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BBPXY JUCEPTALMOHEH TPY/ 3a MPUI00HUBaHE
Ha 00pa3oBaTeiHa U HayYHa CTETICH ,,JJOKTOP
o npodecruoHanHo HanpaBieHue 4.5 Mamemamuka v Hay4Ha CIEIUAIHOCT ,,Mamemamuuecko
MoOenupane u npuioxcenue na mamemamuxama:

ABTOp Ha TMCEPTALlMOHHUSA TPYI:
mar. mat. bostnH CBetociaaBoB Kocragnnos

Tema Ha qucepTalMOHHUSA TPYI:
»H3cie1BaHe CBOICTBATa HA OCHOBHU CHCTOSIHUSI HA HAKOM €JIMNITUYHU YPABHEHHUS.
OnTuMusupamy pyHKIMY HA HHTEPNOJANMOHHY HepaBeHCTBa oT TN Xapau-CodoJieB

UiieH Ha Hay4YHOTO KYpH: npo¢. nmu Bup:xunusa Croiinesa Kupsikosa,
WNHucTutyT no maremaTtuka u uupopmaruka, bBAH

[IpencraBsiM HACTOSIIIIOTO CTAHOBUIILE KAaTO YJIEH Ha HAYYHOTO KYpHU IO MPOIIeIypaTa 3a 3aliuTa
Ha JUCEPTAllMOHHUS TPy 3a MpHIoOMBaHE Ha O.H.C. ,,A-p*“ cbriacHo 3amoBex Ne OXK-4.5-12/
23.06.2020 r. Ha Pexropa Ha TY — Codusa. Mar. bosta Kocranunos e 3auncien Ha 01.03.2015 1.
KaTo 3aJ0ueH NOoKTopaHT KbM Kartenpa ,,Matemaruuecku ananu3 u qudepeHIanHu ypaBHeHUS
Ha ®IIMU u oTUMCIICH ¢ TIPaBO Ha 3alIUTa ChIiIacHO Mokias Ha Jlekana Ha @IIMU u [Ipor. Ne 4/
18.06.2020 r. ot pemenue Ha ®C na GPIIMU. OIIMU Ha TY-Codus uma akpeauranus or HAOA
Mo JIOKTOpPCKa mporpama ,Marematuuecko MOJACIHMpaHe W MPUIIOKEHHE Ha MaTeMaTuKara“,
CJIEIOBATEIHO MPOLEAYypaTa € 3aKOHHA.

JIOKTOpaHTBT € 3aBBpIIMI BUciie oOpa3zoBanue mo MkoHomuka u ¢uHancu npu Cromancku O-t
Ha CVY K. Oxpuacku® u ¢ Maructbpcka cremneH mno ,,Ounancu u 6ankoBo aeno* ot 2007 r., u
cien ToBa — no cnenuanHoct Marematuka BbB @MU Ha CVY K. Oxpuacku ¢ Maructbpcka
CTeTIeH 10 ,,MareMaTuka u MaTemaTruecka pusuka* or 2011 r. Hayynara crieniuaiHOCT U TeMaTa
Ha JMCEpPTAllMOHHUS TpPyA, B o0OjJacTTa Ha JudepeHLUaTHUTEe YpaBHEHHS CHOTBETCTBAT Ha
KBaJMpHKAIMATA My Kato Maructbp oT @MU u HaydHaTa crielualHOCT Ha JOKTopaHTypaTa. OT
2006 r. mocera e pabOTHI B HIKOJIKO MPECTHUKHU HHCTUTYIUH (BKJI. MEXTYHAPOIHH ), IPEIUMHO B
obyacTTa Ha (PMHAHCH, 3aCTpaxoBaHe, aHAJIM3 U yNpaBJIEHUE Ha PUCKa, IporpamMupaHe, OuzHec u
MaTeMaTHUYeCKH aHaIu3 U UH()OPMAIIMOHHU TEXHOJIOTUH.

IIpencraBeHu ca BCUYKM HEOOXOJUMM JOKYMEHTH (IUILUIOMA, JOKYMEHTH 3a 3a4MCIIABaHE, 3a
MIOJIOKEHH M3MMUTH 10 MHIUBHUIYaTHU TUIaH) ¥ TPYI0BE — JUcepTalLus, aBTopedepar, myOauKauu
no auceprauusaTta. [IpenBua Ha ropecnoMeHaTHTE OOCTOSITENCTBA, W3UCKYEMMTE YCJIOBUS IO
3PACPB, Ilpasunnuka 3a npuiaranero my u IIYPITHC B TY-Codust ca u3nbiHeHH.

1. Axmyannocm Ha pazpabomeanus 6 OucepmayuoHHus mpyo npooiem 8 HayuHo U
HAy4HONpunodHcHo omuouweHue. Cmenen u HU8A Ha AKmMyaiHOCmMma Ha npodiema u KOHKpemHume
3a0auu, pazpabomeHnu 6 Oucepmayusma.



Jlo pa3paOoTBaHe Ha JAUCEPTALMOHHMS TPYyJA, Pa3MIekKIaHUTE ENUNTHUYHH JudepeHlranHu
YpaBHEHHUS M CBOMCTBaTa Ha pELICHUSITa UM, CBbp3aHU C (HE)yCTOWYMBOCT, Ca U3y4yaBaHU CaMoO B
cityqast n=3 WIN 32 KOHKPETHU CTOMHOCTHU HA CTENIEHHATa HEJITMHENHOCT.

B naucepramusaTra e mnpeioKeH 3aabi00ueH aHalIW3 BbPXY CBOMCTBaTa Ha pELICHUATA U
HEOOXOJMMH YyCIIOBUS 3a OpOHMTanHa (HE)yCTOWYMBOCT IIPU NPOCTPAHCTBEHA Pa3MEPHOCT IIO-
rojisiMa MM paBHA Ha 3 WIM CTENEHHA HEJIMHEHHOCT OT MMHUMYM 2, KOeTo € 0000IIieHne Ha
CBILECTBYBAIIUTE pPE3yATaTU OT mocieqHuTe 10 roguHu Ha penuua 4YyXIECTPaHHU Y4Y€HHU B
o0Js1acTTa Ha HEJMHEHHUTE AU(epeHnanHl ypaBHEHUS.

2. Cmenen na no3nasane CbCMOSHUEMO HA NPOOIeMa U MEOpYecKa UHMepnpemayus Ha
JIUmMepamypHus Mamepuai.

JIOKTOPaHTHT € MOJIOKUI YCHEIIHO U3MUTH N0 UHANBUAYAIHUS TUTaH MO JUCLMILIUHYU, CBBP3aHU C
TeMaTa Ha [ucepranusra: no ,,Oyakiuonanes ananuz® (2015 r.) u mo cnenuanHocTTa B 0061IacTTa
Ha qudepennmanauTe ypaBHenus (2016 r.), kakTo 1 1o aHrauicku e3uk (2016 r.).

[{uTtupanuTe U U3MOI3BAHM JIUTEPATYPHHA U3TOUHHIM (69 Op. B qucepTarmoHHUsS Tpya u 32 Op. B
aBTOpe(depara, BKJI. Ha U3BECTHU UY’KJECTPAaHHU YUYEHHU B 00JacTTa) MOKa3BaT J0OpO MO3HAaBaHE
Ha ChCTOSIHUETO Ha Mpo0OJieMa U pe3yITaTUTE MO HETo U TAXHaTa J00pa TBOpUECKa MHTEpIpETalusl.

3. Cvomeemcmeue Ha uzbpanama MemoouKka Ha uzciedgane u NOCMaseHama yei u 3a0a4u Ha
oucepmayuoHHus mpyo ¢ NOCMusHamume NPUHOCU.

HOJIy‘-ICHI/ITC pe3yjTatu CC OCHOBABAT HaA HM3IMOJ3BAHC MCETOAU OT q)yHKI_[I/IOHaHHI/DI aHaJInu3
(mpoctpanctBa Ha CoOoyeB, W T.H.), BapHallMOHHUS AaHAJIHN3, TEOpPUATA HA HEIMHEHHHUTE
ypaBHEHHs, MHUHUMH3AaLMOHHH 33Ja4d, WHTEPIIOJAllMOHHH HEPAaBEHCTBA, COJMTOHHH BBJIHMU.
[TocTurHaTuTe pe3ynTaT ¥ MPUHOCH MTOKa3BaT, Y€ n30paHaTa METOAMKA € OIXO/IA1IIa U yCIICIIHA.

4. Hayynu u/unu Hay4HONPUNIONCHU NPUHOCU HA OUCEPMAYUOHHUSA MPY O

JlMcepTallMOHHUAT TPYyA ChIbpKAa MNPEIUMHO HAyYHH pPE3yJITaTH, KOUTO NpPEJCTaBiIsBaT U
OpPUTHHAITHYU IPUHOCH Ha JOKTOpPaHTa B 00JaCcTTa M IOKa3Ba, 4e Mar. bostaH KocranuHoB mputexana
HEO0OXOIUMUTE TEOPETUYHH 3HAHMSI 110 TeMaTa U CHIOCOOHOCTH 32 IMO-HATATBIIHA CAMOCTOSITEIIHU
HAyYHU U3CJICIBAHMUS.

OCHOBHHTE NPUHOCH HA TUCEPTALIMOHHUS TPYA Ca OTpa3eHU NPaBUIHO B aBTOpedepata, cTp. 23-
24. N3uncneHa B sIBEH BHJ € ONTHUMAaJHATa KOHCTAHTa B MHTEPIOJALMOHHOTO HEPAaBEHCTBO Ha
INanuapno-HupenGepr, BKIIOYUTETHO B KPUTUYHMA Claydail p=5 3a ypaBHeHuero Ha Llloxap.
JlokazaHo e rio0aHo ChIIeCTBYBaHE Ha PEIICHUETO Ha HENMMHEHOTO ypaBHeHue Ha [1Iproaunrep-
XapTpu 3a n=3 ¥ IpU HIKOU HOBU CTOMHOCTH 3a p, KaKTO M Ha PELIEHUE HAa MUHUMAa3ULMOHHATA
3ajjaya 3a CBOTBETHHs (yHKIMOHAN Ha eHeprusta. [Ipu pasrnexgaHuTe W3UMCKBaHUS 3a
CTENICHHUTE HEJIUHEHHOCTH € JI0Ka3aHO, Y€ COJUTOHHUTE BBIHM KOUTO Ca PEIIEHUE Ha TOBA
ypaBHeHHE ca opOuTaqHO ycroWuuBH. Pasrienan e u BBIPOCHT 3a OpOMTaNHA U CHUIIHA
HEYCTOWYHMBOCT Upe3 u30yxBaHe Ha 00001ieHoTo ypaBHeHne Ha Knaitn-I'opapH-Xatpu up > 2 u
oIpeziesieH UHTEpBa 3a W.



Buauumocm na npuHocume 3a Haykama u npaxkmuxkamad.

PC3yJITaTI/IT€ npoabJKaBaT HM3CJICABAHUA Ha pcavula 4YyKACCTPaHHHU CHCHUAIMCTH B IIOCOKa
HEPCHICHU O0CCTra HpO6HCMI/I n HO—O6H_II/I ClIy4dau. HpI/IJIO)KCHI/ISITa UM Ca CBbpP3aHU C MATCMATH-
YCCKHU MOJICIIN BbB (1)I/I3I/IKaTa, COJIMTOHHU BBJIHU U JP.

5. llpeyenxa na nybauxkayuume no oucepmayuonHus mpyo.

[To mucepranmoHHms TPy, TOKTOpaHTHT bosiH KocTaanHOB € mpeacTaBmit 5 Opost myOrKaum
(Ha aHTJI. €3UK) B PELICH3UPAHU U3JaHHsI, KOUTO CE PA3MpeeisT Taka:

1 my6m. (Ne 3) B8 IBAH (C.R. Acad. Bulg. Sci.) - cnucanue ¢ ummakt ¢dakrop [F = 0.343 (2019),
pank Q4 — W.0.S. (Clarivate Anal.), u ¢ ummakt panr SJR = 0.218 (2019), pank Q2 — mo Scopus
(cprm. [Mpun. 1: HOcH 20x3 = 60 T.)

3 my6mn. (Ne 1, 2, 4) B cOOpHMLIM TPYJIOBE HA MEXAyHapoJHA KOH(EPEHIUS U B MEXIYHAPOIHO
m3natenctBo: American Inst. of Physics Conf. Proc., u Tpute Bede mHAeKcHpaHu B Scopus, ¢
umnakt panr SJR =0.165 (2017), SJR =0.182 (2018), SJR =0.19 (2019)

(cbra. Ipun. 1: HOCsAT 3 Op. x 10x3 =90 T1.)

1 my6sn. (Ne 5) B npyro uznanue (Heunaekc.): 'onumauk Ha TY Codust
(cprm. [Mpun. 1: HOCH 60%3 = 18 T.)

Ot te3u 5 my6nukanuu, 1 e camocrositenna (Ne 5) u 4 6p. ca ceBmectu (Ne 1, 2, 3, 4) ¢ HayuHus
p-n npod. I'. Benkos u ¢ koznera ot PIIMU-TYC Mupko Tapynu. Cuuram, ye IpUHOCHTE Ha
JOKTOPaHTA B TAX Ca PaBHOCTOIHH.

Ompaodicenue 8 Haykama, Yyumupanusi:
3a TpynoBete unaekcupanu Bede B Cxomyc: [1], [2], [4] — olie HsAMa oTOENSI3aHN [IUTUPAHHSL.

Hamupawm anpobayuama Ha pesynraTure 10 AUCEpTAITa 32 100pa - JOKJIaIBaHH ca Ha TPU
MeXIyHapoaHu KoHpepeHiuu ,,Applications of Mathematics in Engineering and Economy”,
2017,2018, 2019 r.

6. Muenus, npenopvku u Oenexcxu:

CamMusT [OKTOpPAaHT OM MOT'BJI Ja TMPEACTaBU IO-TOJAPOOHM CBEIEHUS OTHOCHO XapakTepa Ha
nyonukanuute (MHIASKCUpaHe, HayKO-METPUYHHM TIOKA3aTelid) W ampodarusaTta UM — HampuMmep
y4acTHe B CEMHHAPH U JIp. IPOSIBU OCBEH CIIOMEHATHTE (criope myOIuKanunTe) KOHPEepeHIHH.

3abensA3Bar ce U HAKOJIKO TUIOrpad)CKU TPEIIKU (B 3ariIaBHETO JUCEPTALUATA HAa aHTJIMHCKU B
aBropedepara: Hartree -> Hardy; B Hsikon myOnukamuu, kato Nirneberg -> Nirenberg, u T.H.)
Ho xato 10, AucepragusaTa u HyGHHKaHI/II/ITe 10 HCA Ca MPUJICI)KHO IMOATOTBCHU.



7. 3axnouenue:

Cowraacuo [Ipunoxxenue 1 kpM ITYPITHC na TY-Codust, MUHUMaTHUTE U3UCKBaHUS 32
nmpuaIoOuBaHe Ha 0.H.C ,,JOKTOp™ B O0nact 4. [lpupoonu nayxku, mamemamuxa u uHpopmamuxa
ca MOKPUTH U NPEU3IIbIIHEHH OT JOKTOPaHTa, BUAHO OT Tabiaulara mo-ao0iy:

I'pyna om Cvovporcanue 3a o.n.c. 3a maz. boan
noxazamenu Hoxmop: Kocmaounoes:
A [Tokazaren 1: 50 50
Hucepranmonex
TPYZ 32
MPUCHKAAHE HA
OHC ,,noktop*
r Cyma ot 30 168 =
MOKa3aTEeNINTE OT 1 x (20x3)
5 mo 10: +3 x (10x3)
+ 1 x (6x3)
O6m1 Opoit Heo0xoqumun 218 ToukHu
TOYKHU: MuHUMYM 80 T.

[IpencraBeHUST QUCEPTALMOHEH TPY/I ChbPKA HAYYHO-TEOPETUIHU PE3YITATH C BH3MOXKHOCTH 32
HAay4YHO-MIPAKTUYECKH  NPWIOKEHUS, KOUTO TMPEJCTABIsABAT OpPUTHMHAJIEH MPUHOC B
npoeCHOHATHOTO Hampasienue 4.5. Mamemamuxa W TIOKa3Ba, Y€ TOKTOPAHTHT IMPUTEkKABA
HEOOXOUMUTE TEOPETUYHH 3HAHUS U CIIOCOOHOCTH 3a TMO-HATATHIIHU CAMOCTOSTEIHH HAyYHU
U3CIeABaHMs MO0 ChOTBETHATA CIEUUANHOCT ,,Mamemamuuecko mooenupane u NpUiodcenus Ha
mMamemamuxama’.

Hee YCTAaHOBCHO IUIAruaTCTBO B MPCACTABCHUTC 110 KOHKYpPCa HAYYHU TPYHAOBC.

[IpenBun Ha WU3I0KEHUTE IMO-TOPE B CTAHOBUIIETO AapPryMEHTH, MHEHHMETO MU OTHOCHO
npuaIoOMBaHETO Ha OOpa3oBaTeIHATA W HAy4YHA CTEMEeH ,,JIOKTOP™ TO Ta3W CHEIUATHOCT €
noJioxkuTeqHO. [IpenopbyBamM Ha HAYYHOTO KYPH 2 NPUCHAN 00pa3oBaTeIHATA U HAYYHA
cTeneH ,,J0KTop* Ha mar. bossn Kocragunos.

Hata: 1 cenremBpu 2020 YJIeH HA JKYPHTO: covvvrrnnrenneronscnnnsnnns



REPORT

on the PhD thesis submitted for obtaining the educational-scientific degree of PhD
in the professional field 4.5 Mathematics
and scientific speciality ,,Mathematical modelling and applications of mathematics*

Author of the PhD thesis:
M.Sc. Boyan Svetoslavov Kostadinov

Title of the PhD thesis:
»Exploring ground state properties of certain elliptic equations.
Optimising functions of Hardy-Sobolev type interpolation inequalities*

Member of Academic Board, as assessor: Prof. D.Sc. Virginia Stoyneva Kiryakova,
Institute of Mathematics and Informatics, Bulg. Acad. of Sci.

The present report is submitted as an assessor-member of the Academic Board on the procedure of
defense of the PhD thesis, according to Order Ne OX-4.5-12/ 23.06.2020 r. of the Rector of
Technical University of Sofia (TUS). M. Sc. Boyan Kostadinov has been enrolled as a part-time
PhD student on 01.03.2015 at Dept. “Mathematical analysis and differential equations” of the
Faculty of Applied Mathematics and Informatics (FAMI) and has been released with ready-to
defense decision according to report of the Dean of FAMI and Memorandum Ne 4/ 18.06.2020 of
the Faculty Council of FAMI. Let me note that FAMI of TUS has accreditation from the National
agency on the doctoral program ,,Mathematical modelling and applications of mathematics*, and
so, the procedure is legitime.

The PhD student B. Kostadinov has graduated on the speciality Economics and Finances by the
Management Faculty of Sofia University with M.Sc. degree on “Finances and banking” of 2007,
and after than — on speciality Mathematics in the Faculty of Mathematics and Informatics (FMI) of
Sofia University “KI. Ohridski” with M.Sc. degree on “Mathematics and mathematical physics” of
2011. The scientific speciality and the subject of the presented PhD thesis, in the field of differential
equations, confirm with the author’s qualification as M.Sc. from FMI and also with the announced
speciality of the PhD studies. Since 2006 M.Sc. Kostadinov has been employed in a number of
prestigious institutions (incl. international ones) in the fields of finances, insurance, analysis and
management of risks, programming, business and mathematical analysis, and information
technologies.

All necessary documents (diploma, PhD enrollment and exams taken successfully during PhD
studies), the thesis, autoreferat (annotation) and publications on the thesis are provided. In view of
above mentioned, one can confirm that the conditions of the “Law”, corresponding Rules for its
application and Rules of TUS for obtaining scientific degrees, are fulfilled.



1. Level of actuality of the problem treated in the PhD thesis:

Until the studies and results in this PhD thesis, the considered elliptic differential equations and
their properties related to (non)stability, have been investigated only for the case n=3 or for some
particular values of the power nonlinearity.

In the thesis, it is provided a deep analysis on the properties of the solutions and the necessary
conditions for orbital (non)stability for space dimension greater or equal to 3, or for power
nonlinearity of minimum 2, which is an extension of the existing results of the last 10 years of some
foreign experts in the field of nonlinear differential equations.

2. Level of knowledge of the state-of-arts of the problem and of possibilities to interpret the
results from the known bibliography sources:

The PhD student has passed successfully the exams from the personal PhD studies program on
disciplines close to the topic of the thesis: on Functional Analysis (2015), on disciplines on
differential equations (2016), also in English language (2016).

The bibliography items cited and used (69 items in the thesis and 32 items in the autoreferat, incl.
works of well-known foreign experts in the domain) show a good knowledge of the current stage
on the problems studied, and the obtained results confirm the author’s ability to interpret and extend
the known achievements.

3. Compliance of the chosen methodology and the aims and tasks of the thesis with the obtained
contributions:

The obtained results are based on using the methods of functional analysis (Sobolev spaces, etc.)
variational analysis, theory of nonlinear differential equations, minimizing problems, interpolation
inequalities, soliton waves. The contributions in the thesis show that the chosen methodology is
adequate and successful.

4. Scientific and/ or Scince-applicable contributions in the thesis:

This PhD thesis contains mainly theoretical results that present also some original author’s
contributions in the domain, and shows that M.Sc. B. Kostadinov possesses the necessary
knowledge on the subject and abilities for further autonomous scientific studies.

The mani contributions in the PhD thesis are fairly reflected in the Autoreferat (Author’s annotation
on the thesis), pp. 23-24. The optimal constant in the interpolation inequality of Gagliardo-
Nirenberg is calculated in explicit form, including also the critical case p=5 for the Choquard
equation. It is proven the global existence of the solution of the nonlinear Schrodinger-Hartree
equation for n=3 ad for some new values of p, as well as of the solution of the minimize problem
for the corresponding energy functional. Under the considered requirements for the power
nonlinearities, it is proven that the soliton waves that are solution of this equation, are orbital stable.



The problem for orbital and strong nonstability via blowing of the generalized Klein-Gordon-
Hartree equation, with p > 2 and an interval for w, is also considered.

Importance of the contributions for science and practice.

The results in the thesis continue investigations of a series of foreign experts towards non-solved
problems and to more general cases. The applications can be related to mathematical models in
physics, soliton waves, etc.

5. Evaluation of the author’s publications related to the PhD thesis:

The PhD student B. Kostadinov has presented 5 scientific publications (all written in English) in
refereed editions, that are as follows:

I item (Ne 3) in C.R. Acad. Bulg. Sci. — a journal with impact factor IF = 0.343 (2019), quartal Q4
—in W.0O.S. (Clarivate Anal.), and with impact rang SJR = 0.218 (2019), quartal Q2 — in Scopus
(this gives 20x3 = 60 points)

3 items (Ne 1, 2, 4) in proceedings of international conferences and by international publisher:
American Inst. of Physics Conf. Proc., all 3 of them already indexed in Scopus, with impact rangs
SJR =0.165 (2017), SJIR =0.182 (2018), SJR =0.19 (2019)

(these give 3 6p. x 10x3 = 90 points)

1 item (Ne 5) in other kind of journal (not indexed): Annuaire of Technical Universiy of Sofia
(this gives 60x3 = 18 points)

Of these 5 published works, 1 is self-authored (Ne 5) u 4 items (Ne 1, 2, 3, 4) are jointly published
with the scientific advisor Prof. G. Venkov and with a colleague from FAMI-TUS, M. Tarulli. 1
can assume that the contributions of the PhD student are equipollent.

Reflections in science, citations:
For the publications that are already indexed in Scopus: [1], [2], [4] — there are not yet observed
citations.

The approbation of the thesis’ results can be estimated as good, at least by the fact that there were
reported at 3 international conferences ,,Applications of e in Engineering and Economy”, 2017,
2018, 2019.

6. Reviewer’s opinions, suggestions and notes:

The PhD student would provide himself some more detailed information on the kind of presented
publications (indexing, science-metric indicators) and on results’ approbation — for example about
talks ate seminars etc. forums, along with the mentioned (according to published works)
conferences.



7. Conclusion:

According to the Rules for obtaining science degrees in TUS (Application 1), the minimal
requirements for educational-science degree (PhD, Doctor) in Domain 4. Natural sciences,
mathematics and informatics, are fully covered and even overfulfilled by the PhD student,
as seen from the table below:

Groups of Contents Minimal for PhD For M.Sc. Boyan
indicators degree: Kostadinov:
A Indicator 1: 50 50
PhD thesis
presented
r Sum of indicators 30 168 =
5to 10: 1 x (20x3)
+ 3 x (10x3)
+ 1 x (6x3)
Total amount of  Necessary 218 points
points: minimum of
points: 80

The presented PhD thesis contains science-theoretical results with possibilities to be applied for
mathematical modelling in practice, these providing some original contribution in the professional
field 4.5. Mathematics, and shows that its author possesses the necessary theoretical knowledge
and abilities for further autonomous scientific investigations on the speciality ,,Mathematical
modelling and applications of mathematics”.

No traces of plagiarism are found in the presented works.

According to all above said, I declare my positive opinion for obtaining the educational-science
degree PhD (“Doctor”) on the this speciality. I am confident to recommend to the Academic
Board to award the degree PhD (”Doctor”) to M.Sc. Boyan Kostadinov.

Date: September 1, 2020 Member of Academic Board, assessor: ......cccceeeeeeeveecennns



