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ABSTRACT. The behaviour of generalized Cesàro means of trigonometric Fourier series in the space
of continuous functions is studied. In particular, deviation of these means from the corresponding
continuous functions is established. © 2016 Bull. Georg. Natl. Acad. Sci.
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Let f be 2 -periodic continuous function and ( , )nS f x be partial sums of its trigonometric Fourier series:
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Let ([0, 2 ])C  denotes the space of 2 -periodic continuous functions with the norm.
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If ([0, 2 ])f C  then
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is called the modulus of continuity of the function f .

If a modulus of continuity  (see [1]) is given then H  denotes the class of functions ([0, 2 ])f C  for
which

( , ) ( ), [0, 2 ).f      

If ( ) ,    then 1.H Lip 

Let ( )n and  ( )nS be a sequence of real numbers, where 1, ,n n    and
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where
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It is clear that 0 .n nS  If ( )n is a constant sequence ( , )n n   then n
n
 coincides with the usual

Cesàro n
 - means [2, Ch. III]. If in (2) instead of S we substitute ( , )S f x (see (1)) then the correspond-

ing generalized means n
n
 is denoted by ( , ).n

n f x

These means were studied by Kaplan [3]. The author compared the methods of summability ( , )nC  and

( , )C  , and obtained necessary and sufficient conditions, in terms of the n , for the inclusion

( , ) ( , ),nC C  and sufficient conditions for ( , ) ( , ).nC C   Later Akhobadze [4-7] and Tetunashvili

[8-13] investigated problems of ( , )nC  summability of trigonometric Fourier series.

In [6] Akhobadze among others proved

Theorem 1. If f H  and (0,1), 3, 4 ,...,n n    then
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where C  is a positive constant depending only on  .

For 1Lip class of functions in the case lim inf 0n n   more precise estimation can be received than (3).

Nikol’skii [1] and Stepanetz [14] studied the behaviour of value sup || ( ,.) ( ) || .n Cf H S f f
   In 1988

Stepanetz raised the question to investigate the order of magnitude of
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for negative constant ( , )n n    sequence. Akhobadze [15] solved this problem.

Theorem 2. For every modulus of continuity   and for every ( 1 0)   
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If  is a convex modulus of continuity then in (5) the inequality can be replaced by equality..
The main object of this article is to investigate asymptotic behaviour of (4) for  general
sequence n ( 1 0).n  

Theorem 3. Let be an arbitrary modulus of continuity and n ( 1 0)n   be any sequence of
numbers. Then

1
1

0

1 / 24( ; ) 2sin
2 1(2 1 )

n

n

n

n
n

n n
k nn n

k
E H

nn A







 

 

 




  
      



/ 2

2
0 1/

| | ( )4 1sin (1 ) .
2 1

n
n

n n

tt tdt O O dt
n n n t

  
  


                     

  (6)

if   is a convex modulus of continuity then in (6) the inequality can be replaced by equality.
It is easy to see that Theorem 2 follows from Theorem 3.
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maTematika

ganzogadebuli Cezaros saSualoebis asimptoturi
Sefasebis Sesaxeb

T. axobaZe da g. gognaZe

ivane javaxiSvilis sax. Tbilisis saxelmwifo universiteti, Tbilisi, saqarTvelo

(warmodgenilia akademiis wevris v. kokilaSvilis mier)

Seswavlilia furies trigonometriuli mwkrivebis Cezaros ganzogadebuli saSualoebis
yofaqceva uwyvet funqciaTa sivrceSi. kerZod, mocemulia am saSualoebis gadaxris Sefaseba
Sesabamisi uwyveti funqciebidan.
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