Accepted Manuscript

Well-posedness and regularity of the generalized Burgers equation in periodic MATHEMATICAL

Gevrey spaces ANALYSIS AND
APPLICATIONS

Eelilons: s

John Holmes e

usociale Edilors:

PIL: S0022-247X(17)30399-2

DOI: http://dx.doi.org/10.1016/j.jmaa.2017.04.045
Reference: YIMAA 21332

To appear in: Journal of Mathematical Analysis and Applications

Received date: 1 June 2016

Please cite this article in press as: J. Holmes, Well-posedness and regularity of the generalized Burgers equation in periodic
Gevrey spaces, J. Math. Anal. Appl. (2017), http://dx.doi.org/10.1016/j.jmaa.2017.04.045

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.jmaa.2017.04.045

Well-posedness and regularity of the generalized Burgers equation in
periodic Gevrey spaces
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Abstract

We consider the generalized Burgers equation in a class of Gevrey functions G%%*(T). We show that
the generalized Burgers equation is well-posed in this space. Furthermore, we show that the solution is
Gevrey-o in the spacial variable and Gevrey-2¢ in the time variable.
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1. Introduction

For k =1,2,3,... we consider the initial-value problem for the generalized Burgers equation (k-gBurgers)

Oyu = 02 k0, u,
{tu BUT WO eT teR (1.1)

u(z,0) = ugp(z),

and study its well-posedness and the regularity properties of the solution when the initial data belong
to a class of analytic Gevrey spaces. These spaces are defined by the norm
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forany s€ R, 0 >0 and o > 1.

A function in G%%3(T) is a real analytic function which has a holomorphic extension on a symmetric
strip of width 2§ in the complex plane. For an analytic periodic function ¢, there exists §o > 0 such that
p € Gl’éo’s('}l‘). Thus, well-posedness in these spaces shows that the width of the strip of analyticity does
not collapse during the time interval of existence. It is clear that the dominant weighting of these L>
spaces is by the exponential term, i.e. 2317  We include the Sobolev weight, |n|?%; in the definition of

these spaces simply to simplify the multilinear estimates we will need. Therefore, in our proofs, we will

1

fix the index s = s = 5 — % to simplify our computations.

Using these spaces, our main result about the well-posedness of k-gBurgers in analytic Gevrey spaces
reads as follows.

Theorem 1. Let o > 1, § > 0 and s, = % — % Given small initial data, ug(z), in the Gevrey spaces

G"";’S’“(T), for any T > 0 the initial-value problem for the k-gBurgers equation (1.1) is well-posed in the
space C([0,T]); GT%%*).
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