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ON ABSOLUTE CONVERGENCE OF THE FOURIER SERIES
WITH RESPECT TO THE GENERALIZED HAAR SYSTEM

G.A. Akishev and S.T. Makhashev
L

We denote by L, the space of all Lebesgue-measurable on [0,1] functions f(z), for which the
following holds:
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Let a sequence of natural numbers {p,} be given such that p, > 2, n = 1,2,... We define
a generalized Haar system x{p.} = {x.(t)} on the segment [0,1] as follows (see [1], [2]). Set
x1(t) =1 on [0,1] if n > 2, then n = my + r(prr1 — 1) + s, where my, = pypy...px; k =0,1,...;
r=0,1,...,my—1;,s=1,2,...,pry1 — 1. We denote by A a set of points of the form mLk on the

segment [0,1]. Then, if ¢ € B, where B = [0,1] \ 4, the expansion
— ()

=3

k=1

) ak(t)zoa]-a"'apk_]-a
myg

is unique. Now let us define the function
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Using the fact that the set B is everywhere dense on [0, 1], we extend the function x,,(¢) by continuity
to the interval (mLk, %) Afterwards, at the points of discontinuity, we assume that the function
Xn(t) equals the half-sum of the limit from right and from left, while at the ends of the segment
[0, 1] we prescribe its limit values from inside of the segment.

The system x{p,,} thus defined is orthonormed and complete in the space L; (see [1]). If p,, = 2

for all n > 1, then x{p,} will be the classical Haar system.
In what follows we shall use the notation: S,(f,t) = i ar(f)xk(t) is a partial sum of the

Fourier series, while a;(f) are the Fourier coefficients of the functions f € L, with respect to the

generalized Haar system; E,(f), = {151f} H f— > bixw| is the best approximation of the functions
k k=1 q

fe L, 1<qg< 400 by polynomials with respect to the system x{p,}.
Put A, = (&2 =) ir=1,2,...,my; k=0,1,... The quantity w(f,d), = sup { [ f(x+

me ) m 0<h<s b 0
1/q
h) — f(x)|‘1dx} is called the continuity module of the functions f € L,.
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