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The object of this paper is to obtain existence and uniqueness theorems for (weak)
uniformly Lipschitz continuous solutions w#(z) of Dirichlet boundary value problems as-
sociated with non-linear elliptic differential-functional equations of the form

[as(grad )]s, + Flu](x) =0, (0.1)
where, for a fixed z, F[ul{z) is a non-linear funetional of %. The results to be obtained can
be considered as generalizations of some theorems of Gilbarg [5] and Stampacchia [14]
in the case F[u]=0 and of some theorems of Stampacchia [14] in certain cases F[u]=*0.

Part I deals with the functional analysis basis for the proofs. It gives existence theorems
for the solutions of certain non-linear, functional inequalities. By a weak solution of (0.1)

on a domain Q is usually understood a function u(x) having a gradient «, in some sense

and satisfying
f {“:‘(“z)% ~F [u]n} dz=0 (0.2)
Q

for all continuously differentiable #(x) with compact support in Q, i.e., n€CGH(Q). Part I
will imply existence and uniqueness theorems for functions u(x), to be called quasi solu-
tions, satisfying

f {a,-(u:) Ny~ F[&]n} de>0 {0.3)
Q

for 7 in certain subsets of Cj(C) depending on u. A particular case of this situation arises,

for example, if one seeks the solution of a variational problem

minfn{f(u,)-l- ... }dx
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