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1. M. E. Noble [1] has proved the following

Theorem N. If the Fourier series of f(t) has a gap 0<|n—mn,
<N, such that

lim N, /log n;,= o
and f(t) satisfies a Lipschitz condition of order a(0<a<1) in some
interval |t—t,| <8, then
Q= O(I/n%)’ bnk: 0(1/%%),
where U, b, are mon-vanishing Fourier coefficients of f(¢).

In the present paper we treat the Fourier series with a certain
gap and satisfying some continuity condition at a point, instead of
in a small interval. Our theorems depend on the lemma (Lemma 1
in §2), which is due to M. E. Noble, except (iv) and (v).

We can also prove theorems concerning absolute convergence of
Fourier series with the above-mentioned conditions, analogously to
M. E. Noble [1]. These will be found in the second paper.

2. Lemma 1. Let (8,) be a sequence tending to zero and let
n=_[4em/5,]. Then there exists a trigonometrical polynomial T, (x) of
degree not exceeding n with constant term 1 such that:v

(1) |T(x) |<A/8n, for all z,

(i) IT(2) |=An/one™, Gn=la]|<m),

(iii) T (x)| < An[8n, Sfor oll x,

(iv) 1T (@) <A@ /8ne™ + 1/2%), (Bn=|2 |7, 2>1)P
(v) T (x)| <An*/8,, for all x.

Proof. Let E,=(—8§,, §,), and C,@) be its characteristic funec-
tion. We choose then 7,=3$,/2m and construct a set of even func-
tion A,(zx) (¢=0,1,2,...) defined by

ho() =~;L- Cn(),

m

ha@=1["Th@ydr (=0,1,2,...),
Tm 2

for =0 and i<m—1.
It is easy to see that
_ 0 (&né]xlgﬂ')s
@)= {w/sm (12 1=8,/2),

1) A denotes an absolute constant which is not the same in different occurrences.
2) 1 may be taken as near 1 as we like when m is sufficiently large.




