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ABSTRACT. We give estimates in IL?, 1 < p < 2, for the sec-
ond order derivatives of the solution to the inhomogeneous
Neumann problem in a convex domain. We also show that
there is an atomic decomposition of functions in the Hardy
space H! that vanish outside a domain if and only if the do-
main is a uniform domain in the sense of P. W. Jones.

Introduction. The purpose of this paper is to prove that for a convex
domain © in R™, the second order derivatives V2u of the solution u to the
Neumann problem for the Poisson equation with data f, are in LP(Q) if f €
LP(Q2) with 1 < p < 2. To avoid technicalities we assume throughout the paper
that n > 3. The main result of the paper is:

Theorem. Suppose Q) is a bounded conver domain in R™ and f € LP(Q),
1<p<2and [,f=0. Then there exists a solution u in W*P(Q) solving

Au=f inQQ,
u, =0 on 09,

and u, = v-Vu denotes the (outer) normal derivative of u. Moreover,

/ |V2ulP dr < 0/ |fIP dz,
D D

where V2 denotes the second order derivatives and the constant C' depends only
on the Lipschitz constant of the domain.
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