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Introduction. The purpose of this paper is to obtain a sharp interior regularity
estimate for a function u(x) satisfying:

f (IVuIZ > .
Ju) = + u” Jdx = min J(w), u€e K.
G 2 we€K
Here + is a fixed constant with 0 < y < 1, G is an open bounded set in R"
with dG locally a Lipschitz graph, and K = {w:w € H' (G), w = 0, w = uy|,5}
where u, is a fixed element in H'(G) with u, = 0.
To be precise we will delineate a particular representative u(x), and show that
for each compact subset H C G, u(x) € C**~' (H) with B = 2/(2 — v).
Moreover we shall see that u(x) will be a solution to the following free boundary
problem:

Au = yu'™! in  {x:u(x) >0}
0.1 u=0,Vu=0 on o{u>0}— aG,
U= u on 4G.

Two similar minimization problems (each with an associated free boundary
problem) have recently been studied by H. Alt and L. Caffarelli.
In [5] u(x) were considered that satisfied:

J' (W) = J (Vul* + wydx = Inelg J'w), u€K,
G w

where K is defined as above.
In [1] u(x) were considered that satisfied:

Jo(u) = f ('Vu|2 + X{u>0})dx = rnei]r(l JO(W)’ u€ K;
G wi

again with K as above, where X, represents the characteristic function of
{x:u(x) > 0}.
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