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Let f(t) be a summable periodic function with period 2=, and let

f(t) a--c +, (a cos nt +b sin nt)
2

1(t)=--{f(x/ t) /f(x-- t) 2f(x)},

l Ii(t-u)-l(u)du
Then we have

Theorem A.1) If a ::> O and

,(t) o(t"), (1.1)

j a cos nt+ b, sin nt
then the series

is convergent for t x.
A summable function f(t) is said to belong to L, or simply,

f(t) e L provided that its p-th power If(t)l is summable in (-r, ).
The object of this paper is to prove some related theorems as Theorem A.

Theorem 1. If f(t) eL (p 1), and

lo(t)dt= o(t) (1.2)
then the series

] a. cos nt +b sin nt
,-1

)+1

is convergent for t x.
Lemma 1. If the conditions of Theorem 1 are satisfied, then

aos,(x)= -:- + (a cos kx +b sin kx) o(n)
k=l

1) F.T. Wang: Tohoku Matt Jourm (under the press).
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Proof.

We bve

(t) sin nt dr= + J+ J,.rn- say. (1.3 1)

J=(t) sinnt.

=o(1) + o(nJo dt)=o(nl-). (1.3 2)

We put +=1 and u the H5lder’s inequality, then we have
P q

--q-1

N n
q-1

If we ke = P then 1-= 1 hence
p+l p+l

s() o()+O o(),

when n& infinity.
mma 2.1) If (1.2)

S() ()+Sl() + +s()=o( log ).

Pf of 1. om Al’s ]emma, we have
c +b sin _

+I +I (--1) +I

+Sm-l() 1
1

(m- 1)+1 (n- 1)+1 m+
m-2

Z o(kI)o(k--)+ o(1)=o(1).

us e threm is prove.

i) M. Jacob- Proc. London Math. Soc. (2), vol. 26.
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We can construct an even function (t) such that (t)eL and
(1.2) holds, but the series

a,, cos nt + b, sin nt

is divergent at t=x, for 0 8 1

We have defin a function (t), in my paper "On the conveence
racer of Fourier ri at a point, I" which dends on .

Now, if 1
p + 1

then the seri

N (t) ]*dt < c. 2r(2k+ 1)s-s

2 (2n +1-k-2 -+1)
is convergent. And then (t)e L. The other part is the same there.

2. Theorem 2.1 f(t) eL (p 1), tn the sees
a, cos nt+ b, sin nt

n=l

convgent for a t a O.
Prof. Now

sin nt dt (I:] (t) ]’dt)-(I: sin nt
t

(2.1)

where 1__ +1=1.

I2- sinnt
From (2.1) and (2.2), we have

s,(x)--o(1) +1[(t) sin nt_dt
rj0 t

(2.2)

Therefore

q-1

=o(1) +o(n--)=o(n-). (2.3)

1
1) The convergence factor in Theorem 2 is certainly replaced by n--(logn)+6

or more general L function.
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j a cos kx +b sin kz
-, k/

s()- +
k- +6- (n_1)+

-1 1 1

o(k)o(--’-) + o(1) =o(1).

Th t threm is prove.
The sitive numr 8 n not be omitted in the threm. For,

the ri
cos (1 q 2)
n (log n)

is, by the Haorff’s theorem, a Fouler series of function belonng
to L, (p 2). But the ries

COS

(n log n)
is divergent for x=0.


