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Abstract. A C? function on R" is called strictly (n—1)-convex if the sum of any n—1
eigenvalues of its Hessian is positive. In this paper, we establish a global C? estimates
to the Monge-Ampere equation for strictly (n—1)-convex functions with Neumann
condition. By the method of continuity, we prove an existence theorem for strictly
(n—1)-convex solutions of the Neumann problems.
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1 Introduction

Let QO CR" be a bounded convex domain and v(x) be the outer unit normal at x € 9Q).
Suppose f € C2(Q) is positive and ¢ € C3(Q)). In this paper, we mainly consider the
following equations of Monge-Ampere type with Neumann condition,

det(W) = f(x), in Q,

?)Z:—M—I—gb(x), in 9Q. -0

where the matrix W = (W, ...q,, 8, ---g,, )Juxn, for m=n—1, with the elements as follows,

m n

w“l""xmugl'“ﬁm = Z 11/1“1]5;1;11111];‘11&11“%"1, (12)

i=1j=

qu (SRR AT R (L TR (R T : _
Fr and ¢ BrBi 1 Bifiir---Bo 15 the generalized Kro

necker symbol. All indexes i,j,a;,B;,--- come from 1 to n.

a linear combination of u;j, where u;; =
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For general 1 <m <n-—1, the matrix W € RC <G| = Wlm),, comes from the

following operator Ul as in [2] and [10]. First, note that (4ij)nxn induces an operator U
on R" by

n
U(ei) = Zui]f]', V1 S i S n,
j=1

where {e1,e2,---,€, } is the standard orthogonal basis of R". We further extend U to act on
the real vector space A"IR" by

m
UM (e, A+ Aea, ) =Y eay Ao AU(ea,) A+ Nea,,,
i=1

where {eg, A+ Aeg,, | 1<ay <---<wa, <n} is the 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
&= (aq---ap ). We only consider the increasing multi-index, that is, 1 <aj <--- <ay, <n.
By the dictionary arrangement, we can arrange all increasing multi-indexes from 1 to C}}},
and use Ny denote the order number of the multi-index & = (aq---ay,), i.e.,, Ny =1 for
w=(12---m), ---. We also use & denote the index set {ay,---,a,, } without confusion. It is
not hard to see that

m

WNyNy - wﬁ,& == Zutxiail (1‘3)
i=1

Wiy = weg = (=1) Ty, (1.4)

if the index set {a1,---,a,, } \ {;} equals to the index set {B1,---,Bm } \{B;} but a; #B; ; and
also

WNENE = w&ﬁ =0, (15)

if the index sets {ay,---,a, } and {B1,---, Bm } have more than one different element. Specif-
ically, for n=3,m=2, we have

U1 +uxp U3 —U13
W= U3 U171+ U3z U2
—Us1 Uoy Uz +u33

It follows that W is symmetrical and diagonal with (), diagonal. The eigenvalues of
W are the sums of eigenvalues of (u;;),xn. Denoted by u(D?u) = (p1,-++,un) the eigen-
values of the Hessian and by A (W)= (A1,A2,---,A¢cp) the eigenvalues of W. Generally, for
any k=1,2,---,C", we define the k" elementary symmetry function by

Sk(W) =S, (A(W)) = ) Ay Aiy -+ Ai,

1§i1<i2<~-~<ik§C,';’



