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Let
) Ax)~a,/2+ i‘ (ancosnx + b,sinnx) = i A, (x)

and o%(x)(k >—1) denote the n-th (C,k) mean of Fourier series Q). If the
series

> Jok(@) — atos ()]

n=0

is convergent, we say that the series (1) is absolutely summable (C, %) or
summable |C, £|. We denote the integral modulus of continuity of f by

T . p
oit N=sip [ 1fia+ b= fa=mirdz} a=p<o.

H.C.Chow [1] proved the following theorem.

THEOREM A. Let 1 < p=2. If

o)t f) =0 {(log %)_H} 3>0),

then the series (1) is summable |C, a| almost everywhere for a>1/p.

On the other hand, P.L.Ul'yanov [5] proved the following theorem.
THEOREM B. If

it )= O {(log %) _M} ¢>0),
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then the series (1) is summable |C,a| almost everywhere for a >1/2.
We will shsrpen Theorem A into the form of Theorem B.

THEOREM 1. Let 1 < p=2. If

1 -1/2-8
2) oL, ) =0 { <log 7) } ©>0),
then the series (1) is summable |C,a| almost everywhere for o> 1/p.

For proof of Theorem, we need three lemmas.

LEMMA 1. If (2) is true, then the n-th partial sum of series (1), s,(f)
has the approximation such as

1/p

{ fi |Ax) = s.(x)|7dxt = O {(logn)™*"?}

PROOF. If T,(x) is an arbitrary trigonometric polynomial of degree =,
then

= sx D=1 = Talls + [suf = Tl = Allf = Tal

by the M. Riesz theorem and the order of best approximation is w,(1/7)
= (log 7)7'*® in this case.

LEMMA 2. Under the condition of Theorem,

3) 5™ M)A, (2)
n=0
is a Fourier series of a function of class L?, where
MO)=A1) =1,
Mn) = (logn)V2+e ®>&>0 n=2,3---).

PROOF. Let denote by ¢,(x) the partial sum of (3), then
t,(z) — flz)
= M0){As(x) — flx)} + 2_ MA)Au(x)

k=1
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n-1
=2 {s:(@) = AR} AME) + {s,(2) = AD)}N(m).
k=0

Applying Minkowski’s inequality,
th - 7\'(O)fuﬂ

= z e — F1,AME)+ 52 — FlAMR)

n-1

=C,+C, 2 (logk)V2? % (logk)™2*¢ + Cy(logn)~"*~(logn)? **
k=2

1 +C 1

n-1
=C,+C 1
= C + 2 kz_z 3 (1Ogn)8—e

A

G

which is an absolute constant by Lemma 1. Hence

lz.(2)l, = OQ)
and (1) is a Fourier series of a function of the class L.

LEMMA 3. If f(x) belongs to the class L*(1 < p=2), then the series
> um)A(x) is summable |C,a|(a>1/p) almost everywhere, provided that

wO)=p1)=1,  p(n)=~ogn)**€>0),(n=23,---).

This is known, [Chow, 2].
The proof of Theorem is almost completed. That is to say, from Lemma
2 and Lemma 3 A

IPRE

is |C, a| summable (a>1/p) almost everywhere.
We can prove the following theorem with the same method also.

THEOREM 2. If 1< p=2 and

—a-l,l,
“’p(t’f)=0{(10g _1_) -5 +3 8)}
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then (1) is |C,1/p| summable almost everywhere.

PROOF. We apply a result of Kojima [3] instead of Lemma 3.

THEOREM 3. If f(e?) belongs to the class H, and the integral modulus
of continuity of complex f(e¥) be

—=(1/2+8)
o(t.$) =0 (10 1|

then the complex Fourier series of f(e¥) is |C 1| summable almost
everywhere.

PROOF. We use a result of the author [4] and the fact that the power
series of bounded variation is absolutely continuous.
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