RESEARCH ANNOUNCEMENTS

The purpose of this department is to provide early announcement of significant
new results, with some indications of proof. Although ordinarily a research announce-
ment should be a brief summary of a paper to be published in full elsewhere, papers
giving complete proofs of results of exceptional interest are also solicited.

SUPPORTS OF A CONVEX FUNCTION!

BY E. EISENBERG
Communicated by J. V. Wehausen, January 20, 1962

Let C be a real, symmetric, m Xm, positive-semi-definite matrix.
Let Rm= {(xl, RN xm)lxi is a real number, ¢=1, - - -, m}, and let
K CR™ be a polyhedral convex cone, i.e., there exists a real mXn
matrix 4 such that K= {x|xER" and x4 £0}. Consider the func-
tion ¥: K—R defined by ¢(x) = (xCxT)1/2 for all x€ K. We wish to
characterize the set, U, of all supports of ¢, where

(1) U=RN{u|xE K= uaT < («CaT)"/?}.

Let Rt = R*"N{r|m=0} and consider the set
@V={s] axER", rER, andv=rd" +C,aCx <1, x4 <0}.

We shall demonstrate:
THEOREM. U="V.
We first show:
LEMMA 1. x, yER"=(xCyT)2 < (xCxT) (yCyT).

ProoF. If x, y&R™ consider the polynomial p(\) =A2xCxT +2\xCyT
+9CyT = (x+N\y) C(x+Ny)T. Since C is positive-semi-definite, p(A) =0
for all real numbers A, and thus the discriminant of p is nonpositive,
ie.,

4(xCyT)2 — 4(xCxT)(yCyT) = 0. q.e.d.
As an immediate application of Lemma 1 we show:

LemMma 2. VCU.
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