554 C. E. SEELY [August,

AN EXISTENCE THEOREM FOR CHARACTERISTIC
CONSTANTS OF KERNELS OF POSITIVE TYPE*

BY C. E. SEELY

We define a kernel K(s, ¢) to be of positive type with respect
to a set of functions H(s) if

) f b f " K(s, () h(t)dsds = 0

for every function i(s) of the set H(s).
Let the real kernel K (s, ¢) be developable in a series of real
normalized orthogonal functions ¢;(s), so that

@ K(s,8) = Sauils)8i(0),
where
b b
3) aij = f f K(s, D6:(5)¢3(0)dsd,

and not all the a;; are zero. We shall prove the following theorem.

TuroOREM 1. If K(s, t) is of positive type with respect to the set
of all functions of the form capa(s)+caps(s), where the c's are real
constants, then no coefficient arr is negative, and no ar, is zero
unless ar;+a;x=0 for every j.

Suppose, for some subscript k, we have ax<0. Let k(s)
=¢1(s) in (1). Then we have, since the functions ¢;(s) form a
normalized orthogonal set,

b b
f f K(s, 0(s)bu(t)dsds

I

b b
) f f 22a:i:(5)5(1) i (s)d (¢) dsdt

a

Il

)
f Zaik¢i(s)¢k(é‘)d$ = au <0,

and we see that condition (1) is not satisfied.

* Presented to the Society, June 13, 1931.



