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1. Introduction. In this paper we wish to consider various properties of
summation kernels having tbe general form

(1) K(t, O) e-x"t cosn (X./I > X. > 0).
,=o ,sin n

The following cases of the above will be discussed:

P(t, O) 1 + 2 e-t cos nO

(a) (x n)
( e-2)/( cos 0 + e-) (t > 0);

(2)

(b) (Xn n) Po(t, O) 1 -+- 2 ] e cos n 0
n=l

(t > 0;0 < p < 1);

(c) (ks log n) D(t, O) 1 + 2 n-t cosn0 (t > 0);

(d) (h, n:) H(t, 0) e-" sin nO;

(a) is the Poisson kernel, (c) the Dirichlet kernel, and (d) the heat equation
kernel.
When these functions occur, they usually occur in a subsidiary role, with the

result that their properties are developed in an ad h.oc manner, and only insofar
as required at he moment. Since they possess many properties of intrinsic
interest, we propose to consider these kernels as objects of independent at-
tention. Many of the results can be developed to include higher dimensional
kernels, and as a matter of fact the three dimensional ease of the heat equation
kernel is treated.

It was shown by Paley [6], in a paper devoted to a theorem on averages due
to Hardy and Littlewood, that

(3) P(t + tz, O) c(P(ll O) + P(t, 0)),

where c, is a constant independent of tl t. and O. Since, as is easily verified,

(4) 2. P(tl, O- O)P(t, 0- 0) dO P(t, + t, O,- 0),
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