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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COOM: HanioHambHUMI TTeJaroridHuii yHiBepcuret imeHi M.IT.

I paromaHoOBa

Kopg 3a €IPIIOY: 02125295

MicuesnaxomerHﬂ: ByJI. [Inporosa, 9, M. Kuis, Kuis, 01601, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.23

Tema gucepranii:
1. IIpo Mozyli HEMEPEPBHOCTI BUILMX MOPSAKIB Ta p~-MOHOTOHHE HaOIVKEHHS

2. On high orders moduli of continuity and p-monotonic approximation

Pedepar:

1. BBesileHO 03HaYeHHs MOZYJIiB HENIEPEPBHOCTI IPOOOBOTO MOPSIIKY, TIOPOAKEHUX MiBIPYIOI0 ONIEPATOPIB, iX
IIPUKJIAJY Ta €JIeMEHTAPHI BJIACTUBOCTI, 8 TAaKOXX MOOYJOBAHO NPUKJIAJ, HEPIBHOCTI 11711 MOAYJIiB HEIEPEPBHOCTI
MOPSIKY , SIKA BUKOHYETbCS MTPU LiJIKX 4, ajle € XMUOHOIO 117151 He LinuX a. JJoBeleHO , 110 He KOJKHA K-MaKOPaHTa €
MOJlyJIEM HEMEPEPBHOCTI K-TO MOPAIKY IPU K>3 260 K=3, a TaKOXX MOMNPEHO i€ TBEPAKEHHS Ha MOy
HEeIePEPBHOCTI po60BOro nopsaxy. Liei pe3ysibTaT € y3arajJbHEHHSIM BiiTIOBiHOTO TBEPIKEHHS IIpU K=2,
OTPMMAHOTO [JIg PiBHOMIpHUX MOIyJIiB HenlepepBHOCTI C. B. Konarinum. Kio4yoBrM MOMEHTOM [1JIs I0OTO
IIOBEMIEHHS € BCTAHOBJIEHHS JOIIOMIXXHOI HEPIBHOCTI IEBHOTO BUAY. Y AUCEPTAaLlil OTPUMAHO TaKy JOTIOMDKHY
HEpIBHICTb 11711 MOZYJIsl HEIIEPEPBHOCTI NOPSAKY a y BUIIANKY, KOJIU @ He 0O0B'sI3KOBO 1iijie. BCTaHOBJIEHO TaKoX
IIOCHUJIEHHS Liiei HEPiBHOCTI AJ1s1 K-TO MOZYJIsl HEIIEPEPBHOCTI Y BUNIAAKY HATYPabHOrO K, K>2 a60 K=2. Y CBOIO
4yepry, y BUNajKax TPETbOro i 4eTBEPTOrO PIBHOMIPHUX MOAYJIB HENIEPEPBHOCTI OAEPKAHO YTOYHEHHS 3arajabHOI

HEpPIBHOCTI [J151 K-TO MO[LyJisl HerlepepBHOCTI. [T06y10BaHO HOBUII KOHTPIIPUKIIAL, KU TI0KA3ye, 10 17151 KyCKOBO



P-MOHOTOHHOTO (p>4 a60 p=4) HabIMXKEeHHS alre6paiYyHMMU MHOTOYJIEHAaMU HePiBHICTb TUMy JekcoHa-CTeukiHa 3
IIOXiHOIO r>p ab0 r=p € XMOHOIO, HABITH SIKIIO KOHCTAHTA 3aJIeKUTh Bill QYHKI], IKy HabnuKatoTh. Lleit pesybTat
nocusoe Binomuii pesysbTat JI. I1. IOmeHko Ta yzarajabHIO€ Ha BUNIAIOK (p>4 a60 p=4) BiI0BiIHUI pe3yJbTaT 3
po6otu [I. JlepiataHa Ta I. O. llleBuyka, ofiep>KaHuii 1j1s1 BUNIAAKY p=3.

2. The thesis is devoted to the study of some questions on the moduli of continuity of higher and fractional orders
generated by a semigroup of operators, and also to construction of counterexamples for piecewise p-monotonic,
(p>4 or p=4) approximation by algebraic polynomials. We give the definition of moduli of continuity of fractional
order, of the semigroups of operators, their examples and elementary properties, and an example of an inequality
for moduli of continuity of order a that holds for integers a and does not hold for non-integers a. The main result
of the second section of the thesis is the proof that not every k-majorant is a modulus of continuity of the k -th
order for (k>3 or k=3), but also the transfer of this assertion to moduli of continuity of fractional order. This result
is a generalization of the corresponding statement for k=2, obtained by S. V. Konyagin for uniform moduli of
continuity. The key moment in its proof is the establishment of some auxiliary inequality of a special kind. In the
thesis, an auxiliary inequality is obtained for the modulus of continuity of order a in the case when there is not
necessarily an integer a. The strengthening of this inequality is also established for the k-th modulus of continuity
in the case natural k, (k>2 or k=2). In turn, for the third and fourth uniform moduli of continuity, we obtain a
refinement of the general inequality for the k-th modulus of continuity. The proofs of these refined inequalities
use the "classical" definition of the uniform modulus of continuity, which is given by finite differences of the third
and fourth orders. A new counterexample is constructed showing that for a piece-wise p-monotonic, (p>4 or p=4)
approximation by algebraic polynomials an inequality of Jackson-Stechkin type with the derivative r>p or r=p does
not hold even with a constant depending on the approximated function. This result strengthens the well-known
result of L. P. Yushchenko and generalizes for the case (p>4 or p=4) the corresponding result of the paper by D.
Leviathan and I. A. Shevchuk obtained for p=3.
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