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0. Introduction. Suppose )} C R" is a bounded open set with boundary
3Q € C2. Suppose U,, ¥, € C*(Q) and & € C*9Q) satisfy &, = & =< U, on IQ
and §; = {5, on (). Suppose afx,z,p), i = 1, ..., n and a(x,z,p) are real valued
functions on } X R X R”. Then we denote

K={peC®Q):v=0doniQ, ¥, =v=1,onQ}
and if u, v € C'()),
Aw),v) = f{E a(x,u,Du)Dy + a(x,u,Du)v}dx.
a

i=1

In this paper we study the existence of smooth solutions to the variational ine-

quality:
Find u € K such that
©.1) AW,y —u) =0 for all v € K.

We also consider the similar problem when K is replaced by
K ={vecCc'@@Q):v=donaQ, <vonO}

Such problems arise naturally in many physical situations especially those which
involve minimizing, over K or K’, a functional of the form

f F(x,u,Du)dx.
Q

In this case we are led to study (0.1) with a(x,z,p) = (9F/dP)(x,z,p) and
a(x,z,p) = (0F/dz)(x,z,p).

For further information and results the reader is referred to the survey articles
by Kinderlehrer [8], Mosco [14] and Stampacchia [18] and also the recent book
by Kinderlehrer and Stampacchia [9].

Associated with (0.1) is a Dirichlet problem obtained by removing the obstacles
Y, and . That is:

Find u € C'(Q) such that ¥« = ¢ on 9Q and

317
Indiana University Mathematics Journal ©, Vol. 31, No. 3 (1982)



