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ON ESTIMATES OF n-TERM APPROXIMATIONS OF FUNCTIONS

IN LORENTZ SPACE

G.Akishev

The article considers the Lorentz space Lq,τ (Tm) of periodic functions of m variables and the class W
a,b(·),r
q,τ

for 1 < q, τ < ∞, a > 0, b(t) is a slowly varying function on [1, ∞). W
a,b(·),r
q,τ the class of all functions

f ∈ Lq,τ (Tm) for which S
(γ)
n (f, x) the partial sum over the step hyperbolic cross of the Fourier series in the

norm of Lq,τ (Tm) converges at rate 2−nab(2n) as n → ∞. The main result is the exact order of the best n-term

trigonometric approximations of functions from the class W
a,b(·),r
q,τ1 in the norm of the space Lp,τ2(T

m) in the

case 1 < q < p 6 2, for some relations between the parameters a, τ1, τ2. The result is proved by a constructive

method.

Keywords: Lorentz space, trigonometric system, best n-term approximation, constructive method.

MSC: 42A10, 41A46

DOI: 10.21538/0134-4889-2025-31-4-10-25

REFERENCES

1. Stein E.M., Weiss G. Introduction to Fourier analysis on euclidean spaces, Princeton, Princeton
Univ. Press, 1971, 312 p. ISBN: 9780691080789 . Translated to Russian under the title Vvedenie v

garmonicheskii analiz na evklidovykh prostranstvakh, Moscow, Mir Publ., 1974, 333 p.

2. Nikol’skii S.M. Approximation of functions of several variables and embedding theorems, NY,
Springer, 1975, 420 p. https://doi.org/10.1007/978-3-642-65711-5. Original Russian text published in
Nikol’skii S. M., Priblizhenie funktsii mnogikh peremennykh i teoremy vlozheniya, Moscow, Nauka Publ.,
1969, 480 p.

3. Temlyakov V. Multivariate approximation. Cambridge, Cambridge Univ. Press, 2018, 551 p.
https://doi.org/10.1017/9781108689687

4. Stechkin S.B. On the absolute convergence of orthogonal series. Dokl. Akad. Nauk SSSR, 1955, vol. 102,
no. 2, pp. 37–40 (in Russian).

5. Ismagilov R.S. Widths of sets in linear normed spaces and the approximation of functions by
trigonometric polynomials. Uspekhi Mat. Nauk, 1974, vol. 29, no. 3, pp. 161–178.

6. DeVore R.A. Nonlinear approximation. Acta Numerica, 1998, vol. 7, pp. 51–150.
https://doi.org/10.1017/s0962492900002816
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