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CONDITIONS UNDER WHICH THE SUMS OF ABSOLUTE VALUES OF

BLOCKS IN THE FOURIER–WALSH SERIES

OF FUNCTIONS OF BOUNDED VARIATION BELONG TO SPACES Lp

S.A. Telyakovskii , N.N. Kholshchevnikova

In this paper, the following question is considered: under what conditions on a strictly increasing sequence

of natural numbers {nj}∞j=1
does the sum of the series
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where ck(f) are the Walsh–Fourier coefficients of a function f , belong to the space Lp[0, 1), p > 1, for any

function f of bounded variation? For the case p = ∞, it is proved that such a sequence does not exist. For finite

p > 1, sufficient conditions are obtained for the sequence {nj}; these conditions are similar to the ones obtained

by the first author in the trigonometric case.

Keywords: Walsh–Fourier series, functions of bounded variation, Lp-spaces.

REFERENCES

1. Telyakovskii S.A. On partial sums of Fourier series of functions of bounded variation. Proc. Steklov Inst.
Math., 1997, vol. 219, pp. 372–381.

2. Telyakovskii S.A. On the uniform convergence of the Fourier series of functions of bounded variation.
Proc. Steklov Inst. Math., 2001, vol. 232, pp. 310–318.

3. Telyakovskii S.A. Some properties of Fourier series of functions with bounded variation. East J. Approx.,
2004, vol. 10, pp. 215–218.

4. Belov A.S., Telyakovskii S.A. Refinement of the Dirichlet–Jordan and Young’s theorems on Fourier
series of functions of bounded variation. Sb. Math., 2007, vol. 198, no. 6, pp. 777–791. doi:
10.1070/SM2007v198n06ABEH003860 .

5. Trigub R.M. A note on the paper of Telyakovski “Certain properties of Fourier series of functions with
bounded variation”. East J. Approx., 2007, vol. 13, no. 1, pp. 1–6.

6. Malykhin Yu.V., Telyakovskii S.A., Kholshchevnikova N.N. Integrability of the sum of absolute values
of blocks of the Fourier–Walsh series for functions of bounded variation. Proc. Steklov Inst. Math., 2015,
vol. 290, no. 1, pp. 306–317. doi: 10.1134/S0081543815060279 .

7. Zastavnyi V.P. Estimates for sums of moduli of blocks from trigonometric Fourier series. Proc. Steklov
Inst. Math. (Suppl.), 2011, vol. 273, suppl. 1, pp. S190–S204. doi: 10.1134/S0081543811050208 .

8. Temlyakov V.N. On absolute summation of Fourier series by subsequences. Anal. Math., 1982, vol. 8,
no. 1, pp. 71–77. doi: 10.1007/BF02073773 .

9. Pavlov A.P. Absolute summability of Fourier series of functions in the classes Lip(α, p). Math. Notes,
1991, vol. 50, no. 1, pp. 707–713. doi: 10.1007/BF01156606 .

10. Golubov B.I., Efimov A.V., Skvortsov V.A. Walsh series and transforms: Theory and applications.
Dordrecht: Springer, 1991, 368 p. doi: 10.1007/978-94-011-3288-6 . Original Russian text published in
Golubov B.I., Efimov A.V., Skvortsov V.A. Ryady i preobrazovaniya Uolsha: Teoriya i primeneniya,
Moscow: Nauka Publ., 1987, 344 p.



2 S.A.Telyakovskii, N.N.Kholshchevnikova

Received June 4, 2022
Revised September 23, 2022

Accepted September 26, 2022

Sergei Alexandrovich Telyakovskii†, Dr. Phys.-Math. Sci., Prof., Steklov Mathematical Institute of
Russian Academy of Sciences, Moscow, 119991 Russia .

Natalia Nikolaevna Kholshchevnikova, Dr. Phys.-Math. Sci., Prof., Moscow State University of
Technology “STANKIN”, Moscow, 127055 Russia, e-mail: kholshchevnikova@gmail.com .

Cite this article as: S.A.Telyakovskii, N.N.Kholshchevnikova. Conditions under which the sums of
absolute values of blocks in the Fourier–Walsh series of functions of bounded variation belong to
spaces Lp. Trudy Instituta Matematiki i Mekhaniki UrO RAN, 2022, vol. 28, no. 4, pp. 226–236 .


