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1. Introduction. We have already determined the class of saturation for
various methods of summation in the theory of Fourier series and Fourier integral
(Sunouchi-Watari [4], Sunouchΐ [5]). In the present note, the author will deter-
mine the saturation class of local approximation of functions. In the preceding
case, we have used Fourier transform or Fourier series essentially. But in the
present case, we have to make another device. For the sake of simplicity, we
will only study about the uniform approximation by the first arithmetic means.
But it is evident that our method is applicable for another approximation norms
and another summation methods.

Incidently, this method is applicable to determine the saturation class for
such approximation process as Landau's singular integral. This approximation
process has somewhat different feature from the periodic case.

2. Local saturation. Let f(x) be integrable and periodic with period 2ττ
and <rn(x, /) = <rn(x) be the n-ih Fejer means of the Fourier series of f(x).
Moreover we suppose [α, 6] is a fixed closed subinterval situated in [0, 2τrj. Then
we have the following theorem.

^ THEOREM 12). (1) If σn(χ) - f(x) = o(l/n) uniformly in [_a, i], then

f(x) is a constant in [a, b~\.

(2) If <rn(x) — f(x) = O(l/n) uniformly in [a, fc], then f'(x) is essentially
bounded in [a, &].

For the proof of Theorem 1, we need a lemma.

LEMMA. If h(x) is periodic with period 2ττ and h"(x) is continuous in
[0, 2ττ], then

\ιmn{σn(χ9 h) — h(x)\ = h'(x)
n->oα

bourdedly.

PROOF. Interchanging the roles of h(x} and the conjugate of h(x\ we shall
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