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HARDY–LITTLEWOOD–STEIN INEQUALITIES

FOR DOUBLE TRIGONOMETRIC SERIES
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Abstract. In the present paper, we obtain sharper analogues of the Hardy-Littlewood-Stein in-
equalities for double trigonometric series. We also establish a new unified version of the Hardy-
Littlewood-Stein inequalities for Fourier series in regular systems, which covers the whole range
1 < p < ∞ including the critical case p = 2 .
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[1] J. BERGH, J. LÖFSTRÖM, Interpolation Spaces. An Introduction, Springer, Berlin, 1976.
[2] A. P. BLOZINSKI, On a convolution theorem for Lp,q spaces, Trans. Amer. Math. Soc., 164, (1972),

255–265.
[3] S. V. BOCHKAREV, Hausdorff-Young-Riesz theorem in Lorentz spaces and multiplicative inequalities,

Proc. Steklov Inst. Math., 219, (1997), 96—107.
[4] M. DYACHENKO, E. NURSULTANOV, S. TIKHONOV, Hardy-Littlewood and Pitt’s inequalities for

Hausdorff operators, Bull. Sci. Math., 147, (2018), 40–57.
[5] M. DYACHENKO, S. TIKHONOV, A Hardy-Littlewood theorem for multiple series, Jour. Math. Anal.

Appl., 339, (2008), 503–510.
[6] M. DYACHENKO, S. TIKHONOV, General monotone sequences and convergence of trigonometric

series, Topics in classical analysis and applications in honor of Daniel Waterman, edited by L. De
Carli, K. Kazarian, M. Milman, World Scientific, 88–101, 2008.

[7] A. KOPEZHANOVA, E. NURSULTANOV, L.-E. PERSSON, A new generalization of Boas theorem for
some Lorentz spaces, Journal of Mathematical Inequalities, 12, 3 (2018), 619–633.

[8] G. K. MUSSABAYEVA, N. T. TLEUKHANOVA, Bochkarev inequality for the Fourier transform of
functions in the Lorentz spaces L2,r(R) , Eurasian Math. J., 6, 1 (2015), 76–84.

[9] E. D. NURSULTANOV, On the coefficients of multiple Fourier series in Lp -spaces, Izv. Math., 64, 1
(2000), 93–120.

[10] E. D. NURSULTANOV, Application of interpolational methods to the study of properties of functions
of several variables, Math. Notes, 75, 3 (2004), 341–351.

[11] E. NURSULTANOV, L.-E. PERSSON, A. KOPEZHANOVA, Some new two-sided inequalities concern-
ing the Fourier transform, Mathematical inequalities and applications, 20, 3 (2017), 855–864.

[12] E. NURSULTANOV, S. TIKHONOV, Weighted Fourier inequalities in Lebesgue and Lorentz spaces,
Journal of Fourier Analysis and Applications, 26, 57 (2020).

[13] E. NURSULTANOV, S. TIKHONOV,Net spaces and boundedness of integral operators, J. of Geometric
Analysis, 21, 4 (2011), 950–981.

[14] L.-E. PERSSON, Relation between summability of functions and Fourier series, Acta Math. Acad. Sci.
Hung. Tomus, 27, 3–4 (1976), 267–280.

[15] L.-E. PERSSON, An exact description of Lorentz spaces, Acta Sci. Math., 46, (1983), 177–195.
[16] M. K. POTAPOV, B. V. SIMONOV, S. TIKHONOV, Relations for moduli of smoothness in various

metrics: functions with restrictions on the Fourier coefficients, Jaen Jour. Approx., 1, 2 (2009), 205–
222.

c© � � , Zagreb
Paper MIA-26-01

http://dx.doi.org/10.7153/mia-2023-26-01


2 E. D. NURSULTANOV AND D. SURAGAN

[17] M. RUZHANSKY, D. SURAGAN, Hardy inequalities on homogeneous groups, Progress in Mathemat-
ics, Vol. 327, Birkhauser, 2019.

[18] E. M. STEIN, Interpolation of linear operators, Trans. Amer. Math. Soc., 83, (1956), 482–492.
[19] N. T. TLEUKHANOVA, G. K. MUSABAEVA, On the coefficients of Fourier series with respect to

trigonometric systems in the space L2,r , Math. Notes, 94, 6 (2013), 908–912.

Mathematical Inequalities & Applications
www.ele-math.com
mia@ele-math.com


