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Review
on the PhD thesis
“Weighted estimates of discrete Hardy-type operators in sequence spaces”
by Bibigaziza Omarbayeva

In the theory of weighted inequalities, one of the problems is that of
characterization of inequalities involving the Hardy operator of integral and
discrete types. One important reason is that this theory is very important for
various applications both in mathematics and technical sciences.

Weighted estimates for the linear integral and discrete Hardy type operators
are solved for most cases and there are a lot of books and scientific papers in
mathematical literature. However, for various applications it is also important to
consider the mapping properties of the more general operator, for example, the
quasilinear integral or discrete operators which include the Hardy operators.

It is clear that such weighted estimates of quasilinear integral or discrete
operators which include the Hardy operators are the weighted inequalities of
iterated Hardy type.

Nowadays a specific and particularly important variant of these concerns
iterated Hardy operator. This type of a problem has been surfacing for some time
in various research fields, quite different in nature. The inequality involving the
iterated Hardy operator is traditionally considered as a very difficult one to handle,
as it contains three independent weights and three possibly different power
parameters with a messy pile of possible relations among them. Compared with
the discrete cases of weighted inequalities of iterated Hardy type was investigated
a little than their integral analogues.

Solving this problem, specifically, obtaining of the weighted estimates of
discrete quasilinear operators which including the discrete Hardy-type operator is
the aim of this PhD thesis.

The posing of the problem is well described, all needed notations are given,
all new resuits of the dissertation work are equipped with correct proofs. The most
delicate and nontrivial is the proof of sufficiency of main results. In this
dissertation work use the method of partition of sequence in blocs. The estimates
are obtained first inside blocks, and then they are composed for full sequence.
Note that such “blocking technique” was developed earlier, but in general case for
iterated operators it is new and perspective method.
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The dissertation consists of two parts.

In Chapter 1, the necessary and sufficient conditions for the fulfillment of
weighted estimates of a quasilinear discrete operator, which include the discrete
Hardy operator, were obtained when the parameters 1< p<min{q,0} <o and
pe(0,1], p<miniq,6}, as well as the conditions 0<¢<p <8, pzland 0<g<@<p,
p=1.

In Chapter 2, the necessary and sufficient conditions for the fulfillment of
weighted estimates of a quasilinear discrete operator, which includes a conjugate
of discrete Hardy operator, were obtained when the parameters 1< p <min{q,0} <o
and pe(0,1], p<min{q,8}, as well as in the parameters 0<g<p<6, p>1 and
0<g<@<p, p>1

This study is largely fundamental, contributing greatly to the development of
the theory of functional analysis, including the theory of discrete Hardy-type
inequalities, and to the characterization of bilinear discrete Hardy operators.

The main results of this dissertation were published in high-ranked journal
“Jounal of Mathematical Inequalities and Applications” (Scopus, Web of Science,
Ql), and she performed at a some of international mathematical conferences and
seminars.

I consider that in its scientific significance and novelty of the obtained
results, the dissertation work of Bibigaziza Omarbayeva on the theme “Weighted
estimates of discrete Hardy-type operators in sequence spaces” satisfies all the
requirements of PhD dissertations presented to the doctor’s degree and its author
deserves of Doctor of Philosophy (PhD) in the specialty “6D060100-

Mt&&qﬁics”.
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Omap6aeBa bubirasu3aHbIH
«Tiz6exTep Kenictirinaeri Xapau Topizaec ANCKPETTiK onepaTop1apAbiH
caJMaKThbl Oarajayjapbn
TakbIpbIObIHAaFbl PhD AuccepTauMsIbIK KYMBICHIHA

IIKIP

CanmakThl TeHCi3mikTep TeopuschiHAa XapaH Topi3zec  OnepaTopsl
KAMTHTBIH WHTErPA/IbIK KOHE JIMCKPETTIK TeHci3uikTepre cunarrama 6epy 6acTsl
npo6GiemanapapiH 6ipi G0k tabplaapl. byl Teopus MaTeMaTHKa yLiH 1€,
TeXHUKANBIK FBUIBIMAAP YLIH O TYpJi KOJNIaHBICTaphl yUWiH eTe MaHBI3JBL.
CHI3LIKTBIK MHTErPANIBIK JKoHE JMCKPETTIK Xapau Topi3aec onepaTopiap YUIiH
canMaKThl Garanayiapbl KeIl jKaraaiiapia KapacTbpbUIFaH HoHE OFaH KaTbICTBI
MaTeMaTHKaJbIK o7e0ueTTeple KONTereH KiTanTap MeH FbUIBIMH eHOekTep Oap.
Anaiina, opTYpii KoJiJaHbICTapbiHa GaillaHBICTBl  MyHZIAM onepaTopjap/biH
OynaHaa JKannpulaHraH TypiHiH LIeHENiMALTIriHe KaTbICTEI KacHETTEpiH 3epTTey
MAHBI3bl, MBbICANBI  Xapau  OrepaTopiaphH KaMTHTBIH  KBa3HCBI3BIKTBIK
MHTErpajliblK HEMECe JIMCKPETTIK oreparopiap.

Xapau orepaTopiiapbii KAMTUTBIH KBa3KCBHI3bIKTbl HMHTETPAIIBIK HEMECE
JIMCKpETTIK  OrepaTopap/bii OCBIHIAH  Ca/IMaKTl 6arane.1y'nap51 o
yrepauysiaHFaH Xapau TypiHjeri caniMaKTbl TEHCI3AIKTep eKEeHAIrl TYCIHIKTI.
Kasipri yakpITTa, MYHBIH apHaiibl JKOHE EpEeKIle MaHBIS/B! TYP! HTepalUAIaHFaH
Xapau ornepaTopbIHa kaThicTHL. By Mocenenep 6ipa3 yakpITTaH Gepi opTypii
FBUIBIMH-3EPTTEY GachUTBIMAAPbIHIA Maia Gona GacTazibl )KOHE OHBIH TaOMFaThI
MyJiae e3reiie. JuckperTi Xapau orepaTopbIHbIH HTEPALHACHIMEH 69nanm
TeHciznikTepai Garanay ACTYPI TypAe eTe KUbIH Jen caHasa/ibl, OUTKEH] OHbIH
KypamblHa YII TIyeIc3 caJMaKThl Ti30eK dkoHe OpTYPJl KaThIHACTarhl YII

napameTp 6ap.
Hrepauusianra

1 Xapay TypiHzeri caiMaKThl TeHCI3AIKTep/iH HHTErPaJIIBIK

aHayorTaphlHa Kaparania JMCKPETTIK aHAJOTTaphl a3 3ePTTENIeH. :
JlnccepTalUsIbIK  HYMBIC ochl  Macesiesiepre  apHabl, aran adTKaHaa

AncKpeTTik XapaH Topi3/iec onepaTopiapbl KIpeTIH AHCKPETTIK KBa3UCBI3BIKTBIK
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orepaTopiap/blH CalMaKThl OaranapbiH any AMCCEPTalMsAIBIK JKYMBICTBIR
vakcathbl 00JIbI TabbLIA/BL.

JKymbIcTa MoCeNEHiH KOWBLIybl JXaKChl CHIATTalFaH, GapiblK KaXeTTi
genriziep KENTipUIreH, AUCCEPTAUMSIBIK HKYMBICTBIH GapNBIK JKaHa HOTHXKeJepi
JyphiC ARMeNIepMeH xKababikTanFa. JKyMbICTbIH epekienikTepiHiH 6ipi - Oy
Herisri  HOTIDKENEpAiH  JKeTKimikTinikti  GesikTepiH nonengeyinme.  byn
AMCCEpPTALMSIIBIK JKYMBICTa Xapiy Topi3fec onepaTopbIHBIH 31eMEHTTEPIH 9p
uykrene Genikrepre Geiy afiici KonaanbuiFaH. baranaynap alibiMeH GeiKTepAIH
iliHeH anblHAABI, COJAH KeliH GapiblK Ti30ekTep YIIH ajlbIHA/BL. Bipak Oy
JKYMBICTA KOJ/IAHBUIATBIH (IOKATM3aUUs dMICi» OYpBIHFBI KONIAHBUIBI XKYpreH
SNiCTEpIeH e3relle, HAKTHIPAK afiTKaHAa [MCKPETTI WTepaLHslaHFaH Xapau
Topi3ziec OmepaTopapsl yIliH 6y jkana, api NepCreKTHBACH! Gap axic.

JluccepTalusUIbIK JKYMBIC €Ki Tapay/JaH Typa/ibl.

Bipinmi Tapayna, AMCKpeTTI Xapau OrnepaTopel KipeTiH KBa3HCBI3BIKTEI
JMCKPETTIK OMepaTOpAbIH CalMaKThl Garajiayapbl OpbIHAATYbIHEIH KaXXeTTi JKoHe
JKeTKUTIKTI  [IapTTapel — IapameTpliep 1< p<min{q,0} <o  XoHE pe(0,1],
p<min{q,6} 1IapTTapblH OpbIHAAaraHxa, COHLIMCH Katap rapameTpiepaiH
0<g<p<@, pz1xoHe 0<¢ <@ < p, p=1 xaraannapsl OpelHAANIFaHIA aJIBIH/IBI.

Exinwi Tapayaa, AMCKpeTTi Xapau OnepaTOphIHLIH Tyiingeci KipeTiH
KBA3UCBI3bIKTBl  JMCKPETTIK ~ OMEpaTopAblH  CAIMAKTbI Oaranaynapsl
OpBIHAJTY bIHBIH Ka)KeTTi  JKoHe  OKeTKiNiKTi  IIapTTapel  NMapamerpiep
1< p<min{q,0} <o KoHE pe(0,l], p<min{g,f} wWapTTapblH OpEIHAAraHAa,
COHBIMEH Karap napameTpiepiiH 0<g<p<6, p>1 aHE 0<g<@<p, p>1
KaTbhlHACTapbIH/A J1a JIbIH/bI.

By 3epTTey HerisiHeH dyHzameHTabAI GONBIM TabpL1anpl, QyHKIMOHAN/BI
iminge muckperti Xapam Topi3ec TEHCI3AIKTEP

Taqfay TEOpHACH, OHBIH 1
TeopUsChIHA ~ JKOHE GUCHI3BIKTEI  AMCKpeTTi  Xapau — OmnepaTopsiapbiHBIH

cumaTTamManapblHa ayFa YJIKeH YIec KOCabl.
Byn auccepTalysHbIR Herisri HoTMKenepi xorapbl pedTuHrini «Jounal of

Mathematical Inequalities and Applications» (Scopus, Web of Science, Q1)
KypHaJIbIHA K3HE JOKTOPaHT ~ GipHeIle  XabKapalblK — MaTeMaTHKalbIK
KoH(epeHUHsIap MCH ceMHHapyapra KaTbICThI. .

FhUIbIMH MAHBI3[BUIBIFBl MEH aJIbIHFaH HOTHIKEJIEPAIH JKaHAIIBUIABIFEIMEH
«Tiz0extep kemicririnmeri  Xapau Tapi3neg JUCKPETTIK ~ OrepaTopiapiblH
casMaKThl Oaranaysapb» TaKpIpbIObIHAAFbI Bubirasuza OmMapOaeBaHbIH
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JHUCCEPTALMSUIBIK JKyMbICBl PhD  mucceprauusceiHbiH - OapiiblK - TajlanTapbiH
KaHaraTTaHABIPaAbl JKoHe aBTopabl «6D060100-maTemMaTHKa» MaMaHBIFbl

goitbiHa Punocodpus Jlokroper (PhD) napexecin amyra coiikec keyeni Jaen
caHaWMBIH.

Jlape-Dpuk Ilepccon

PhD, IIpogeccop

UndopmaTika :xkHe ecentey TeXHHKachl Kadeapachbl
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l'opon Hyp-Cynran Pecny6anka Kasaxcrau
JlBajquarh TpeThe aBrycra JBe THICSYM ABAALATH NEPBOrO roJa

41, KanrapGaesa Caiipanryin BasxmeToBHa, HOTapHyC HOTApHAILHOTO OKPYra FOpoX
Hyp-Cynran, neiictBylomas Ha OCHOBaHMH rocyaapcTBenHol jmuensun Nel2003160,
BbljaHHOH Komuretom PErHCTPALMOHHON CiMyX0bl M OKa3aHWs [pPaBOBOH MMOMOLIH
MunucreperBa toctuuun Pecny6mukn Kasaxcran, or 10 mas 2012 roma, CBHIETENBCTBYIO

MO/UIMHHOCTb MOANHCH  mepeBoauuka — Lllopanu  [oypen. JInuHOCTh — MEpeBOAYHKA
YCTaHOBJICHA, IOJTHOMOYHS U IeeCNOCOOHOCTD MMPOBEPEHBI.

3aperucTprpoBaHo B peectpe 3a Nel1410

OnayeHo HoTapHycy coriacHo, cT. 30 9.2 u ¢1.30-1
3akona PK «O HoTapuare»
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