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18. Fourier Series. XIII. Transformation of Fourier Series

By Miyoko KATAYAMA
Department of Mathematics, Hokkaid University, Sapporo, Japan

(Comm. by Z. SUETUNA, M.J.A., Feb. 1.2, 1957)

Let A--(n) (, n--O, 1, 2,...) be an infinite matrix whose elements
are real numbers and let f() be an integrable function periodic with
period 2r, and its Fourier series be

1( 1 ) f(x)---a0+
_

(a cos x+b sin ).
=1

The Fourier series (1)is said to be A-summable to a(x), if the series
1( 2 ) n(X)--aoon+(acos ,x+b sin ,x)

converges for all n and
( 3 ) lim a(x)-a(x) exists.

n

If the convergence of both (2) and (3) is uniform in x, it is said to
be uniformly A-summable to a(x).

Concerning the A-summability of Fourier series of all continuous
functions, J. Karamata [1.] has established the following

Theorem. A necessary and sucient condition that the Fourier
series of all continuous functions be uniformly A-summable to f(x)
is that

1) lim--I for every ,
2) K(t) dt M (n--O, 1, 2,... ),

1where Kmn(t)--on + n COS ,t and Mn is independent of m, and
=1

3) f dK(t) l-O(1 for all n,

where

fxK(x)-- lim Kn(t)dt.

In this note, we shall prove L-analogues (p 1)of this theorem.
For the proof we use the following theorems

Theorem A. A necessary and sucient condition that [} be a
sequence of uniform convergence factors of Fourier series of all func-
tions belonging to L (p 1), is that --IKn(t) ldt-O(1) (n ),


