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ON ZYGMUND’S THEOREM FOR A-BOUNDED VARIATION
-OF ORDER P.

Masaaki Shiba.

It is well known the absolute convergence .of Fourier scries of
2n-periodic function of bounded varietion (BV) —~ ——— that is, Zyg-
mund’s theorem ([4]). }

PROPOSITION A. If f€BV N C, and

M =7 e @ ri<cc,
then, Zpn < oc, whefe oy () is the modulus of continuity of f€C,
Pn = (@ +b2)2 and {as}, {bn) are Fourier coefficients of f..

S. V. Bockarev. [1] shows that the condition (1) is the best possib-
le, i. e.

PROPOSITION B.. Let the continuous function o (k) satisfies the
condition
@ STe¥ (I/n)/m=0c,

then there exists fCBV (N C such that oy(h)=0(w(h) and Tea=oc.

D. Waterman [3] gives the condmon of absolute convex;gence of
Fourier reries of f G A—B¥ N C, that is,

PROPOSITION C. f€c A—BV(\C and
@ st POl () <oo,

then S on<oc. If fC HBV N\ C and
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and so

2. e 2 (Zen)
=0(1) Eum}p (w/2vY) ( Z?’H )\;’;‘/p )1121
1

Convergence of the right hand of the above is equivalent to (5).

< (@/2) oy (w227 V @ (f) ([027])

COROLLARY. If f € {n*)BV ® (\ C and
© 2 ® w}lz r/n) n— [a-0p+12] < o0,
1

then 3 pn<<oo, where 1 < p<ooand 0 La< 1.

PROOF OF COROLLARY. For l1<p<wand 0L ax1, put-
ting An=n", the condition (5) reduces (6) because of '

(57w,
1

For p=1, from the similar estimates of theorem, we have the result.

REMARK. In CROLLARY, for p=1 and a=1 (6) is justly the
same of (4) in PROPOSITION C.
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Summary

In this note, we have an extension of the absolute cox;vergence
criterion of Fourier series of a function of bunded variation . . . that
is, Zygmund’s theorem,

This condition includes the conditions of Zygmund and also of D,
‘Waterman [3].



