KA3AKCTAH PECITYBJIMKACBHI FBUUIBIM 7K9HE KOT'APbI BIJIIM MUHUCTPJITI'T

«JILH.TYMWIEB ATBIHIAT'BI EYPA3USA YJITTBIK YHUBEPCUTETI» KEAK

C”l’"yIleHTTep MeH Kac FAJIbIMAAPAbIH
«GYLYM JANE BILIM - 2023»

XVIII XanbikapaablK FbUIBIMU KOH(epeHIUsICHIHBIH
BASIHIAMAJIAP )KUHAT'BI

CBOPHUK MATEPUAJIOB
XV MexaynapoaHoii Hay4Hoi KoHdepeHIun
CTY/IEHTOB M MOJIOABIX Y4€HbIX

«GYLYM JANE BILIM - 2023»

PROCEEDINGS
of the XVIII International Scientific Conference
for students and young scholars

«GYLYM JANE BILIM - 2023»

2023
AcTaHa



VJIK 001+37
BBK 72+74
G99

«GYLYM JANE BILIM - 2023» CTYJAE€HTTEP MEH KAC FAJIBIMIAPIABIH
XVIII XansikapajsIk reuibiMa KOHGepenuusicbl = XV
MexayHapoaHasi Hay4yHasi KOH(pepeHIHs CTYIeHTOB H MOJIOABIX
yuenbix «GYLYM JANE BILIM — 2023» = The XVIII International
Scientific Conference for students and young scholars «GYLYM JANE
BILIM - 2023». — Actana: — 6865 0. - Ka3akiia, opbICIlia, AFbIJIIIBIHIIA.

ISBN 978-601-337-871-8

JKvHakka CTyAEeHTTEpIlH, MaruCTPaHTTaplblH, JOKTOPAHTTAPJIBIH KOHE XKac
rajJlbIMAapAblH  KapaTbUIBICTAHY-TCXHHUKAJIBIK JXOHC T'YMAHHUTAPJILIK FbUIBIMIAAPAbIH
©3€KT1 Macelieniepi OoiibIHIIIAa OassHIaManapbl EHr131ITeH.

The proceedings are the papers of students, undergraduates, doctoral students
and young researchers on topical issues of natural and technical sciences and
humanities.

B cOopHUMK BOWIIM MOKJIAAbl CTYJACHTOB, MAaruCTPaHTOB, JOKTOPAHTOB H
MOJIOABIX  YUCHBIX IIO dKTyaJIbHBIM  BOIIpOCaM C€CTCCTBCHHO-TCXHUYCCKUX H
I'YMaHUTapHBIX HayK.

VIIK 001+37
BBK 72+74

ISBN 978-601-337-871-8 ©JL.H. I'ymuiieB aTeingarbl Eypasus
VITTBHIK YHUBepcuTeTi, 2023



6. Bokayev N. A., Goldman M. L., Karshygina G. Zh. Cones of functions with
monotonicity conditions for generalized Bessel and Riesz potentials. Math.Notes. 2018. Vol.
104, No. 3, pp. 356-373.

UDC 517
MODULI OF SMOOTHNESS AND LIOUVILLE-WEYL DERIVATIVES
Adilbay Togzhan
adilbay.togzhan@nisa.edu.kz

Eurasian National University named after L.N. Gumilyov, Astana, Kazakhstan
Supervisor: Jumabayeva A.A.

Let L, =L,[0,27] (L<p<w) be aspace of 27 periodic measurable functions, for
which |f|”is integrable, and L, =C[0,27] is a space of 27 periodic continuous functions with

|£]. =max{f(x),0<x< 2z}
Let the function f < L, have the following Fourier series

f(x)=o(f)= ao(f)+Z(av(f)COSVX+bV(f)SinW() (1)
The transformed Fourier series of (1) is given by

U(f”I’ﬂ)::iﬁv(av(f)co{"’“f%)Jfbv(f)Sin(wwﬂ—zﬂjj,

v=l

where feRand A= {ﬂn} is a sequence of positive numbers.
The function whose series coincides with o(f, 4, 8) we will call (4, 4) derivative of
the function f and denote it by f“# If A =n",r>0,f=r, then ) =f{) fractional

derivatives in the sense of Weyl and for A, =n",r>0,8=r+1, f*A)=f0 where f is
conjugate function f .

The main task is to find estimates for the modulus of smoothness of a function with a
transformed Fourier series in terms of the moduli of smoothness of the original function for
different parameters 1< p < q <o, for the average value of a bounded variational sequence.

Definition 1. A sequence A:={4,}" belongs to the MVBVS class (mean value of a
bounded variational sequence) if there exists « > 2 and the following condition is satisfied

p
1
inl i — Agsal S C (;Ziiguﬂp) ,
n

for all integers n, where the constant C does not depend on n.
Let o, (f ,§)p be the moduli of smoothness of the natural order k < N of the function , i.e.,
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o (f,8), =sup|a’ ()] .

where
A‘}](f)zA‘;‘l(Ah(f(x)) and A, ()= f(x+h)—f(x)

The history of the Ulyanov-type inequality begins with the results of Hardy and
Littlewood. In 1928 Hardy and Littlewood got the following result
He =1t eL,[027]:|f (x+h)~ £ ()] =o(h*)|= Lip(a, p)
= Lip(a, p) c Lip(ax - 06,q)

a a-0
Fipg; Hp ,

where 1< p<g<ow, =1/p-1/q, €<a <l
In 1968 Ulyanov proved that

1

,(f,8), < c{ 7ot 1), ) %jq

O ——y

where
g,q <o,

1 1
< <oo, @=———, =
1<p<q , 0 g g, {1,q= .

Here
0,(,8), =o,(f,5),.

DeVore, Riemenschneider, Sharpley in 1979 proved the following inequality
5

o (1.5), SCU(tea)k(f,t)p)%j

0

In 2005, Tikhonov and Ditzian obtained the following inequality

1

t 0. (f.y, ) %j

O e

a)k(f(r),ﬁ)pSC£

where re0< p<qg<o, k,reN.

Ulyanov-type inequality for moduli of smoothness of fractional order was considered in
the works of S. Tikhonov, B. Simonov, A. Jumabayeva and other authors.

Let @,(f,5), moduli of smoothness of fractional order o, >0, of the function f,

w, (f,6), =sup
[hj<s

w1,
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where

o

A3 2rtee )

v=0

difference of the fractional order «,« >0, of the function f e Lp at a point X with step h.

We have obtained an Ulyanov-type inequality for moduli of smoothness of fractional
order with MVBVS sequences.

Theorem 1. Let fe| ,1<p<g<w,0=Yp-1q, p>0and 2=1{2,}, € MVBVS.

Then for any « >0,
g

1) ¢ A &-1 1
w“((p’z“l_c >l ”“”“’(f’k]p

k=%
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First we recall some elements of g-calculus, for more information see e.g. the books [1]
and [2]. Throughout this paper, we assumethat 0 <g < land0 < a < b < oo,

Let @ € R. Then a g-real number [a], is defined by
[a] . L= j.-_fI ﬂ"

1_

where lim
g—=1 1—q
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