

Graduate School of Engineering Science, Osaka University,

1-3 Machikaneyama, Toyonaka, Osaka 560-8531 Japan

Jun-ichi Segata∗

Mathematical Institute, Tohoku University,
6-3, Aoba, Aramaki, Aoba-ku, Sendai 980-8578, Japan

Abstract

In this article, we prove the existence of a non-scattering solution, which is
minimal in some sense, to the mass-subcritical generalized Korteweg-de Vries
(gKdV) equation in the scale critical L̂r space where L̂r = {f ∈ S ′(R)| ‖f‖L̂r =

‖f̂‖Lr′ < ∞}. We construct this solution by a concentration compactness argu-
ment. Then, key ingredients are a linear profile decomposition result adopted to
L̂r-framework and approximation of solutions to the gKdV equation which in-
volves rapid linear oscillation by means of solutions to the nonlinear Schrödinger
equation.
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1. Introduction

In this article, we consider the generalized Korteweg-de Vries (gKdV) equa-
tion {

∂tu+ ∂3
xu = μ∂x(|u|2αu), t, x ∈ R,

u(0, x) = u0(x) ∈ L̂α(R), x ∈ R
(gKdV)

where u : R× R → R is an unknown function, u0 : R → R is a given data, and
μ = ±1 and α > 0 are constants. The space L̂r is defined for 1 � r � ∞ by

L̂r = L̂r(R) := {f ∈ S ′(R)| ‖f‖L̂r = ‖f̂‖Lr′ < ∞},
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