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Report on the PhD thesis by Nurlan Yerkinbayev « Boundary conjugation
problem for piecewise analytic function and their applications in Besov
spaces» in fulfillment of the requirements for the degree of Doctor of
Philosophy (PhD)

The PhD thesis of N. Yerkinbayev under review presents a significant
contribution to the study of boundary value problems for fractional analytic
functions within Besov spaces. In this dissertation, the classical Riemann boundary
value problem is successfully extended by formulating and solving it in the
framework of Besov spaces, thereby relaxing the traditional Holder continuity
conditions. In the works of N.K. Bliev, the properties of Cauchy-type integrals in
Besov spaces have been studied, and the Noether solvability of singular integral
equations with the Cauchy kernel has been examined without the application of
boundary value problem theory. Boundary value problems for analytic functions in
Besov spaces are being considered for the first time in this dissertation. Until now,
such and similar boundary value problems have been studied within the framework
of Holder continuous function spaces.

The thesis offers a method for addressing boundary value problems in the
setting of Besov spaces, which includes continuous functions that do not satisfy the
Holder condition. This is a novel approach, as previous studies typically assumed
Holder continuity. The study introduces a new class of Cauchy-type integrals with
continuous density in closed domains, proving Sochocki’s formula for these
integrals. The results obtained have substantial theoretical importance, as they
provide novel insights into the solvability conditions of boundary value problems in
functional spaces with fractional smoothness. Moreover, the study offers practical
implications in mathematical physics, differential equations, and singular integral
operators.

Overall, the dissertation demonstrates a high level of mathematical rigor,
originality, and applicability. The findings are expected to be valuable for future
research in complex analysis, functional analysis, and differential equations, and
they contribute to advancing the theoretical foundations of boundary value problem

studies.

I consider that the dissertation of N. Yerkinbayev, titled « Boundary
conjugation problem for piecewise analytic function and their applications in Besov
spaces.» satisfies all the requirements for the degree of Doctor of Philosophy (I.)h.D)
in the specialty «8D05404-Fundamental and Applied Mathematics» and my decision

is to “Award” the degree.

A huseen/

Professor Vladimir Mityushev
Cracow University of Technology, Krakéw, Poland
wladimir.mitiuszew(@pk.edu.pl
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Hypaan EpkinGaeBToin

Punocodus noxTops (PhD) FelabiME Aapeskecin any ymin "Becos
KeHicTikTepineri 66K Ti-aHATHTHKAIBIK QYHKIHAIAD YIIiH MeKapabIK
Ty#iHJec ecenTep IHe 0JIapAbIH KOJ1IaH6aaaphl' KaHAHIATTHIK
AHCCEePTANHSACHIHA MiKip

H. EpkinGaeBTBIH peleH3MsUIaHFaH KaHIWAATTHIK JHMCCEPTAlMsiChl becoB
KeHICTIriHAeri Gemmek-aHaTUTUKAIBIK QYHKIMANAP YIIiH IIeKapajiblK ecenTepin
3eprreyre eneyni yinec Oomsim Tabeutamel. Ocbl auccepranmsaga PUMaHHBIH
KJIaCCHKAJBIK IIeKapalblk ecebi OHBI TYKBIPBIMAAY JKoHE becoB KeHicTiri
meHOepiHze Melry apKbUIbl COTTI JKalnblianraH, 6yt [énpaep GoibIHIIA JoCTYpIli
Y3MIKCI3MIK JKaraimapblH  onciperyre Mymkiagik 6epemi. H.K. Bimetin
eHOextepine BecoB kewicririnzeri Komu TUnTi MHTErpaifap/blH KacHeTTepiH
3epTTeN/i, COHBIMEH Karap LIeKapalblK ecenTep TEOpPHACHIH Kongan6ak Komm
SIPOCBIMEH  CHHTYJSIIBIK ~MHTErpaiiblk TeHueynepaiH Heérep GolibiHiua
wenriMainiri 3eprrenai. Ocel aucceprauusga becoB KeHICTIriHAer aHAIUTHKAIBIK
(GyHKIMsIApIbIH [IeKapalblK ecenTepi aFall peT KapacThIpbliaibl. OCBl yakKbITKa
JeliH MyHJall JKOHE yKcac IueKapanblK ecenmTep [ EmpaepaiH  Y3MiKCi3
byHKIMsIAaps! KEHICTIr merinae 3epTTeni.

Ocwl mucceprauuss [énpaep IIapThIH KaHaFaTTaHABIPMAHTBIH Y3IKCi3
(GyHKUMANApABl KaMTUTHIH BecoB KeHICTiri jkaralblHaa MIeKapajblK ecenTepal
LNy o/iCiH YChIHa/bl. By aHa Tocil, eWTKeHi anbHFs 3epTTeynep [Enbaepain
y3mikci3iria ycbiHzpl. 3eprrey kalbblk aliMakrapia y3Hikcis ThiFb3AbIKIeH Komu
THIITi MHTErpaIap/bIH XKaHa KJIaCChIH eHrizeni, 6ys unTerpanaap ymin CoxoukHi
dopMymaceH Jonelieii. ANbIHFaH HOTHKeIep alTapibIKTail TEOPUSIEIK MOHIe
ve, oirTKeHi onap Geuuiek TEriCTIKTIH (yHKIMOHANIB! KeHiCTIKTepiHAeri
IIeKapanblK €eceNTep[iH IIeully IIapTTapbl Typajibl JXaHa TyciHik Gepeni.
CoHBIMEH KaTap, 3epTTey MaTeMaTHKalblK —(uskkana, aubepeHIHaIBK
TeHJeyeplie KOHE CHHIYIAPIBIK MHTErPAIJBIK ONeparopiap/ia MPaKTHKAIBIK
KOJIJJaHyIbI YCBIHAIbI.

YKanmel, JUCCepTalUs MaTEMAaTHKAJIBIK KaTaHBIKTBIH, ©31H/IIK epeKIIeNiKTIH
JKoHE ©3eKTLTIKTIH JKOFapsl JeHreiin kepcereni. HoTwxenep Kewenai Taniay,
DYHKUMOHAIIBIK Tanjay koHe AubQepeHIManIbK TEHACYIEp CalachlHIarEl
Gonamak 3epTTeyJiep YLIiH KyHubl Gonbin Tabbutabl koHe WeKkapalblk ecenTepl
3epTTey/liH TEOPUSIIBIK HETi3/epiH aMbITyFa bIKIall eTe/i e KYTiIyIe.

Men H. Epkin6aerteiH "becos KeHicTikTepiHaeri GeniKTi-aHaIUTHKaIbIK
dyHKUMsIAp YIOiH [IeKapanblK TYHIHEC eCenTep KoHe ONapAblH KonnaHGa.napm::
artel  gucceprammscel  "8D05404-Ipremi  sKoHe KonjaHbanbl  MaTeMaTHka
MaMaHbFE! GoitsiHina dunocodus mokropst (PhD) JI9pEeKeCiH ally YLIIH 6apm.u$
TananTap/sl  KaHaraTTaHJbIpajibl  JeT caHaliMBIH JKOHE FBUIBIMH JIOPEXKEH]
"Taraifpiay" Typalibl M KaGblIaiMBIH.
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ap0BOfi TIOMOTI Munucrepersa foctumuu Pecry6muxu Kasaxcran or 21.11.2011
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