CHARACTERIZATION THEOREMS FOR INTEGRAL MEANS

By R. G. HeELsEL aND P. M. Younag

I. Summary

Because of the extensive applications of integral means [1], [3], [4], [5], [8] in
problems connected with the area of surfaces, potential theory, and the calculus
of variations, it is important to know many of their properties. The purpose
of this paper is to present characterization theorems for the following types of
integral means.

DerFiniTiON. If f(2) is summable on 0 < 2 < 1 and 0 < h < 1 is fixed, then
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defined on & < < 1 — h, is called the integral mean of f(x).
DerinttioN. If f(x, y) is summable on the unit square S, : 0 < z < 1,
0<y<1andif 0 < h k < % are fixed, then
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defined on the rectangle R,, :h <z <1 — h k <y <1 — k, is called the
h-k-integral mean of f(x, y).
DerintTioN. If f(2, 3) is summable on S, and if 0 < h < 1 is fixed, then
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defined for almost every y on the rectangle Ry :h <2 <1 -1 0<y < 1,is
called the h-integral mean of f(x, y). Similarly,
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is called the k-integral mean of f(x, y).
Throughout the paper we work only with functions which belong either to
class C" or to class L”.
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