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THE JACKSON–STECHKIN INEQUALITY WITH NONCLASSICAL

MODULUS OF CONTINUITY1

M. Sh. Shabozov, A.D. Farozova

We obtain an estimate for the best mean-square approximation En−1(f) of an arbitrary complex-
valued 2π-periodic function f ∈ L2 by the subspace ℑ2n−1 of trigonometric polynomials of degree
at most n− 1 in terms of the nonclassical modulus of continuity ω∗
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difference operator of order 2m − 1 with alternating constant coefficients equal to 1 in absolute
value. The following relation is proved for any natural n ≥ 1 and m ≥ 2:

sup
f∈L2

f 6=const

En−1(f)
(n

2

∫ π/n

0

{

ω∗
2m−1

(f, t)
}2

sinntdt
)1/2

=
1√
2

(

m−
m−1
∑

l=1

l

4(m− l)2 − 1

)−1/2
.

Keywords: best approximation, nonclassical modulus of continuity, Jackson–Stechkin inequality,
convex function.

REFERENCES

1. Korneichuk N.P. Exact constants in approximation theory. Cambridge: Cambridge Univer. Press, 1991,
Encyclopedia of Mathematics and its Applications, vol. 38, 452 p.

2. Chernykh N.I. Jackson’s inequality in L2. Proc. Steklov Inst. Math., 1967, vol. 88, pp. 75–78.

3. Chernykh N.I. Best approximation of periodic functions by trigonometric polynomials in L2. Math. Notes

Acad. Sci. USSR., 1967, vol. 2, no. 5, pp. 803–808.

4. Babenko A.G. On the Jackson – Stechkin inequality for the best L2-approximations of functions by
trigonometric polynomials. Proc. Steklov Inst. Math., 2001, suppl. 1, pp. S30–S47.

5. Vasil’ev S.N. The Jackson-Stechkin inequality in L2[−π, π]. Proc. Steklov Inst. Math., 2001, suppl. 1,
pp. S243–S253.

6. Васильев С.Н. Vasil’ev S.N. Exact Jackson-Stechkin inequality in L2 for the best approximations
by trigonometric polynomials. Electr. magazine “Issledovano v Rossii”, 2002, St. 140, pp. 1577–1586,
available at: http://wwwinfo.jinr.ru/invest_in_Russia.html (in Russian).

7. Kozko A.I., Rozhdestvenskii A.V. On Jackson’s inequality for generalized moduli of continuity. Math.

Notes, 2003, vol. 73, no. 5, pp. 736–741.

8. Kozko A.I., Rozhdestvenskii A.V. On Jackson’s inequality for a generalized modulus of continuity in L2.
Math. Sb., 2004, vol. 195, no. 8, pp. 1073–1115.

9. Барабошкина Н.А. Baraboshkina N.A. The Jackson-Stechkin inequality with a nonclassic modulus of
continuity. Proc. Steklov Inst. Math., 2001, suppl. 1, pp. S65–S70.

10. Shabozov M.Sh., Yusupov G.A. Best polynomial approximations in L2 of classes of 2π-periodic functions
and exact values of their widths. Math. Notes, 2011, vol. 90, no. 5, pp. 748–757.

1Received May 2, 2016



2 The Jackson–Stechkin Inequality with Nonclassical Modulus of Continuity

11. Shabozov M.Sh., Yusupov G.A. Widths of сertain сlasses of periodic functions in L2. J. Approx. Theory,
2012, vol. 164, iss. 1, pp. 869–878.

12. Korneichuk N. P., Ligun A. A. and Doronin V. G. Approksimaciya s ogranicheniyami (Approximation
with constraints). Kiev: Naukova Dumka, 1982, 250 p. (in Russian).

M.Sh. Shabozov, Academician of Republic of Tajikistan, Institute of Mathematics, Academy of
Sciences of Republic of Tajikistan, Dushanbe, e-mail: shabozov@mail.ru .
A.D. Farozova, doctoral student, Khorog State University, Tajikistan, e-mail: faroz85@rambler.ru .

Cite this article as:
M. Sh. Shabozov, A.D. Farozova, The Jackson–Stechkin inequality with nonclassical modulus of
continuity, Trudy Inst. Mat. Mekh. UrO RAN, 2016, vol. 22, no. 4, pp. 311–319 .


