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A note on quasilinear parabolic equations on manifolds

CARLO MANTEGAZZA AND LUCA MARTINAZZI

Abstract. We prove short time existence, uniqueness and continuous dependence
on the initial data of smooth solutions of quasilinear locally parabolic equations
of arbitrary even order on closed manifolds.
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1. Introduction

Let (M, g) be a compact, smooth Riemannian manifold without boundary of di-
mension n and let dµ be the canonical measure associated to the metric tensor g.

We consider the parabolic problem with a smooth initial datum u0 : M → R,
{
ut = Q[u] in M × [0, T ]
u( ·, 0) = u0 on M,

(1.1)

where Q is a smooth, quasilinear, locally elliptic operator of order 2p, defined in
M×[0,T ) for some T > 0 which, adopting (as in the rest of the paper) the Einstein
convention of summing over repeated indices, can be expressed in local coordinates
as

Q[u](x, t)
= Ai1...i2p (x, t, u,∇u, . . . ,∇2p−1u)∇2pi1...i2pu(x, t) + b(x, t, u,∇u, . . . ,∇2p−1u),

where A is a locally elliptic smooth (2p, 0)-tensor of the form

Ai1 j1...i p jp = (−1)p−1Ei1 j11 · · · Eip jpp (1.2)
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