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Abstract. In this paper, we discuss a class of nonlinear high-order variational inequality
systems. We obtain the existence of a solution and some regularity results. We introduce
a suitable test function, belonging to the closed convex set of the variational inequality,
with which we establish the estimate of regularity of the solution by the maximal function
technique. We also discuss the behavior of the solution near the free boundary by obtaining
some local estimates.

1. Introduction. In this paper, we consider the existence and regularity of a
class of nonlinear high-order variational inequality system as follows:
uekK, (Au,v—u)>0 VveK, (1)

where K is a closed convex, nonempty set in an L-vector-valued Banach space
B = [WMP(Q))F, p > 1, where Q is a bounded CM~1! domain in RN, M, N, L € N,
N > 2. We take

K={veB:(£)v=00n09Q, i=0,1,...,M -1, v>V¥ inQ},

for ¥ € [WQP(Q)]F N [Loo(Q))E, where v = (vy,...,v.) and v > 0 means each

component v; >0,1=1,2,...,L, Jiu denotes the outside normal derivative at 89,
and
L 0
(Au,v) = / Z Z Al(z, DMu)(a—)7v1 dr u,v € B, (2)
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where DMu denotes the set of derivatives
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