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1. O6o onucanue HA NPeICTABEHUTE MATePHUAJIN

OcHoBaHue 3a HaIMMCBaHETO Ha Ta3u pereH3us e 3amoBeq Ne OXK-4-5-12 ot 23.06.2020 r. Ha

pektopa Ha TY-Codusi, KakTo U Ha pelIeHne Ha Hay4yHOTO >Xypu Mo npoueaypata (IIporokon
Ne1/07.01. 2020 r.).

HpeHCTaBeHI/ITe MaTCpHraIi Ha CICKTPOHCH HOCUTEII CbAbpPiKaT:



—

. HI/IcepTaHI/IOHeH TPy,

N

. ABTOopedepar Ha AUCEpTAIMOHHEH TPYA;

w

. 3amoen Ne 883/12.03.2015 r. nHa Pekropa Ha TV 3a 3amucBane Ha bosH CBerociaBoB
KoctanuHoB B 3a/104Ha JOKTOpAHTypa ¢ HaydeH pbkoBoauTen mpod. a-p ['eopru [leHues

Benkos — ®IIMU na TY;

o

. [Ipotoxomu ot 1.07.2016 r. u ot 1.03.2016 3a mpoBeIHN U3MUTH COTBETHO IO CHEIUATHOCTTA
oT uHANBUAYyanHusa mwiaH Ha bosn CBerocnaBoB KocTaqinHOB U MO aHTIIMWCKU €3HK, U
nBara c¢ ouenka Orinuen 6,00;

. Kcepoxonmne Ha mumimoma cepus A -2011 CY Ne 210234 or 10.12.2001 r. 3a Buciie

o1

obpazoBanne, OKC maructsp 1o crneuuaiHocT ,,MaremMaTuka;
6. TBopuecka aBToouorpadus na bostH CerocnaBoB KoctaguHos,
7. CiuchK Ha MyOJIUKAIIMUTE TI0 TeMaTa Ha JUCEPTALIHATA;

8. Kornust Ha Hay4HUTE TPYAOBE MO TUCEPTALMOHHHUS TPY/I;
9. [IpuHOCH Ha TUCEPTALMOHHUS TPYI
10. ABtopedepar.

KommiiekThT MaTepuai 1o mporenypara 3a npuaooruBaHe Ha oOpa3oBaTelHaTa M HaydyHa
CTEIIEH ,,JOKTOP®, mpencTaBeH ot ac. b. KocraguHos, € mbiieH ¥ 0TroBapsi Ha N3UCKBaHUATA HA
3PACPB, IlpaBuinuka 3a npuaranero My u [lpaBuiHMKa 3a ycnoBUsATa U pesia 3a MpuIo0uBaHe
Ha HAy4YHM CTEINIEHU U 3a 3a€MaHe Ha aKkaJeMH4HU JIbKHOCTU B TY — Codus.

[Ipuemam npeacTaBeHUTE MaTEPUAIIH 32 PELICH3UPAHE.

2. AKTYAJHOCT HA mMPoodJeMa

OcHoBHUTE OOEKTH Ha M3ydaBaHE B JMCEpPTAIMITA Ca HIKOJIKO OCHOBHU M J0OpE MO3HATH
yYpaBHEHUS W HEPABEHCTBA OT TEOPHUATA Ha 4YacTHUTE AUGEpPEHIMATHH YpPaBHEHHs, KOUTO
3a4bJIO0YEHO Ca U3CIIEIBAHU B IIOCICHHUTE MECETUICTHUS. 10Ba ca HSIKOM CIUITUYHU
ypaBHEHHUS U WHTEPIIONAMOHHN HEepaBeHCTBa OT Tumna Ha Xapau-CoboneB. 3a HepaBeHCTBaTa
ot tuna Ha Xapau-CoOoseB ca MOJy4YeHd MUHUMH3apaly GYHKIUN U ONTUMAIHU KOHCTAHTH.
3a eNMMNTUYHUTE YpPaBHEHMsI Ca aHAJIM3UPAaHW CBOWMCTBATAa HA PEUIEHUATA OT THUI OCHOBHO
CbCTOSIHME. JIOMBIHUTENHO € HM3yuye€Ha W YCTOMYMBOCTTAa U CHJIHATa HEYCTOMYMBOCT Upe3

I/I36yXBaHe. Bcuuku te3un pe3yiTaT B AUCCpTALlUATA HAATPpAXKAAT MOJIYUCHOTO O MOMCHTA B



obyacTTa Ha 000OIIEHNTE HETWHEHHU YpaBHEHUsI U 0000IaBaT mosxydeHuTe B mocieanure 10

TOJIMHU B 00JIaCTTa Ha HEJTMHEHHUTE ypaBHEHUs, kKaTo ToBa Ha KnaitH-I"opnon-Xaptiu.

AKTyaJ'IHOCTTa Ha pa3pa60TBaHaTa aucepranusa € OYCBHUIHA - U3CJIICABAHCTO € IIOCBCTCHO HA
AKTYaJIHU HpO6HeMI/I, KOMTO ca OOEKT Ha H3CJICABaHC OT pcaulia aBTOPU B IMCCICIHUTC

JACCCTUIICTHA.

3. O030p HA CHABPKAHUETO M PE3YJTATHTE B IMCEPTALMOHHHUS TPV,

Jlucepranusita ce CbCTOU OT YBOJI, MET IJIaBU, 3aKioueHue u Oubnuorpadus u e HamMcaHa
Ha 119 crp.. bubnunorpadusra ce cbcTon oT 69 U3TOYHMKA, OCHOBHO OT MYOJIIMKYBaHU CTaTHH.
Tst e mpiHA ¥ W3uUepraTenHa U naBa 1o0pa MHGOpPMATHBHA MPEICTaBa 3a MOJIYYCHHUTE JOCETa

pe3yJiTaT Mo Temara.

B yBOAa € HAIIPaBCHO KPATKO OIHMCAHHWEC Ha HU3CJICABAHHATA IIO I'JIaBH. 3a BcsgKa TiaBa €
npeacraBcHa UCTOPHUYCCKA CIpaBKa Ha M3BCCTHUTE B JIMTCpAaTypara pE3yjITaTu H € 000CHOBA
AKTYAJIHOCTTAa Ha paslrjiekaaHaTra 3aJada. I[o6pe ou 6I/IJ'IO, B yBOJa aa €€ NPCACTABAT KAKTO

LEJINUTEC, TaKa U IOCTUTHATUTC PE3YJITATH B JUCCPTALIUOHHUA TPYA.

[IspBa rmaBa (HOMepupaHa 2), KOSTO ce ChCTOM OT Tpu maparpada, € TOCBeTeHa Ha
WHTEPIIOAIIMOHHOTO HepaBeHCTBO Ha [ammapau-HupenOepr m HamMupaHeTo Ha Haii-moOpata
KOHCTaHTa B TOBa HepaBeHCTBO. JlepwHHMpa ce chOoTBeTHaTa MWHHUMHU3AIMOHHA 3aj7ada U Ce
Joka3Ba, ye omnTtumanHata (yHkuus e pemieHue Ha p-lllokap ypaBHeHue. PasrnexxgaHoto
HEPaBEHCTBO ce 3aMeHsl ¢ monaxojsnl ¢yHKIMoHan Ha Baiiepmipac. 3a To3u (yHKIMOHAN ce
J0Ka3Ba CHINECTBYBAHETO HA TIOJOKUTEIHH, PATUATHO-CHUMETPUYHH W HaMaJsBaIlH
MUHUMHU3ATOpH. Pe3ynraTtuTe B ucepTanusaTa IpoabKaBaT U3CIeABAaHHUATA B HIKOW U3BECTHHU B
nuTeparypata uscinensanus, kato [22] u [37]. llle otOenexa, ue Gpopmynure Ha cTp. 6 J0JIy HE

ca I[e(bI/IHI/IpaHI/I B JUCCPTAIUOHHUA TPYJ (KaKTO HI/IH_IC), a B CcTaTusdiTa,

Vladimir Georgiev, Mirko Tarulli, George Venkov, Existence and uniqueness of ground states
for p - Choquard model in 3D, apu Xiv:1803.03492, [math.AP]

KosTO Ou O6uio 1o0pe J1a ce HuTUpa.


https://arxiv.org/search/math?searchtype=author&query=Georgiev%2C+V
https://arxiv.org/search/math?searchtype=author&query=Tarulli%2C+M
https://arxiv.org/search/math?searchtype=author&query=Venkov%2C+G

B rmaBa BTOpa, HOMepupaHa 3, ce W3CJIeIBaT COJIMTOHHUTE BBJIHM HAa YPAaBHEHHETO Ha
Ipbeoaunrep-1llokap. M3yuena e nmokamHata A00Ope MOCTaBEHOCT (KOPEKTHOCT) Ha HayallHATa
3a/laya U € JokazaHa TeopeMa 3.1.2 3a opOMTasiHA YCTOMYMBOCT HAa COJUTOHHUTE BBHIHHU.
OTHOBO pe3yiTaTuTe B Ta3W IaBa 0000IaBaT M MOAOOpPSIBAT HAKOU CHBPEMEHHU DPE3YyJITATH,

karo te3u B [37] u B [52].

B cnepBamte Tpu INiaBU € HANPaBEHO ISUIOCTHO M3CJIE/IBaHE HA YCTOMYMBUTE CBOWMCTBA HA
ypaBHeHnuero Ha KiaitH-I'opnon-Xaptpu. B rnaBa 3, HomepupaHna 4, ce mzy4yaBa opOuTaiIHa
HeycToWYMBOCT. M3cnenBana e moapoOHO 3amadara Ha Komm. 3a pasmuka ot [36], [7],
[28],[31],[55],[62] , orpanuucHusTa BBPXY pasricKaaHara 3ajada 3a OMPOCTEHH M I0-JICKH.
JIOBITHUTEITHO, pa3riiexkia ce M Mo-o0uus ciaydaid. Jloka3zaHo € ajlTepHaTuBa Npu U30yXBallo
pelienne. B aucepralMOHHUS TPYH C€ M3IMOJ3Ba MOXOIBT MPEUIOKeH B cratusarta [69], Ho

aarnTupad KbM HU3CICABAHOTO YPAaBHCHHC.

B rnaBa 4 ce m3cienBa opOWTadHA YCTOMYMBOCT HAa COJNIMTOHHHMTE BBJIHH, Karo ca HSIKOH
JOCTaThuHH YCIOBHS. V3CcieBaHuUsTa B Ta3M IJIaBa CE OCHOBABAT HA PE3YJITATHUTE MOJYYCHH OT
Shatah [60] 3a chiiecTByBaHe Ha YCTONYMBU CHIIMTOHHU BBJIHU, KATO IUTHUPAHUTE WU3CIICIBAHUS

ca 00001IeHN U POIBIIKEHU.

B rnaBa 5, Homepupana 6, ce AepUHUpa MOHATHETO CHJIHA HEYCTOHYMBOCT U ca MOJy4E€HU
KPUTEpUM 3a CHJIHA HEYyCTOMYMBOCT 4pe3 n30yxBaHe. To3u BUA HEyCTOMUMBOCT 0060011aBa

MOHATHETO OpOUTATHA HEYCTONYHUBOCT.

B zaxmrouenuero (HomepupaHo ¢ 7) ca MOCOYEHU OCHOBHUTE MPUHOCH HA JUCEPTALIMOHHUS
Tpyn. [locoyeHn ca oceM OCHOBHM TMPUHOCA, KOUTO aJE€KBAaTHO OTpa3sBaT IOJYYCHHUTE B

AucepTranusaTa pe3yjTaTu.

4. TIpuHOCH HA JUCEPTAIIMOHHUS TPV/L.

OcHOBHHTE MPUHOCH B AMCEpTAIUATa, CIOPEA MEH, ca B 00JacTTa Ha ypaBHEHHUETO Ha
Knaita-I'opnon-Xaptpu. 3a ToBa YypaBHEHHE € HANpaBeHO IISUIOCTHO U3CIEABaHE Ha
ycTounBuTe CBOMCTBA. [lomydeHn ca pa3jauvyHM KPUTEPUU 3a OpOMTATHA yCTOWYUBOCT, 3a
opOuTamHa HeEycTOM4HMBOCT. Pe3ynratuTte B Tazu Hacoka 0000IIaBaT HW3BECTHH TaKWBa B

JuTeparypara, KaTto OJICKOTABAT U HaJIO)KCHUTC OrpaHUYCHU. I[OHT:J'IHI/ITCJ'IHO, B



AUCEPTAIUOHHUA TPYyHd CE€ BBBECKIA HOBO IOHATUC ,,CHUJIHA HCYCTOﬁqHBOCT“, KOCTO o6o61uaBa

opOHTaTHATa HEYCTOMYMBOCT U J1a U3YUYEHHU YCJIOBHS 32 CHJIHA HEYCTOMUMBOCT MPHU N30yXBaHE.

OcBeH TOBa, B JMCEPTAlMOHHUSA TPyJd HMMa IPUHOC M B 00JacTTa Ha YPaBHEHHETO Ha
psonunrep-Illokap. 3a ToBa HauanHaTta 3ajaya 3a TOBAa YpPAaBHEHHE Ca M3CIEIBaHU
COUTOHHUTE BBIHHM, KaTO € HW3Yy4YeHa JIOKajgHaTta JoOpe MOCTaBeHOCT (KOPEKTHOCT) Ha

HaydaJlHaTa 3aga4a M € JOKa3aHa Op6I/ITaJ'IHa YCTOP'I‘IPIBOCT Ha COJIMTOHHUTC BBJIHU.

HaKpaTKO, IIOJIYYCHHUTEC pE3YITATU HMAT TCOPCTHYCH IIPUHOC B H3CJICABAHCTO Ha JBa
OCHOBHHU BHJId CIIUIITUYHHU YPABHCHUS OT TCOPHATA HA YACTHUTC ,Z[H(i)epeHI_II/IaJIHI/I YpaBHCHUA U

J0pa3BUBAT, AOIBIBAT WX 0000IIABAT U3BECTHU B JINTEPATypaTa pe3ysTaTH.

5. IIyoJuKanyMyu M IUTHPAHUS HA NY0JMKALMH 10 JUCEPTALMOHHMS

TPV

Pesynrature oT nucepTalMOHHMS TPY ca MyOJIMKYBaHU B €T CTaTUH, 4 OT TAX UHIACKCUPAHU
B MEXAyHaponHaTa 0a3a JaHHH SCOPUS, €HA OT TIX € B CIIMCaHHue ¢ UMIAKT ¢GakTtop. Mma n
€/lHa € caMOCToATeNHA MyOaukanus. Tosa e 1ocra 100bp oKa3aTes 3a HUBOTO Ha HAYYHUTE

pe3yiiTaTu B IUCCPTAUATA.

Benuku pesynTatv Ha JOKTOpaHTa ca U3KIJIIOYUTENIHO HOBH, (ITbpBaTa IMyOJuKalus 1o TeMara
e or 2017 r.) 1 TOBa ce 0Tpa3saBa BbPXY LIMTHpaHUATA. Bee olle HAMa IUTUPaHuUs, HO TOBA HE

O3Ha4vaBa, 4 pE3yJITaTUTC MYy Ca He3a0eICKUMH OT MCKAYHapOoJHaTa O6IJ_IHOCT.

6. ABTopedepar.

ABTtopedeparsT ce HanucaH Ha 32 cTp. B Hero Hakpatko u 000CHOBaHO € MpeJCTaBeHa
aKTYaJTHOCTTa Ha IpoOsiemMa, KOHTO € 00eKT Ha M3ClieIBaHe B AUCepTalnoHHUS Tpya. Ilocouena
€ OCHOBHATa IIeNl Ha aucepranusra. ABTopedepaThT € HamucaH MpoecHOHAIHO, Ha BUCOKO
HayqHo HHMBO. To#l mpeacraBs MO MOAXOASI] HAaYMH IBJIHA W U3YeprareilHa MHpopMmauus 3a
eI, 3agavur, MOCTUTHATU PE3YITATU U NIPUHOCH B JUCCPTAITUOHHHUA TPYI. Hsxou 3a0enexku u
MPETIOPBHKU, OTHACSIIN Ce caMO 10 TEeXHWYECKH HETOYHOCTH, [0 W3IJIaKIaHe Ha
MaTeMaTHYeCKusi HW3Ka3 M HE ca ChIIECTBEHH 3a ChIbp)KAaHUETO OsXa HalucaHu B

MMpeABAPUTCIIHUSA OT3UB.



Hanmcanara Ha aHTJIMHACKHM aHOTAIlAS € MaTeMaTUYeCKd TOYHA U n34yeprarciHa 1 aaBa

II'bJIHA IMPEACTAaBA HA YUTATEIA 3@ OCHOBHUTE, IOJIYYCHH B JUCCPTAIMOHHUSA TPYHA, pE3YyJITATH.

7. 3a0ejeKKH M NPenopPpbLKHM.

OcHOBHHUTE 3a0€JIeKKH IO AUCEPTAIUOHHUA TPpyd CbM oTOes3ana mo-rope, Koraro

J€TalJIHO, IIaBa I10 I71aBa, CbM PELEH3Upana pe3yaTaTuTe.

e or6enexa HsAkou GopmanHu 3a0eNeKKH, CBBP3aHU ¢ 0(hOPMIIEHUETO, KETO HE HamMalIsiBa

HAaYYHHUTC [IPUHOCH B AUCCpTALlUATA:

- B OubGnumorpadusra npaBu HENPUATHO BIEYATICHHE UTUpaHeTo Ha [58], myOnukyBaHa

1954 r. bux orbens3ana ¥ HeeTHOTUITHUS (OpPMAT HA MUTUPAHUATA ( BXK., HAIIPUMED,

[45], [54]).
- CrpaHHO €, 4e yBOIBT € HOMEpUpPaH 1, KOETO IPOMEHS HOMEpALUSITA Ha TJIaBUTE.

bux npenoppuasia Ha mar. bossH KoctagnHoB, [1a OpoJIbikaBa ¢ XbC U MHOTO TPYJ Jia Ce
3aHMMAaBa C Hay4HO-U3CJEAOBATEICKa JEHHOCT, KaTo M3I0JI3BA OCHOBAaTa, H3IrpajcHa 4Ype3
W3CNe/BaHMATa [0 JAUCEpTalUATa, Ja MPOAbJDKaBa Ja JOMbJIBA TEOPETHUYHO 00IacTTa Ha

YacTHUTE AU(PEPEHIUATHNA YPAaBHEHUSI.

8. JIMYHHM BHeYaTJIeHUs.

Ilo3naBam bosiH KOCTaI[I/IHOB CaMO KaToO aBTOp HAa HAYYHH TPYHAOBEC, HO HEC U IICPCOHATIHO
KaToO YOBCK. HaI[SIBaM CC, 4C MICAaHTUYHOCTTAa MYy IIpH O(I)OpMHHe Ha HAYYHU CTATHUHU, KOPCKTHUS
MAaTEMaTUYCCKH U3Ka3 U JIOTUYCCKOTO MY MUCJICHEC MY IToMaraTt KakTo B )KMBOTA, TaKka U B

y4eOHO-IIPENOAABATENICKATA MY IEHHOCT.

SAKJTIOYEHUE.

JlcepTalMOHHUAT TPYJ ChABPKA CHUIECTBEHH HAYYHHM DPE3YyJITaTH, KOUTO MpPEJCTaBiIsIBAT
OpUTMHAJIEH NMPHUHOC B HayKaTa M OTroBapsT Ha HambiIHO Ha u3uckBaHuATra Ha 3PACPB,
[IpaBunnuka 3a npunarane Ha 3PACPB u IlpaBunHuka 3a pa3BUTHE Ha aKaJeMUYHHUS ChCTaB Ha

TY-Codus.



JucepTallMOHHUAT TPyA MoKa3Ba, 4ye JokTopaHThT bosin CBerociaBoB Kocraannos
MpUTEXKaBa 3abJIOOYCHH TCOPETUYHHU 3HAHUS M TPO(PECHOHATHA YMEHHUS 110 MaTeMaThKa, KaTo

ACMOHCTpHpA KauCCTBA U YMCHUS 3a CaAMOCTOATCIIHO IMPOBCIKAAHC HA HAYYHO U3CJICIBAHC.

Hopa;u/l TOPCUBJIOKCHOTO, y6eﬂeHo AaBaM CBOsTaA IOJOKUTEIHA OLECHKA 3a IMPOBCACHOTO

U3CIIE/IBaHE, TPEICTABEHO OT PELCH3MPAHUTE I0-TOPE JAUCEPTALUMOHEH TPYHA, aBTopedepar,
MOCTUTHATH PE3YJITaTH U TIPUHOCH. [Tonyyenure B aucepTanusATa pe3yaTaTd MH JaBar

OCHOBAaHUEC Ja MHIpPeAJoKa Ha MNOYMTAECMOTO HAVYHO JKVYPpH a4 0bjJle  NpHChIAEHA

oOpa3oBaTenHaTa U Hay4yHa CcTereH ,,Joktop” Ha bosin CBeroc1aBoB KocTtaanHoB B o6nacT Ha
Bucuie obOpaszoBanue: 4. [lpupoaHu Hayku, MareMaTuka W MHPOpPMaTHKa, NPOPECHOHATHO
HanpaBieHue: 4.5 MartemaTuka, Hay4yHa CIELUAIHOCT: ,,MaTeMaTuyecko MOJENHUpaHe MU

MPUJIOKEHNE HA MaTeMaThKara’.

29.08.2020 ITonmnuc:

I'p. [lnoBauB [ mpod. n.m.H. CHexxana ['eopruesa XpucreBa-Kpaesa /
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1. General description of the submitted materials

The reason for writing this review is Order Ne OK-4-5-12 of 23.06.2020 of the Rector of
TU-Sofia, as well as of the decision of the scientific jury on the procedure (Nel / 07.01. 2020).

The presented materials on electronic media contain:
1. PhD Thesis;
2. Abstract of PhD Thesis;

3. Order Ne 883 /12.03.2015 of the Rector of the Technical University for enrollment of Boyan
Svetoslavov Kostadinov in part-time doctoral studies with research supervisor Prof. Georgi
Penchev Venkov,PhD - FAMI of the Technical University;

4. Protocols from 1.07.2016 and from 1.03.2016 for passing two exams according to the
individual plan of Boyan Svetoslavov Kostadinov, both with a grade of Excellent 6.00;

5. Diploma A -2011 from Sofia University, Ne 210234 dated 10.12.2001 for higher education,
Master's degree in Mathematics (copy);

6. CV of Boyan Svetoslavov Kostadinov;



7. List of publications on the topic of the dissertation;

8. Copies of the scientific papers, connected with the topic of PhD Thesis;
9. Contributions to the dissertation

10. Abstract.

The set of materials on the procedure for acquiring the educational and scientific degree
"Doctor", presented by MS B. Kostadinov, is complete and meets the requirements of the law for
development of academic staff in the Republic of Bulgaria (LDASRB), the Regulations for
implementation of LDASRB, and the rules for acquiring scientific degrees and for holding
academic positions in TU-Sofia have been complied with.

| accept the submitted materials for a review.

2. Relevance of the problem

The main objects of study in the dissertation are several basic and well-known equations
and inequalities from the theory of partial differential equations, which have been thoroughly
studied in recent decades. These are some elliptic equations and interpolation inequalities of the
Hardy-Sobolev type. For Hardy-Sobolev-type inequalities, minimizing functions and optimal
constants are obtained. For the elliptic equations, the properties of the solutions of the ground
state type are analyzed. In addition, stability and strong instability by blowing up have been
studied. All these results in the dissertation are based on the results obtained so far in the field of
generalized nonlinear equations and summarize the results obtained in the last 10 years in the
field of nonlinear equations, such as the Klein-Gordon-Hartley equation.

The relevance of the dissertation is obvious - the research is dedicated to current issues,
which are object of research investigation by several mathematicians in recent decades.

3. Overview of the content and results in the dissertation.

The dissertation consists of an introduction, five chapters, a conclusion and a
bibliography section and it is written on 119 pages. The bibliography consists of 69 sources,
mainly of published articles. It is complete and comprehensive and it gives the reader a good
informative idea of the results obtained so far on the topic.

Introduction provides a brief description of the research chapter by chapter. For each
chapter a brief historical overview of the known in the literature results is presented and the main
studied problems are pointed out. | would like to mention that it would be better in Introduction
to be presented both the goals and the achieved results in this PhD Thesis.



The first chapter (numbered by 2), which consists of three paragraphs, is devoted to the
Galiardi-Nirenberg interpolation inequality and to finding the best constant in this inequality.
The corresponding minimization problem is defined and it is proved that the optimal function is
a solution of the p-Shokar equation. The inequality under consideration is replaced by an
appropriate Weierstrass functional. The existence of positive, radially symmetric and decreasing
minimizers is proved for this functionality. The results in the dissertation continue the research in
some studies known in the literature, such as [22] and [37]. | would like to note that the formulas
on page 6, the last line, are not defined in the dissertation (as it is written), but in the paper:

Vladimir Georgiev, Mirko Tarulli, George Venkov, Existence and uniqueness of ground states
for p - Choquard model in 3D, api Xiv: 1803.03492, [math.AP]

which would be good to be cited.

In Chapter Two, numbered by 3, the soliton waves of Schrédinger-Shokar equation are
studied. The local well- posedness (correctness) of the initial problem is studied and Theorem
3.1.2 for orbital stability of soliton waves is proved. The results in this chapter summarize and
improve some current results, such as those in [37] and [52].

In the next three chapters, a comprehensive study of the stability properties of the Klein-
Gordon-Hartree equation is done. Chapter 3, numbered by 4, studies orbital instability. Cauchy's
problem is investigated in details. In contrast to [7], [28], [31], [36], [55], [62], the assumptions
of the given problem are simplified and simplified. Additionally, more general case is
considered. An alternative to an blow up solutions has been proved. The applied approach is a
approriate modification of the one in the paper [69].

Chapter 4 investigates the orbital stability of soliton waves, and some sufficient
conditions are obtained. The studies in this chapter are based on the results obtained by Shatah
[60] for the existence of stable soliton waves. Note that the results of [60] are generalized and
continued in PhD Thesis.

In Chapter 5, numbered by 6, a new definition is introduced and studied. It is defined
strong instability and criteria for strong instability by blowing up are obtained. This type of
instability generalizes the concept of orbital instability.

In section Conclusions (numbered by 7) the main contributions of the dissertation are
pointed out. Eight main contributions are indicated, which adequately reflect the results obtained
in Thesis.

4. Contributions to the dissertation.

The main contributions to the dissertation, in my opinion, are in the field of the Klein-
Gordon-Hartree equation. For this equation, a comprehensive study of the stability properties is
done. Different criteria for orbital stability and orbital instability are obtained. The results in this



direction summarize some known ones in the literature and simplify some restrictions on the
known in the literature results. Additionally, a new concept of "strong instability™ is introduced,
which generalizes the orbital instability. Some sufficient conditions for strong instability in
blowing up are obtained.

In addition, in the dissertation there is a contribution in the field of the Schrodinger-
Shokar equation. Therefore, for the initial value problem for this equation it is studied the soliton
waves. The local well- posedness (correctness) of the initial value problem is investigated and
the orbital stability of the soliton waves is proved.

As a overall, the results in Thesis have a theoretical contribution to the study of two main
types of elliptical equations from the theory of partial differential equations and further
developments, supplements or generalizations of the results known in the literature are obtained.

5. Publications and citations of publications on the dissertation.

The results of the dissertation are published in five papers, 4 of them are indexed in the
Scopus, one of them is published in a journal with an impact factor (WoS). There is also a paper
with only one author. This is a pretty good indicator of the level of the scientific results in
Thesis.

All the results of the doctoral student are extremely new (the first publication on the topic
is from 2017) and this affects the citations. There are no citations yet, but it does not lower the
scientific level of the results in Thesis.

6. Abstract.

The abstract is written on 32 pages. It briefly and reasonably presents the relevance of the
problems, which are object of investigation in the dissertation. The main goal of the dissertation
is set up correctly. The abstract is written professionally, at a high scientific level. It presents in
an appropriate way the complete and comprehensive information about goals, objectives,
obtained results and contributions to the dissertation. Some remarks and recommendations,
which refer only to technical inaccuracies, to the smoothing of the mathematical expression and
are not essential for the content, were written in my preliminary review.

The annotation in English is mathematically accurate and comprehensive and it gives the
readers a complete idea of the main results obtained in the dissertation.

7. Remarks and recommendations.

In the above written review, | have noted some remarks connected with the scientific
sounds of Thesis.



I will note some remarks, related mainly to the presentation, which do not reduce the
scientific contributions to the dissertation:

- In Bibliography, the citation [58], published in 1954, makes an unpleasant impression. |
would also note the non-uniform format of the citations (see, for example, [45], [54]).

- It is strange that Introduction is numbered 1, the Concussion is also numbered, which
changes the numbers of the chapters.

| would recommend to MS Boyan Kostadinov to continue with enthusiasm and a lot of
work to engage in research, using the basis built through research on the dissertation, to continue
to theoretically complement the field of Partial Differential Equations.

8. Personal impressions.

I know Boyan Kostadinov only as an author of scientific papers, but not personally. |
hope that his meticulousness in writing scientific papers, correct mathematical expression and
logical thinking help him both in life and in his teaching.

CONCLUSION.

The PhD Thesis contains significant scientific results that represent an original
contribution to science and fully meet the requirements of the law for development of academic
staff in the Republic of Bulgaria (LDASRB), the Regulations for implementation of LDASRB,
and the rules for acquiring scientific degrees and for holding academic positions in TU-Sofia.

The dissertation shows that the PhD student Boyan Svetoslavov Kostadinov has in-depth
theoretical knowledge and professional skills in Mathematics, demonstrating qualities and skills
for independent research.

Due to the above, | confidently give my positive assessment of the study, presented by
the above-reviewed dissertation, abstract, results and contributions. The results obtained in the
dissertation give me rights to propose to the scientific jury to be awarded the educational and
scientific degree ""Doctor™ of Boyan Svetoslavov Kostadinov in the field of higher education: 4.
Natural sciences, Mathematics and Informatics, professional field: 4.5 Mathematics, scientific
specialty : "Mathematical modeling and application of mathematics".
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