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We begin with some definitions. Let T be the interval [—m,x]. Let P
be the class of Lebesgue measurable functions p : T — (1,00) such that

1 < p, = essinfp (z) < p* := esssupp () < co. The conjugate exponent of
zeT zeT

p(x) is defined as p’ (z) :=p(z) / (p(z) — 1). We define a class Lgfr') of 27
periodic measurable functions f : T — R satisfying the condition

/ If (2)P™) dz < 0o
T

for p € P.
The class Lg;) is a Banach space with the norm

(z)
T inf{a>0:/‘f((f) e < 1}.
T

A function w : T— [0, oo] will be called a weight if w is measurable and

almost everywhere positive. We will denote by Lﬁ('), the class of Lebesgue
measurable functions f : T — R satisfying wf € Lg('). LY s called

us
weighted variable exponent Lebesgue space and is a Banach space with the

norm ||, = lfl-
For given p € P the class of weights w satisfying the condition
1 1
wP(®) = SUp ——5= p(x) — < 00
‘ Ay pes|B["” 218 w5 () ()

[B[ J p(z)

-1
will be denoted by A,.). Here pp := <1 il 1dx> and B is the class
B

of all intervals in T'.
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The variable exponent p (z) is said to be satisfy local log-Hélder conti-
nuity condition if there is a positive constant ¢ such that
c

< 11 T. 1
|_log1/|x1—x2| or all z1,x5 € (1)

Ip (v1) — p (z2)

We will denote by P'°¢ the class of those p € P satisfying (1). For f €
Lﬂ(')(T) now we can define the generalized moduli of smoothness for p €
Plos, w e Ayy and f € LA as

Q(f, 5)p(_)$w : (I - .Ah)pr(.)‘w, §>0.

= sup |
0<h<s
Let
an s
fz) ~ 5 + ;(ak cos kx + by sin kx)

be the Fourier series of the function f € L*(T). Let o2 (-, f) (o > 0) be the
Cesaro means of the series, that is

1
oz, f) == [ flz+)K;(t)dt,
g

where .
o " AL Di(t)
K20 = 30 2akDelt)
k=0 n
is the Fejér kernel and

is the Dirichlet kernel, with

s n+a )\ n®
n e! T T(a+1)

Let also Uy,(-, f) (0 <7 < 1) be the Abel-Poisson means of the function
f, that is

Us(x, f) = % /P,,(g; — 0 f(t)dt,
where -

1—r2

Pty = ———
(*) 1—2rcost + r2
is the Poisson kernel.

PO

Theorem 1. Let us suppose that p € P8, w™Po ¢ A(p(,))/ for some
po € (1,p«). Then the following estimates hold:

@ 1
lon (5 f) = Fllp()w < enf (,f)
n p()w
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and .
10 (o) = Il S 0 (T = 1)y
where a constant ¢ does not depend on n,rand f.
Theorem 2. Let us suppose that p € P8, w € Ap(yy then for arbitrary
trigonometric polynomial t,(x) the Bernstein type inequality holds
Ht;”p(-),w < cnlltn”p(-),w»
where a constants ¢ does not depend on n and t,,.

When p(z) is a constant and the weight w belongs to the Muckenhoupt
A, class, for the estimates presented above we refer the readers to [1].

ACKNOWLEDGEMENT

The first authors was supported by the grant GNSF/ST07/3-169.

REFERENCES

1. A. Guven and V. Kokilashvili, Two-weight estimates for Fourier operators and Bern-
stein inequality. Studia Sci. Math. Hungar. 47 (2010), No. 1, 12-34.

Authors’ addresses:

V. Kokilashvili

A. Razmadze Mathematical Institute,

1, M. Aleksidze St., Thilisi 0193, Georgia
Faculty of Exact and Natural Sciences,

I. Javakhishvili Thilisi State University
2, University St., Thilisi 0143

Georgia

Ts. Tsanava

Georgian Technical University
77, M. Kostava, Thilisi 0175
Georgia



