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Let f(t) be a periodic function, with
period 2x and integrable in the
Suppose that

sense of
Lebesgue over (—ux, ).

Z (a,cosnt + b, sinnt) =
n=1

= Z A, (1) = 8[f] (1)

is the Fourier series of f(z).
Chengt"l, Patil?, and Prasad!® raised the
question: “under the condition

4(; [f(x + u) + f(x — u) — 2f(x) |du =
= o(¢) (t—0), (2)

will Z A,A,(x) be summable |C, 1| for every
n=1

The aim of this paper is to show that
the number & in Theorem B is not allowed
to be replaced by 0. We prove

Theorem 1. There is an integrable
even periodic function f(t) with period 2z,
such that (2) holds with x = 0 and that

S (log w7 4,(0)

is not summable |C, 1|.

According to a theorem of Patil, to
demonstrate Theorem 1 is equivalent to estab-
lishing

Theorem 2. There exists an integrable
even periodic function f(t) with period 2=
satisfying the conditions

[ 1161w = ote). =0,

convex sequence {1,} with Dz A, << c09” #0) =0 (3)
The author answers the question nega- and
tively in [4]. Indecd, the following thcorem - \
was shown there. Z 7 Y(log n) %|5,(0)| = oo, (4)
Theorem A. Suppose 0 <n < L then i
2 S.(0) being the partial sumns of S[f].
there exists an integrable even function If we write
f(t) with period 2x, such that (2) holds with S* gy o, + D
x =0 and that 2
- = 2 (5,00) + 5,.(0)),
log 7)™ A,(0
,; (log ) (0) b — peisk
is not summable |C, 1|. (4) is equivalent to
On the other hand, Cheng proves the - ,
following!" Z 7 Wlog n) % |S¥| =
3‘ & n=
Theorem B. If 1, = 1/(logn)* ", : -
(>0), then, under (2) the series >h,A,(x) — Z (log n)_% |b,] = co. (5)
n=2

is summable |C, 1| at the point x.
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It is knownl?! that the series

by, + Z b, cosnt (6)
n=1

is a Fourier series of even function
1 {" 7
¢(t) = — j flau) ctg — du, (¢ =>0). (7)
2 0 2
From (3) and
g(t) = —%f(t) ctg t, (8)
we have

S; ulg'(u)|du = o(t), (+t—0). (9)

Conversely, if there is a periodic integrable
cven function g(u) such that g’ (a) exists
p.p. that g’ (x) € L(0, 2x), and that both
(9) and (5) hold true, then the function
given by (8) satisfies the conditions in
Theorem 2. Hence, Theorem 1 is also equiv-
alent to
Theorem 3.

grable even function

There is a periodic inte-

g(t) ~ % by + D b,cosnt, (10)
n=1

such that the derivative g (t) satisfies (9)
and

j:z[g'(t)}dt<oo (11)

and that

Z (log n)_% [6,| = co. (12)

The.proof of Theorem 3 is based on the
following lemmas.

Lemma 1. Suppose that

(k= 3,4,5,--+),

! = [log &], (13)
107 —

107,  (14)

n = ny = 10%

A, =sin(yr
— sin (v -

then there are positive constants E and mn,

such that

10!

k-1
S /S anL>EVT -0
v=1{

v=tof— 41
(k=j>2, k=3) (15)
for n > m,.
Lemma 2. Suppose that n, k, | satisfy

(13). There are positive constants A, B and
a series of even function f,(t) possessing the
following properties:

10

Er
f.(8) ={
0 t€[0,x-107%U[x - 107, =],

t€ (- 10777 2 - 10™),

<< r <<k & +1

70

jo wldf, ()| < At (0 <t< )

z
|| wlat Gl =0, ©<t<n-10
0

3°. the Fourier coefficients C,=C/},)
(v =1,2, --+) satisfy

”

-3
Z (logv) % |C,(f,)| = B loglog .

v=2

Lemma 3. For integer n =
ny = 10% (k. > 3),
continuous even functions g, (t) with the
following properties:

a) g(¢) is differentiable except for a
finite number of points,

b)

every
there is a series of

¢
j u| g, () | du < H,
V]
(H being const., 0 <t < =)
z
j | g,(u) |due = 0,
0

(0 << 107%)

c) the Fourier coefficients Cg,) (v=
1,2, --+) satisfy
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i =3
Z (logv) %2 |C.,(g,)| > K loglog .
v=2

(K being const., k== 3)

Now we write

10751

m, = 10 , o = 10%
-1
my =1, é_s = ”z:—zl’

it can then be shown that the function

g(t) = 2 Lem(2)

satisfies all the conditions given in Theorem 3.
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JUATPAMMA COCTOAHWA CNAABOB TPOMHOA CUCTEMbI
Al-Cd-Cu MPU KOMHATHOA TEMNEPATYPE

Uan UnkeHb-ciosHb (¥EEE), Yens JKyn-wxonp (Fraks),
lagp Y0-mma (H4hFE) v Jln [I3-ctosHb (ZEEE)

T'yancuckull ynusepcurer

B 37108 cCTaTtee BKpaTile MNOpenCTaBJjeHa
pa6oTa, BBIUIOJHEHHAS HaMH IIPH I[IOCTPOEHHU
nMarpaMMsl - ©a30BOrO  COCTOSIHHS — CHCTeMBI
Al~Cd-Cu nyTéM peHTreHOIH(pPAKIHOHHOIO
Meroja. Pabora paspeneHa Ha fBa 3Tala.
CrniepBa ompenesnisseM OOOTalll€HHO METHBIH YroJt
aToli muarpammbitll, a 3areM mHCcienyeM BCHO
IHarpaMMy, BHOCS IIONPaBKH B paGoTy HepBOro
xona. PesyapTaTel Haumed paGoTe! IOKa3aHbi
Ha puc. 1.

Or10T (hasoBBIA paspsn NPY  KOMHATHOL
TeMIepaType COCTOHT M3 CJeLyoInX (a30BbIX
obnacteii: 10 oprodasHeIx ofnacredt (T.e. «,
By vs 12 6,8,8, 1,0 1 g); 18 nByxdasHbix
obnacreit (1.e. ¢ + 8, ¢+ v, + yya + &,
v, + &, v + 8, v +8, y2+908, &+ s,
€+ vy Cd+¢g, Cd+n Cd+ &, Cd+ 6,

O +e m+0 Li+n u 64+ Al); 10
TpéxdasHpix  ofnacreil  (t.e. @+ 8 + 7,
a+y+8, at+y,+06, & +e+4+ v,
g+ y,+e Cd+e+s5 Cd++ o0,

Cd+ 2+, Cd+n+6 u Cd+ 6+ Al).
Bee monO(a3p! cOBNanaroT ¢ MOHOQaszavMH TPEx
JIBOAHBIX CHCTEM, H HHKAKOH HOBOH askl He

OOHaPYKHUBACTCH.
[lpusogst 3ty pafory, Mbl DPHHAH
CMEKTPOYMCTBIH ~ MEeTaJI  KaAMHd; 4HCTOTa

aJIOMHHHA coctaBisier 99,994 9%, a uucrora
MenH —cBbillie 99,9%; GOJBLIMHCTBO H3 HHX
poctarailot 99,999% . CruaBbl B3BELLMBAIOTCA
UYBCTBHTEJIbHBIMH ~ BecaMd C  UYBCTBHUTEJIb-
HocTeto 1/10000 e.

YyTa, 4TO TeMmmepaTypa KHIEHHS] KaIMHS
CJIMIIIKOM HH3KAsi, Mbl HE BOCIIOJIH30BAJIHMCE,



