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Well-posedness and global existence

for the Novikov equation

XINGLONG WU AND ZHAOYANG YIN

Abstract. In this paper, we mainly study the Cauchy problem of the Novikov
equation. We first establish the local well-posedness and give the precise blow-up
scenario for the equation. Then we show that the equation has smooth solutions
which exist globally in time. Finally we prove that peakon solutions to the equa-
tion are global weak solutions.
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1. Introduction

In this paper, we consider the Cauchy problem for the following partial differential

equation (PDE)






ut − utxx + 4u2ux = 3uuxuxx + u2uxxx ,

t > 0, x ∈ R,

u(0, x) = u0(x), x ∈ R.

(1.1)

Equation (1.1) arises as a zero curvature equation Ft −Gx +[F,G] = 0, this being
the compatibility condition for the linear system [13]

{
!x = F!,

!t = G!,
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