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§1. Introduction. 

This note presents several applications of the theory developed elsewhere 

by the authors and H. F. Bohnenblust [ l] • The results established here depend 

upon a i\J.ndamental theorem on convex .t\J.nctions, previously used in relation to 

the Theory of Games. Certain extensions of Helly's theorem ( § 2), approximation 

and fitting results ( § 3), and covering theorems fo:r the n dimensional unit 

sphere (~4) are obtained. All these are intrinsically connected with one another. 

The autho.rs believe they possess independent interest. 

§2. Convex sets. 

For later use, we state the theoren1 referred to above ([l], Theorem 1): 

THEOREM 1. If A is a convex compact set lying in n dimensional space, and 

if 6t "" {fa J is a family of convex functions defined over A, with 

inf 
xEA 

sup ?.. (x) > o, a a 

then there exists a convex canbination of at most n + 1 of the functions which 

is positive over A. That 

n+l 
is, there exist f. c ti{ and ~. > O, i = 1, • ••, n + 1, 

l 1-

with E: ~. = i and 
1 J_ 

n+l 
inf 2=:_ ~i (/i(x) > O. 

i=l 

First, this can be used to give a simple proof of the well known theorem of 

Helly on the intersection of convex sets: 

LEMMA 1. Let tJl be a family of convex closed bounded sets l in n dimensional 
a 

Euclidean space E • 
n 

empty. 

If every n + 1 members of tfl intersect, then n 
I a 

r is non­a 


















