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Abstract. In this paper, we establish global C? estimates to the Neumann problem for
a class of fully nonlinear elliptic equations. As an application, we prove the existence
and uniqueness of k-admissible solutions to the Neumann problems.
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1 Introduction

Let O C R" (n > 3) be a bounded domain and v(x) be the outer unit normal at x € Q).
Suppose f € C?(Q) is a positive function and a,b € C3(9Q) with a > 0. In this paper, we
consider the Neumann problem of the fully nonlinear equation

uy = —a(x)u+0b(x), 9Q,
where the matrix W = (wy,...q,, p,--p,)Cir xcr With the elements as follows, for 1 < m <
n—1,

n m

_ Xy QG YR O
wﬂér"am,ﬁr"ﬁm = Z u,yai(sﬁ]"‘ﬁi—lﬁiﬁi+1"'ﬁnl’ (1.2)
y=1i=1

a linear combination of u;j, where u;; = % and 5;1;’:2%?;“5’"1 is the generalized
Kronecker symbol. All indexes a1, B1,--- come from 1 to n. Foreach 1 < k < CJJ', we
define

Sk(W) = Sk (A(W)) = ) Aighiy -+ A,

1<) <ip<--- <1 <Ct
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where A(W) = (A1, A2, -+, Acp) is the set of eigenvalues of W. We also set So(W) = 1.

In fact, the matrix W comes from the following operator Ul as in [2] and [10]. First,
we note that (uij)nxn induces an operator U on R” by

n
LI(ei) = Zuijej, V1 < i <mn,
j=1

where {eq,¢e,- - - ,e,} is the standard basis of IR”. We further extend U to act on the real
vector space A"IR" by

m
UM (egy A Aew,) = Y ewg Ao AU(ew) A Aea,,
i=1

where {ey, A -+ Neg, |1 <ap <--- < a, < n}isthe standard basis for A"R". Then W is
the matrix of U™ under this standard basis. It is convenient to denote the multi-index by
& = (& &y). We only consider the admissible multi-index, thatis, 1 < a3 < ap--- <
ay < n. By the dictionary arrangement, we can arrange all admissible multi-indexes
from 1 to C' and use N; denote the order number of the multi-index & = (ay - - - a0y ), i€,

Nz =1fora = (12---m), - - -. We also use & denote the index set {ay, -+ , &, }. Itis not
hard to see that
m
WN,N, = Wag = ) Uaa,s (1.3a)
i=1
WN&NE = wﬁ(ﬁ = (_1)|i_j‘uﬂéi,3jl (13b)

when the index set {a1,---,an} \ {«;} equals to the index set {B,---,Bu} \ {B;} but
w; # Bj; and also

Wy = Wag =0, (1.4)

when the index sets {a1, -+ ,a,} and {B1,- -, Bm} have more than one different ele-
ment. It follows that W is symmetrical and diagonal with (uij)nxn diagonal. The eigen-
values of W are the m-sums of eigenvalues of (ui]')nxn.

Define the Gdrding’s cone in R" by

Ii={pueR"Si(p) >0, V1<i<k}, 1<k<n.
For u € R", we let
Y ="F(u)={pi + - +p,|l <ip < <inw<n} €RS.
Then we define the generalized Garding’s cone as follows,

T — (4 eR"S;(¥) >0, V1<i<k}, 1<m<n 1<k<Cl. (15



