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Let Ly, 1 <p < o0, and C be the spaces of 2r—periodic functions with standart norms || - ||, and
| - ||c, respectively.
Denote by Cg’p, 1 < p < o0, the set of all 2w-periodic functions [, representable as convolution

T

a 1
f(.’L') = 50 + P /@(m - t)qjﬁ(t)dt’ a€R, pe B]()) = {g €Ly,: HgHP <1l gl 1}7 (1)

—Tr

with a fixed generated kernel W5 € Ly, 1/p+1/p" =1, the Fourier series of which has the form

S[Wal(t) = (k) cos <kt = 5’;) . BreR, ¢(k)>o0. (2)
k=1

A function f in the representation (1) is called (¢, 3)-integral of the function ¢ and is denoted
by jg’ap (f = jg’gp). If (k) # 0, k € N, then the function ¢ in the representation (1) is called
(1, B)-derivative of the function f and is denoted by fg) (p= fg) The concepts of (v, 3)-integral
and (¢, B)-derivative was introduced by Stepanets (see [4]). Since ¢ € L, and Uj € Ly, then the

function f of the form (1) is a continuous function, i.e. Cgp C C (see |4, Proposition 3.9.2.]).

In the case B = 3, € R, the classes Cgp are denoted by Cgp. For (k) = k", r > 0, the classes
C’g’p and Cg’p are denoted hy V[/:;p and Wj . respectively. The classes W = are the well-known
Weyl-Nagy classes. For ¢(k) = e, a >0, r > 0, the classes Cgp and C’g’p are denoted by C’g’;
and O respectively. The sets (g’ are well-known classes of the generalized Poisson integrals.

Let 91 be some functional class from the space C' (91 C C). The quantity

E,(M)c =sup En(f)c =sup  inf  [|f = Thllc (3)
fem fenTn-1€Tan-1

is called the best uniform approximation of the class 91 by elements of the subspace T3,-1 of

trigonometric polynomials 7;,_; of the order n — 1.
The order estimates for the best approximations E, (K )¢ of classes K = Cgp, 1 <p < oo, (and,

hence. classes Wﬁr,p, C’E"’; and C'g’p) depending on rate of decreasing to zero of sequences ¥ (k) were
obtained, in particular, in the works of Temlyakov (1993), Hrabova and Serdyuk (2013), Serdyuk
and Stepanyuk (2014) etc.

If the sequences (k) decrease to zero faster than any geometric progression, then asymptotic
equations of the best uniform approximations are even known (see [3] and the bibliography available
there).
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In [3] it was shown that for such classes Cfpp the following asymptotic equations take places

|| cost||,

Ea(Cf )o ~ €(Cy o ~ -—2(n), 1<p<oo, =1, (4)

1 1
p p
where En(C’g)p) = sup ||f — Sn-1(f)llc, Sn—1(f) is the partial Fourier sum of order n—1 of the
’ recy
function f, and A(n)~B(n) as n — oo means that lim A(n)/B(n)=1.
n—oo

For p = 0o in the case of K = WZ _,r > 0, and in the cases of K = C%" ,r > 1, and K = C¥
,00 B,00 B,00

(K = Cg,oo) for certain restrictions on sequences ¢ and 3 the exact values of the best uniform
approximations are known thanks to the works of Favard (1936, 1937), Akhiezer and Krein (1937),
Krein (1938), Nagy (1938), Stechkin (1956), Dziadyk (1959, 1974), Sun (1961). Bushanski; (1978),
Pinkus (1985), Serdyuk (1995, 1999, 2002) etc.

_ o)
For p = 2 and for arbitrary 3 = B € R, 3. 9?(k) < oo the exact values for the quantity

En(CgQ)C are also known (see [2]).

Let K be a convex centrally symmetric subset of C and let by (K, ), dy(K,C), A\n(K,C), and
7N (K, C) be Bernstein, Kolmogorov, linear, and projection N-widths of the set K in the space C
[1].

The results containing order estimates of the widths by, dy, Ay or 7w in the case of K = C¢p

(and, in particular, Wj  and C’ ) can be found, for example, in the works of Tikhomirov (1976),
Pinkus (1985), Kornejchuk (1987) Kashin (1977), Kushpel’ (1989), Temlyakov (1990, 1993) etc.

o0
Theorem 1. Let {f}32,, Bk € R, and (k) > 0 satisfies the condition Y (k) < oo. Then for

k=1
all n € N the following inequalities hold
_1 1
L +2nzll 2<p (C¥.,C) < Pyp_1(C¥.,C) 21/12 (5)
ﬁ 7/}2(’”) “a ’l)bQ(k) L 2n 3’27 ) 2n—1 62’ I

where Py is any of the widths by,dn,An or my.
1

n—1
If, in adition, ¢(k) satisfies the condition lim max< 1(n) <Z 1[;21(k)> ¢( > 1/;2(k)) =
k=1

=

0, then the following asymptotic equalities hold

Iﬁn(Cﬁ’ .C) n—1 3
P%il(c %) } P(n) T-ﬁ-(’)( ) max ¢ ¥ (n) (Z I > (Z ¥ (@) ,

B2’ k=n+1
(6)

where O(1) are the quantities uniformly bounded in all parameters.
The equalities (6) are realized by trigonometric Fourier sums Sp—1(f).

REFERENCES

[1] A. Pinkus, n-widths in approzimation theory, Springer-Verlag, Berlin, 1985.

[2] A.S. Serdyuk and 1.V. Sokolenko, Uniform approzimation of classes of (v, B)—differentiable functions by linear
methods, Approximation Theory of Functions and Related Problems, Zb. prac’ Inst. mat. NAN Ukr., Kyiv, 8,
2011, no. 1, P. 181 189. (Ukrainian)

[3] A.S. Serdyuk, I.V. Sokolenko, Asymptotic estimates for the best uniform approxzimations of classes of convolution
of periodic functions of high smoothness // Journal of Mathematical Sciences, Vol. 252, No. 4, 2021, P. 526-540.

136



[4] A.L Stepanets, Methods of Approzimation Theory, Utrecht, VSP, 2005.

137



Y. Chapovskyi, D. Efimov, A. Petravchuk Centralizers of elements in Lie

algebras of vector fields 113
E. Petrov, R. Salimov Properties of quasisymmetric mappings to preserve the

structures of spaces 114
D. R. Popovych IW contractions and their generalizations 116
Prabhjot Singh Weak Separation Condition coincides Finite Type Condition 118

Pratyush Pranav Topological data analysis for cosmology: theory and applications 120

A. Prishlyak, Ch. Hatamian Morse flows with singularities on boundary of

3-manifolds 121
V. Prokip On the matriz equation AX —Y B = C over Bezout domains 122
A. Prykarpatsky, I. Mykytyuk On the metric equations generated by symplectic
deformations on Py(C') 124
O. Reinov On a result of G. Pisier concerning Sidon sets 126
A. K. Sadullaev, F. G. Mukhamadiev On the T-placedness of space of the
permutation degree 127
T. N Safarov The analogue of Darbouz equation in Galilean space 128

V. M. Safonov, I. V. Zamrii, O. V. Salonova On countable multeplicity of
mappings 129

A. Savchenko Fuzzy ultrametrization of spaces of non-additive measures on fuzzy
ultrametric spaces 130

O. Sazonova About one class of continual approzamate solutions with arbitrary
density 131

J. Segert Painlevé VI Solutions From Equiwvariant ADHM Instanton Bundles 133

A. Serdyuk, I. Sokelenko Asymptotic estimates for the widths of classes of

periodic functions of high smothness 135
H. Sinyukova Some generalizations of the known theorems of the type of geodesical
unique definability 138
S. Som, A. Bera, L. K. Dey Some remarks on the Metrizability of F-metric

spaces 139

P. Stegantseva, M. Grechneva The surfaces with the flat normal connection and
the constant curvature of Grassmann image in Minkowski space 140

A. Skryabina, P. Stegantseva The relation between Ty-topologies with the weight
"2 < k <271 on n-element set and Ty-topologies close to the discrete on
(n — 1)-element set 142

Ya. B. Stelmakh The Golomb and Kirch topologies on the set of nonzero integers 143

D. Dmitrishin, A. Stokolos On symmetrization of univalent polynomials 144
171



