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Subject: Review of the PhD thesis of Meiirkhan Borikhanov

“Research of regular and singular solutions of fractional differential

equations”

The PhD dissertation of M. B. Borikhanov has two directions for
investigating the regular and singular solutions of linear and nonlinear fractional
differential equations. In the beginning, he considered regular solutions of
fractional differential equations and then gradually began to study the singular
solutions of these equations.

In Chapter 1, he obtained results on maximum principle in bounded
domain for fractional derivatives in the sense of Riemann-Liouville, Caputo-
Fabrizio and generalized Caputo-Fabrizio. According these results, the
solutions of linear and nonlinear fractional diffusion equations have been
studied.

In Chapter 2, a fractional analogue of Duhamel principle has been
established for the time-fractional diffusion equation. Then, by using this
principle and Banach Fixed Point theorem he proved local existence of the
semilinear integro-differential diffusion equation and system with singular in
time source, an integro-differential diffusion equation and system with
exponential nonlinearity and the integro-differential diffusion system with
nonlocal nonlinearities.

In Chapter 3, by using well-known test function method, he found the
Fujita type critical exponents for the semilinear integro-differential diffusion
equation and system with singular in time source and showed nonexistence of
the global solutions. In addition, the blow-up results for the integro-differential

Université de La Rochelle

Faculté des Sciences et Technologies ~Avenue Michel Crépeau - 17042 LA ROCHELLE Cedex1 - +33 (0)5 46 45 82 59




diffusion system with nonlocal nonlinearities are considered. Furthermore, he
established nonexistence of global solution to the integro-differential diffusion
equation and system with exponential nonlinearity.

Turning to the assessment of the PhD dissertation as a whole, it should be
noted that the author of the dissertation was able to establish a number of new,
interesting results on regular and singular solutions of fractional differential
equations. The main results of the thesis are formulated as rigorously proved
theorems. They are reliable and reasonable. Auxiliary statements of the
problematic issues of each section are formulated in the form of lemmas and
statements, and they are also rigorously proved.

Note that the doctoral student has sufficiently general scientific
methodology and logic of technology research projects. The main results of the
work are published in high-ranking journals “Applied Mathematics Letters” and
“Mathematical Methods in the Applied Sciences”, approved at a some of
international mathematical conferences and seminars with specialists.

I consider that in its scientific significance and novelty of the obtained
results, the dissertation work of M. B. Borikhanov on the topic «Research of
regular and singular solutions of fractional differential equations» satisfies all
the requirements of PhD dissertations presented to the doctor’s degree and its
author deserves the degree of Doctor of Philosophy (PhD) in the specialty
“6D060100 — Mathematics”.

Professor Dr. Mokhtar Kirane J>I’(l

mokhtar.kirane@univ-Ir.fr
Université de La Rochelle, France
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.la Powenb yHUBepCHTETI
f 517I5IM KOHE TEXHOJIOTHSIIAP
PaxyabTeTi

Jla Pomuens, 13 kapauuia, 2020 xbu1

TaxeipeiGbl: Meiiipxan BepixanoBroin “BeJmex perri AuppepeHHANIBIK
TeHIeyJepaiH  peryasip  K9He  CHHIYJsip  IHemiMiepiH seprrey”
TAKBIPBIOBIHAAFbI JOKTOPJIBIK JHCCEPTAUHMACHIHA PelleH3Hs.

M.b. bepixaHOBTBIH JOKTOPJBIK [OMCCEPTALMACHIHAA CBHI3BIKTB JKOHE
DeHCBI3BIKTEl Genmex peTTi auddepeHUManiblK TeHAEYIepIiH peryssp xoHe
CHETYJISP LICWIMIEPiH 3epTTey GarbITTapbl KapacThlpbliraH. EH aisiMeH, o
Oenwexk perTi auddepeHImanIbIK TeHAEYIEPAiH Peryisp IIeIIiMAEPiH Tazall,
COZaH KelflH COMKeCiHIIe 0Chl TeHIeYNeP/iH CHHIYJISp MeiMIepiH 3epTTereH.

I-Tapayna on wekrenren obneicta, Puman-Jluyswis, Kanyro-®abpuuuo
#2He okanneltasraH - Kamyro-@alpuuio  MarbIHACHIHAAFbl  GOIIeK  perTi
TYBIHIBUIAD YINH MakCHMyM NPHHLMNTEpiH anmsl. OChl HOTHXeNep apKbLIbI
CBI3BIKTBI  JKOHE  OeHChI3bIKTBI  Gemmek perri aupdysus TeHaeynepiHin
IeIiMAepiH 3epTTe .

2-tapayna yakelT OoibiHma Gemmek perri aubdysus Tenmeyi ymim
Aproamesl NpUHIUIIHIH OeJiexk aHajiorsl aneiHabl, OChl IPUHUHUITI JKoHE
baHaxThIH OEKITIINeH HYKTe TeOpeMachlH KOJIiaHa OTHIPBII, OJ1 YaKbIT GOMbIHIIA
CHHIYJAp  Jepekkesi Oap kapTbulall CBISBIKTBI HMHTErpo-AudQepeHnan bl
1uhQy3us TeHaeyi jKoHe TEHJIeylep XYHeCiHiH, SKCIIOHEHIHMAIAbl GelChI3bIKTEI
aupdysus  TeHaeyi  MeH  TeHAeyldep  KyHeciHiH ~ JkoHe  Oeiyokan
OeiChI3BIKTBIIBIKIIEH Oepinren auddysus TeHmeynep KkyieciHiH JoKaiibl
memimaepitiy 6ap GoybIH qonenaei.

3-rapayna Oenrini chiHaK (YHKIMA ONiCIH KOJJaHa OTHIPBIN, O YaKbIT
OOWBIHIIA  CHHIYIAp  JEpeKke3i 6Gap  jkapTelmall  CHI3BIKTEHI UHTErpo-
nuddeperuranyipl uddysus Teraeyi xoHe TeHAeyIep Kyiecinin Oy mxuTa TUITI
KPUTHKAJIBIK KOPCETKILITEPIH TaNThHl jXKoHE TNOGAIABI IIEIIMIEPiHiH KOKTBIFbIH
kepcerti. CoHbIMeH Karap, Geiinokan GeiChI3BIKTEI HHTErpo-auddepeHHa b
maddysust TeHaeynep xKyhecinin memiMaepinin kupaysin seprreni. Caiikecinime,



071 OeulleK peTTi JKCIOHEHIHMANIbl OeHCHI3BIKTEI IudQy3us TEHJAEYl MeH
TEeHJIeyJIep JKYHeCiHiH rio6ap! memiMaepiHii 60MaybIH JoTenae/.

JIOKTOPJIBIK MCCepTaLUsAHbl TyTacTail GaramaiTeiH GoncaM, auccepramus
aBTOPEI Oemek peTTi Au(pepeHuHaNIBIK TeHNeyIepAiH Peryssp KoHe CHHIYIISD
memimaepi GofibiHIua OGipkarap JkaHa [a KBI3HIKTHI HOTIXKEIEpre Ko
KETKI3TeHIINH aTam eTKIM KeJsesi. JluccepTalusHbIH Heri3ri HOTHKelepi HAKThI
JlaJIeIIeHIeH TeopeMasiap Typinje TyXbIpbIManran. Onap ceHiMIi jKoHe aKbLira
KOHBIMJIbI. Op GeniMHiH npobaeMalblK MoceneepiHiH KoMeKIi TY)KBIPBIMAPhI
JeMMaiiap TYPiH/E TYXKbIPBIMIAJBII JI9JIEACHT eH.

JIOKTOPaHTTBIH FBUIBIMH 3€PTTeY JKOOAIAphIH KYPrisy GOMBIHINA FHUIBIMH
9iCHAMACHI MEH JIOTMKACHI KeTKLUTIKTI. JKYMBICTBIH HETi3ri HoTHXxenepi "Applied
Mathematics Letters "xone" The Applied Sciences in Mathematical Methods"
CeKIAl Genei xKypHanapeina Kapusiad s, COHBIMEH Katap, OChl JOKTOPJIBIK
AUCCEpTalMsla albIHFAaH HOTHXKenep OolblHINa, Oipkarap XajbIKapaiblk,
pecmy6inKaibIK KOH(pepeHIUsIIap MeH ceMUHapnapa GasiHaaMa skacaibl.

M.b. BepixanosTelH “bemmex perri InpdepeHUMANABIK TeHIEYIEPAiH
peryiip  KeHe CHHIYJAp  IUemiMIepiH  3epTrey” TaKbIPbIObIHIAFbI
AMCCEPTAlMSUIBIK JKYMBICHI ©31HIH FBUIBIMH MAaHBI3ABIIBIFEl MEH AalIbIHFAH
HOTHXKEJIEP/iH JXaHaIbIFbl GolbiHIIa “6D060100 — MaTtemaTHka” MaMaHIbIFbI
OofibiHina Qrinocodus aokropsl (PhD) FeulbiME opexkeciH amy VIIiH yChIHBLTFAH
AOKTOPJIBIK AMCCePTaLHANApAbIH OapiblK TananTapblH KaHAFaTTaHABIPAbl eIl
CaHalMBIH.

ITpodeccop noxTop MoxTap Kupane
mokhtar.kirane@univ-Ir.fr

JIa Pomesnie YauBepcureti, ®panuus
+33 (0) 5 46 45 83 03

byn orcepoe Koamanba 6ap



TekcT-nepeBo AOKyMEHTa aHITIMMCKOrO s3bIKa Ha Ka3axCKUM fA3BIK BBINOJIHEH
MHOK0, nepeBoauukoM, Kyprteibaeodt ['ynHaz MyxamenanueBHOH, HHH
770502401865, Pecmybnuka Kazaxcran, ropoa Amnmarbl, BocTaHIBIKCKHHI paioH,
yiauna MapkoBa, 24A, oduc 18, Ten+7 7772473792, e-mail: globus-zh@mail.ru.

ropon Anmarthl Pecrry6rmuka Kasaxcran. JleBaToe Jekabpsi JBe THICAUM JBA/IIATOrO
rojaa. A, Koxxaxmeros Hypnan Kuprusbaesny, HoTapuyc ropoja AjaMaThl, JTULEH3HsI
Ne 11002952, Beigana KomurteroMm PeructpanroHHOM City kOBl U OKa3aHUA [IPaBOBOM
nomoumt MunucreperBa roctHunMu PecryOmuku Kasaxcran ot 21.11.2011 ropa,
CBUJETENbCTBYI0 MOMJIMHHOCTh MoAanucd nepeBogurka KypreiGaeBoit [ynnas

MyxamenanueBspl. JIMUHOCTH IepeBOAYMKA YCTAHOBJIEHA, [EeCIOCOOHOCTE U
MIOJIHOMOYKS ITPOBEPEHBI.

3apeructpupoBaHo B peectpe 3a Ne342(

OrmrauenHas CyMMa: OJIHa ThICAYA YEThIpECTa CCMBJAECAT IBa TCHI'C.
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