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1. Introduction. In this paper we establish the following:

Theorem. Let Q) be an arbitrary open set in R3. If u € HL(Q) and
Au € L?(R), then

1
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The constant —— 1is the best possible for each Q.

Ver

Throughout this paper, || || denotes the L2(£2) norm. The gradient V and
the Laplacian A are understood in the distributional sense. The homogeneous

Sobolev space HE(R) is defined to be the completion of C$°(f2) in the Dirichlet
norm ||V -||.

Inequalities of this type are used in the study of nonlinear partial differential
equations (see (4, p. 299], {7, p. 12] and [8]). For bounded domains with smooth
boundaries, an inequality of the form of (1), but with a constant depending on
the domain, can be obtained by combining the Sobolev inequality

/ /2
) sup|ul < effullzi(q) [14l 2 ey

with the Poincaré inequality, and the a priori estimate
(3) lull g2y < cllAul|.

The inequality (2) has been proven for domains that satisfy a weak cone condition
[1]. The estimate (3) has been proven for domains with C1'! boundaries or convex
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