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In this paper it is proved that, if
(1) f @.(u)du = o(t/log ) as t—0,

then the Fourier series of f(t) is summable (C,1) at = x, and if 0<a <1
and

(2) ftq)x(u)du =o(t"*), as t—0,

then the Fourier series of f(£) is summable (C; a) at t=2. These theorems
are known (Wang [7], [8]), but we give two kinds of proof. Each method
is generalized to prove more genéral theorem. We prove that o in (1)
and (2) cannot be replacd by O in these theorems.

§1. Treorem 1. If

(1) ft<p(u)du = o(t/log %), as t—0,
where '
p(u) = p.(u) = {f(z +u) + f(z — u) — 2f(x)}/2,

then the Fourier series of f(t) is summable (C,1) af t=az.

We prove this theorem in two ways, one using Young’s function and
the other using the Fejér kernel, respectively.

Tre ¥irst Proor or THEOREM 1. For a>0,. Young’s function is
defined by (Hobson [2] and Bosanquet [1])

M
Yiw(¥) = f (1 — ¢)® cos tu dt.
6
Then, as is well known, v,,,(u) and its derivative y;,,(u) are bounded
for n=>0 and

(8) maa(n) ~ T2 D cos (u @iy oL )+0<1> (u—>co)

and vy1.4(u) has the behaviour of the demvatlve of the right hand side of
(8) as u—oco. Especially, for 0<a =1,
(4) Traa(u) =O(L0*)  (ureo).

The necessary and sufficient condition that the Fourier series of f(¢)
is summable (C,1) at t==, is that
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