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NURZHAN BOKAYEV
(to the 60th birthday)

On January 5, 2016 was the 60th birthday of Doctor
of Physical-Mathematical Sciences (1996), Professor Nurzhan
Adilkhanovich Bokayev. Professor Bokayev is the head of
the department "Higher Mathematics" of the L.N. Gumilyov
Eurasian National University (since 2009), the Vice-President
of Mathematical Society of the Turkic World (since 2014), and
a member of the Editorial Board of our journal.

N.A. Bokayevwas born in the Urnek village, Karabalyk dis-
trict, Kostanay region. He graduated from the E.A. Buketov
Karaganda State University in 1977 and the M.V. Lomonosov
Moscow State University’s full-time postgraduate study in
1984.

Scientific works of Professor Bokayev are devoted to studying problems of the theory
of functions, in particular of the theory of orthogonal series.

He proved renewal and uniqueness theorems for series with respect to periodic mul-
tiplicative systems and Haar-type systems, constructed continual sets of uniqueness
(U-sets) and sets of non-uniqueness (M-sets) for multiplicative systems; investigated
Besov-type function spaces with respect to the Price bases; studied the Price - and
Haar-type p-adic operators; introduced new classes of Faber-Schauder-type systems of
functions and spaces of multivariable functions of bounded p-variation and of bounded
p-fluctuation, obtained estimates for the best approximation of functions in these spaces
by polynomials with respect to the Walsh and Haar systems, established weighted inte-
grability conditions of the sum of multiple trigonometric series and series with respect
to multiplicative systems, found the embedding criterion for the Nikol’skii-Besov spaces
with respect to multiplicative bases and the coefficient criterion for belonging of func-
tions to such spaces.

His scientific results have made essential contribution to the theory of series with
respect to the Walsh and Haar systems and multiplicative systems.

N.A. Bokayev has published more than 150 scientific papers. Under his supervision
8 dissertations have been defended: 4 candidate of sciences dissertations and 4 PhD
dissertations.

The Editorial Board of the Eurasian Mathematical Journal congratulates Nurzhan
Adilkhanovich Bokayev on the occasion of his 60th birthday and wishes him good
health and successful work in mathematics and mathematical education.




The EMJ has been included in the Emerging Sources Citation Index

This year, Thomson Reuters is launching the Emerging Sources Citation Index
(ESCI), which will extend the universe of publications in Web of Science to include high-
quality, peer-reviewed publications of regional importance and in emerging scientific
fields. ESCI will also make content important to funders, key opinion leaders, and
evaluators visible in Web of Science Core Collection even if it has not yet demonstrated
citation impact on an international audience.

Journals in ESCI have passed an initial editorial evaluation and can continue to be
considered for inclusion in the Science Citation Index Expanded™ (SCIE), one of the
flagship indices of the Web of Science Core Collection, which has rigorous evaluation
processes and selection criteria.

To be included, candidate journals must pass in-depth editorial review; peer review,
timely publishing, novel content, international diversity, and citation impact, among
other criteria, are evaluated and compared across the entire index.

All ESCI journals will be indexed according to the same data standards, includ-
ing cover-to-cover indexing, cited reference indexing, subject category assignment, and
indexing all authors and addresses.

Rapidly changing research fields and the rise of interdisciplinary scholarship calls
for libraries to provide coverage of relevant titles in evolving disciplines. ESCI pro-
vides Web of Science Core Collection users with expanded options to discover relevant
scholarly content. Get real-time insight into a journal’s citation performance while the
content is considered for inclusion in other Web of Science collections. Items in ESCI
are searchable, discoverable, and citable so you can measure the contribution of an
article in specific disciplines and identify potential collaborators for expanded research.

ESCI expands the citation universe and reflects the growing global body of science
and scholarly activity. ESCI complements the highly selective indexes by providing
earlier visibility for sources under evaluation as part of SCIE rigorous journal selection
process. Inclusion in ESCI provides greater discoverability which leads to measurable
citations and more transparency in the selection process.

The Eurasian Mathematical Journal, together with other 70 internationally recog-
nized mathematical journal has been included in the Emerging Sources Citation Index
(Mathematics).

Below is the extract from the list of such journals including journals with numbers
from 22 to 29.
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ON A CERTAIN INTEGRAL OPERATOR ACTING ON FUNCTIONS
DEFINED ON THE DYADIC GROUP

A.l. Rubinstein
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AMS Mathematics Subject Classification: 47G10.

Abstract. A certain integral operator acting on functions defined on the dyadic group
is studied in this article.

1 Introduction

Let G = {z = (x1, ®a, ... ), 1 € {0; 1}} be the Abelian group with the operation
"1" defined by

x—i—y = (371,91727---) + (91,92,---) =z = (21, 2'27---)7

where 2, = x5 + y (mod 2).
As is well known, the dyadic group G' may be represented on [0; 1) by means of

the relation z — > 27*x;,, with the exclusion of the dyadic rational numbers of the
keN
interval and those elements of GG that have infinite "tail" of zeros or the units of length.

This representation is unique.
It is obvious that the subset

Uk,1:{$:(0,...,O,]}k,...)}, keN
k—1
of G is a subgroup of G and
G=UD>U1D>..., ()U={0}.
keN

This chain of subgroups determines a topology of GG, being the basic system of neigh-
bourhoods of the zero of G. On the group GG one can define, in a standard way, the
translation + invariant normalized Lebesgue-Haar measure and the Lebesgue integral
with respect this measure (see [1]). In addition, we have

pUp) = 270V kel
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Let f: G — R. The sequence

WP (f) = 4P (N} = {sup [|f(@+h) = f@)llryr; k=0,1, ..., 1<p< oo} N0

heUy

is called the modulus of continuity of the function f in L,(G) (see, e.g. [2]).
Asis established in [2], [3], [4], for arbitrary w = {wy} \, 0 and arbitrary p € [1; +o0]
one can find a function f € L,(G) such that

w,(f)(f):wk, Ek=0,1,....

In [5] the operator has been defined

(Kf)(z) = — lim (f(x+1) = f2)) K(t) dp(t), (1.1)

m—00

G\Unm

where for ¢ # 0
K({t)y=2" for teU,1\U,, neN.

[t is obvious that operator (1.1) appears as a certain analogue of the conjugate operator.
As is established in [5]

(Kwn)(x) = (k+2) wa(z)

for 28 <m < 2M1 k£ =0,1,..., where {w,(z)} is the Walsh-Paley system.
It is natural question: when the condition

w(f) = O(w,), neN

n

implies the condition
KfeL(G).

We shall prove the following assertion.
Proposition 1.1. (i) The condition nw, — 0 is necessary for the inclusion
Kfe L(G) (1.2)
(1)

for all functions f satisfying the condition wy’'(f) = O(wy,).
(ii) The condition
Z n?w, < 00

neN
is sufficient for (1.2).
If the function f is considered on [0; 1] then

WO(f) ~  sup /lf 1) f@)] dt = WO 27,

ogtg2™n
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For {w,} \, 0 we will consider the function

_ % S wn T(o), (1.3)

n>0

where
2" if x S Un+1,

To(z) = { —27 if z€Up\Upsi,
0 if xeG\U,.

It is clear, that series (1.3) has the finite sum for  # 0. Moreover,

n

f(z) = Z 25wy —wy) for 2 €U, \ Uppa (1.4)

k=1

and

/ F@] dnte) = 337 2 s — ) 270 < o,
neN k=1
whenewer f € L(G).
Let us calculate wS” (f). We have

wO(f) = sup / F@+h) - f(@)du(z) =sup  sup / @t h) — f(@)] dp(e)

heU, k>n hEUk\Uk+1 A

2F—1
=sup sup Y / [f (@ +h) = f(a)] du(z).
k2n heUp\Uk+1 52 Uy g2k
K+

By (1.4) the function f is constant on Uy+75-27% for j # 0. One has x+h € Up+j-27*
for z € Uy, +j - 27%. Hence

k>2n hEUk\Uk+1

Wi (f) = sup  sup (/If(fv+h)—f(w)|du(w)

« |f<x+h>—f<x>|du<x>>:sup sup (\sz—m_l—wy)

kz2n hEUk\Uk+1 -1
Ur\Uk+1 v

+ / ‘f(a: +h) — i 2" N wy_1 — wy)

Ur\Uk+1

d,u(x)). (1.5)

The translation = + h preserves the measure, and if x, h € Uy \ Ugyq then
{z+h} = U1 U (Uk \ Ugs1). But f(z) = const on Uyyq and Uy \ Ugyy. Therefore,
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by (1.5) one has

WO(f) = 2 sup / 12wyt — w) — F(2)] da(z)

k>n

Ukt
k
—2swp 3 [ Y 2 - ) - £ duta)
k2n s=k+1 v=1

Us\Us+1

= 2 sup Z ‘ i 2" Nwy_1 —w,) — i 2w,y — w,) 2”6+
v=1

k2n szk+1  v=1

=2 sup Z ‘ i 2u—1(wy_1 _wy) 2—(s+1)

k2n Skl v=k+1

=2 > < Z 2”—1(%_1—%)) 9= (s+1) (1.6)

s>n+1 v>n+1

From (1.3) we find

ontl_q

T.(z) = Z wg ()

k=2

({wk(z)} is the Walsh-Paley system).
Thus by (1.6) we have

and
w(Kf) = (n+2)wn.

The point (i) in Proposition 1.1 is proved.

Let
ontl_1
co + Z Z cx wi(x)
n>0  k=2n
be the Fourier-Walsh-Paley series for the function f. Then
ontl g
(KN~ 3 0+2) 3 cune) = 3 (0 4+2) (Syers (5 2) = S (5 )
n=0 k=2n n=0
=3 (0 +2) (S a(fs ) = £(@) = (Sea(fi @) = f()), (1.7)

n >0

where S, (f; ) is the partial sum of the Fourier-Walsh-Paley series for f.
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It follows from (1.7) that
1K flle) < e nllSe(fi 2) = F@)llee) - (18)
neN
By [6], p. 45 one has

S 0) = f@)] = | [ Dalt)((e+0) ~ (@) dutt)

=2 [ (et - @) dutt)| < 2u0) < Cnlds

for 2F < n < 2k+L,
By using (1.8) we find that
Kfe L(G),
if
Z n*wl(f) < oo.
neN
Proposition 1.1 is completely proved.
In conclusion, we recall the following statement proved in [7].

Proposition 1.2. If the function a(y)[logyy] > 0 is convexr down for y > 1,
Jim a(y)flogy y] = 0,

and
y(a(y)llogay] —aly + floga(y +1)]) L, y-aly) T,
then
1/x
(Kf)(z) < Cy {éa(%) {1oggﬂ + / t (alt) [logy t] — at+1) [loga(t +1)]) dt};
1/x
<Kﬂm>wz/t@@u%ﬂwww+nu%ﬂ+wnﬁ;

1

Eﬁ) e o
La(l)[log, 1] + 1f t (a(t) [logyt] — a(t+ 1) [log,(t + 1)]) dt
. (K@) o
o J t(a(t)[1og2t] - a(t+1)[log2(t+1)]>dt
where

(Kf)(x) =Y a(n) [logyn] w,(z),
neN
and C, Cy, Cs, Cy are some positive constants.
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