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10 KOHKypca 3a 3a€MaHe Ha akaJieMUYHa JUThXHOCT ,,JIOIeHT "
o npodecroHaHo HanpaBieHue 4.5. MaTemaTuka,
HayyHa creruaiHocT JudepeHunaaHu ypaBHeHU,
o0siBer B /1B Op. 101/27.11.2025 .
¢ kanauzaat: A-p Exarepuna bopucosa Jlazaposa
UjleH Ha HAYYHOTO XKypH: A0l A-p Ajekceii Hopaanos Hukoos

1. OO0ma xapakTepuCcTHKA HA HAYYHOU3CJIEA0BATEICKATAa H HAYYHONIPHJIOKHATA
ACHHOCT HA KaHAUAAaTa

J-p Exarepuna bopucosa JlazapoBa e 3aBbpiimia CIeUaIHOCT ,,[IpunoxkHa MmatemaTuka“ B
[TnoBmuBckust yHuBepcuretr llamcwit Xwunmenmapcku®, xpaero mnpe3 2017 r. mpumobmBa OKC
,»,MarucTbpp®, KakTo M JONbIHUTENHA NpodecHoHaTHa KBaIU(UKAIMS ,,YUUTEN MO MaTeMaTuka™.
IMpe3s 2021 r. 3ammraBa oOpa3oBaTenHaTa W HaydyHa cremneH ,JlokTop™ B mpodecnoHanHo
Hanpasienue 4.5. Matemaruka, TOKTOpCcKa mporpama ,/ludepenunannu ypaBHenus . OcBeH
MpernoAaBaTeyICKy OMUT BbB BUCIIETO 00pa3oBaHKe, TS MMa U MPAaKTUKa KaTO yUUTEIN [0 MaTeMaTuKa
B cpeanoro yumnuiie. Ot 2022 r. 3aemMa akajeMuU4HaTa JUTBKHOCT ,,[JIABEH aCHUCTEHT BBB
dakynreTa 1o NpUIOKHA MaTeMaTHka U MHGopmaTuka Ha TexHnuecku yHusepcutet — Codus.

3a yuyactue B KoHKypca n-p Exarepuna JlazapoBa e mpencraBuia 2 HaydHH MyOIMKAIUA
KaTo XaOWJINTAIIMOHEH TPY/ U CHIIO TaKa 7 HayYHU IyOJUKAIIMA U3BBH XaOUJIUTAMOHHUS TPY/I.
[IpencraBenuTe MyONMKAIMU ca B U3JaHUs, peepupanu U UHIECKCUPAHH B CBETOBHOM3BECTHH
0a3u JaHHM C HayyHa WHGOpManMsg M Te3W MyONWKAllMM HE ca W3IOJI3BaHU B TMPEAHUIIHU
KOHKypcu. HayuHuTe TpynoBe N0 KOHKypca MNPEHU3NBJIHIBAT MHHUMAIHUTE HAlWOHAIHHU
M3HMCKBaHUS 3a 3aeMaHe Ha akaJeMH4YHa JIbXKHOCT ,JOLUEHT*, MO-TOYHO: MyOJMKaluuTe B
paMkuTe Ha XaOwimTanuoHHHA TpyA HocAT 150 Toukm Ha kanaupara (mpu 100 MHHHMATHO
HEOOX0IMMH), a MyOJMKanuuTe W3BbH XaOWauTauumoHHUs Tpyd — 378 touku (mpu 200
MHUHHMAJTHO HEOOXOIUMH ).

OcBeH cnoMeHaTuTe MyOJMKAMKM KaHAuAaTKaTa € MpelCTaBWiia U CBOM y4eOHUK IO
KOHKypca - Examepuna Maodamnuesa, Muxaun Koncmammunos, IOnuama bownesa, I[lemxo
Ilemxos, Ilpou3soonu, unmezpanu u ougepenyuannu ypaguenus (c npumepu om MATLAB®).

CunHo BMEYATIICHWE MPaBH, Y€ TMOBEYE OT IOJOBHHATA TPEACTABCHH ITyOIMKAIIUU
nonagat B kBaptuwi Q1! ToBa € 3aBHIHO MOCTM)XKEHHE 3a MJIAJ TJIABEH ACHCTEHT, KOMTO € B
HayaJoTO Ha Kapuepara CH. 3a BUCOKOTO HHMBO HAa KaHJWJATa CBHUJAETEJICTBAT U Pa3IUYHUTE
Harpaju 3a Hay4Ha U IeJarorndecka JEHHOCT, KOUTO €a MPEICTABEHH.

HayuynouscnenoBarenckara neiiHocT Ha A-p Exarepuna JlazapoBa e B oOmactra Ha
i epeHInaTHATE YPAaBHEHUSI U TTO-KOHKPETHO B ChbBPEMEHHOTO M MHTEH3WBHO Pa3BUBAILIO CE
HampaBJIeHUE Ha IpoOHUTE nudepeHIanny ypaBHeHus. [IpeacTaBeHnTe TPy I0BE CIIEIBAT €THO
MOCJICZIOBATETHO M YCTOWYMBO HAy4YHO HAIlpaBJIEHHWE, CBBP3aHO C KAayeCTBEHHUsS aHajIU3 Ha
(bYyHKIMOHATHO-IM(EPEHITNAIHN YPaBHEHUSI ¢ APOOHU TPOU3BOJHH, 3aKbCHEHHS M Pa3IMIHH
00001IeHUs Ha KJIACHYECKUTE ONepaTopu. B TpymoBeTe ce m3moi3Ba ChBpEMEHEH H I0CTaThUHO
CJIIOKEH amapar OT (PYHKIMOHAIHHS aHalu3, TEopusATa Ha AUPEpEHIIMATHUTE ypaBHEHUS U
Z[pO6HOT0 CMATAHC — BKIIOYWUTCIIHO NPHUHOUWIIM 34 HEIMOABMXKHA TOYKA, OINCPATOPHU IMOAXOIHU,
WHTETPAJHA TPEJCTABSIHHUSA, TMpPETeriaeHn (YHKIMOHAIHMA TPOCTPAHCTBA W TEXHUKH 34



ycToiunBocT. KanaunaTrsT JeMOHCTpHpa HE caMo JoOpa MaTeMaTHYecKa IMOJArOTOBKA, HO U
CIIOCOOHOCT 3a CaMOCTOATEIHO U 3psUI0 M3CJEABaHE Ha TPYAHU M aKTyalHHU 3ajadyu. Makap
OCHOBHHSAT M Mpoui 1a € GyHIaMEeHTaleH, HIKOU OT Pe3yJITaTHTE M Ca TIOCTABeHH B KOHTEKCT
Ha peaJlHy NPUJIOKEHUS B 001aCTH, KbJIETO APOOHUTE MOJENIN UMAT €CTECTBEHO MPUIIOKEHUE —
HampuMep 3a/adyd, CBBP3aHH C HEBPOHHU MpPEKH, OHMOJOTWYHHM TIPOLECH, AITOPUTMHYHH
W3YHUCIICHUS U APYTH.

2. OueHka HA MearornyecKkaTa noAroTOBKAa U AeiHOCT HA KAHAUAATA

[IpenonaBatenckust onut Ha JI-p Exarepuna JlazapoBa e moctaTrbuHO OoraT. OTKakToO
paboTH B HalIUSl YHUBEPCUTET, TSI BOJAM JIEKLMOHHU KYPCOBE M YIPaKHEHUS MO AUCLUILIMHUTE
"MareMaTHueCKO MOJAETHpaHe M IU(EpeHIMATHN YpaBHEHUS' M CBINO TaKa IPerojaaBa
pasNUYHM 4acTU OT oOuMs Kypc mo Bucmia maremaruka, KOWTO ce 4yeTe Ha WH)KEHEPHUTE
¢dakynteru. OT3UBUTE OT CTYyAEHTHTE 3a I'11. ac. JlazapoBa ca U3KIFOUNUTEIHO MO3UTUBHHU.

Tyk e msAcTO M na cnomena, ye Exarepuna JlazapoBa ekeroHo OATOTBS OJIMMIIUICKH
0TOOp 3a HallMOHANTHATA CTYACHTCKA OJMMITMAJA N0 MareMaTuka. Mmaiiku mpenBua U HeiHaTa
KBaJIM(HUKAIMS KaTO yUYUTeI 110 MaTeMaTHKa, cMsTaM, 4e B 6mu3ko Obaenie Exatepuna Jlazaposa
OM MOrjga MHOTO YCHEIIHO Ja ObJe BKJIIOYEHA B PA3IMYHUTE MHULMATHBU Ha (hakynrerta,
CBBP3aHHU C ITOATOTOBKA HA CPEAHOILIKOIIM U CHIIO TAKA B KAHAUIATCTYACHTCKAaTa KaMIIaHUS.

3. OCHOBHHM HAYYHU M HAYYHONPUJIOKHUA IPHUHOCHU

OcHOBHUTE IPUHOCH Ha KaHJUAaTa OUX T (OPMYIIHPAN B HIKOJIKO TOUKH.

Ha mbppBo mscTO, crieqiBa 1a ce orOenexaT pe3yiTaTuTe, CBbp3aHu ¢ GOpMYJIHUPAHETO U
W3CIICIBAHETO HA HOBU KJIACOBE HEYTPAITHH JPOOHH (DYHKIIMOHATHO-TU(EPCHIINATHN YPaBHEHUS
C UTEpaTUBHU 3aKbCHEHUS U MPOU3BOAHU 0T T Caputo, BKIIOUUTETHO B 000011IeHI
MIOCTAaHOBKHU. 3a T€3M KJIACOBE 3a/1a4Yy ca MOJy4eHH JOCTaThbUHU YCIOBHS 3 ChIECTBYBAaHE U
€IMHCTBEHOCT Ha PEIICHUsATA, KOCTO MPEACTABIISABA PeasieH MPUHOC KbM Pa3BUTHUETO Ha
TeopusaTa Ha IpoOHHUTE TU(DEepEeHIINATHN YPaBHCHHUS .

Ha BTOpO MsCTO, CBIECTBEH IPUHOC MIPEACTABIABAT PE3YITATUTE, CBBP3AHU C Pa3INYHU
BugoBe Ulam-tun yctoiiunBoct. ToBa e HampaBlieHUE ¢ HapacTBallla 3HaYMMOCT B CbBPEMEHHUS
aHaJIM3, Thil KATO OCUTYpsBA TEOPETUYHA PaMKa 32 OLEHKA Ha YCTOMYHMBOCTTA HA PEIICHUATA
CHPSMO MaJIKH Bb3MYIIEHUS, MPUOTMKEHHSI © HETOYHOCTU B MOJICTIUTE.

CrnenBa nia ce moAYEpTasT U PE3yATATUTE 33 JUHEHHU JPOOHU CUCTEMHU C pa3IpeieiIeHH
3aKbCHCHUS, ITPU KOUTO Ca HAMCPCHHU UHTCTPAJIHU NIPCACTABAHNA, CBOMCTBa Ha peuicHudATa 1
YCIIOBUS 32 ChIIECTBYBAHE M YCTOWYUBOCT MIPH CPABHUTEIIHO OOIIN MPEITOI0KEHHUS.

KbM HayuHONPUIOXKHUTE IPUHOCH OMX OTHECHJI U MyOIMKALIUUTE, B KOUTO
MaTEeMaTHYeCKH U CTATUCTUYECKU METOH CE U3IMOI3BAT B MO-IIMPOK MHTEPAUCIUITTUHAPEH
KOHTCKCT — HAIIPpUMCEP IIPpHU aHAJIN3 HAa AJITOPUTMHUYHU I'PCIIKH, CO(bTyepHI/I N3YHNCJICHUA U
00paboTKa Ha EeMIUPUYHHU JaHHU. Makap Te3u pe3yNTaTy Ja He ca [IeHTpajJHaTa JIUHUS B
HayyHaTa IeWHOCT Ha KaHUaaTa, T€ JOMbIBAT MOJOKHUTETHO 001U mpod il U MOKa3Bat
CIOCOOHOCT 3a aJjanTupaHe Ha MaTeMAaTUYECKUs HHCTPYMEHTAPUYM KbM Pa3IMdHH MPUII0KHH
3aJlauH.



4. 3HAYMMOCT HA MPUHOCHUTE 32 HAYKATA U MPAKTHKATAa

Cuntawm, ye npuHocure Ha J1-p Exarepuna JlazapoBa nMaT HECbMHEHA 3HAYMMOCT KaKTO
3a HayKara, Taka M 3a IPaKTHUKaTa.

Ot HayyHa IIeZlHa TOYKa, T€ ca IPUHOC KbM €IHa OT ChbBPEMEHHHUTE U HHTEH3UBHO
pa3BUBAIIM ce 00JacTH Ha MPHUIIOKHATA MAaTEMaTHKa — TEOPHUATA HA IPOOHHUTE TH(EpEeHITHATHI
ypaBHeHHs. ToBa e HanpaBJIeHKE, KOETO Npe3 MOCIeIHUTE TOAMHU Ce Pa3BUBA OCOOCHO
MHTEH3MBHO, Thi1 KATO JPOOHUTE MOJIENIM CE OKA3BaT €CTECTBEH U a/IeKBATEH MHCTPYMEHT 3a
OIMCaHME Ha MPOLECH C TTAMET, HACJIEJCTBEHOCT, BBTPEILIHA CTPYKTYpa U HEJIOKAJIHO NIOBECHHE.

OT mpakTHYecKa IJIeJHa TOYKa, 3HAYUMOCTTA Ha TE€3H PE3YNITaTH Ce ONpeess OT
BB3MOKHOCTTA T€ J1a ObAAT U3MOI3BaHU KaTO TEOPETHYHA OCHOBA IIPU MOJAEIUPAHE HA IPOLIECU
B PA3JIUYHU 00JIACTH — MHKCHEPHU HAYKH, OMOJIOTHS, TMHAMUYHHA CUCTEMH, HEBPOHHHU MPEXHU U
M3YHCIUTEIHa MaTeMaTuKa. B yact ot TpynoBeTe TEOPETUUHUTE pe3yaTaTh ca WIIOCTPUPAHH U
MOJKPENEHU C KOHKPETHHU NMPUMEPH U YUCIIEHN IIOCTAaHOBKHU, KOETO MTOKa3Ba 100pa Bpb3Ka
MCXKIY a6CTpaKTHI/I$I MaTEMaTUYCCKN aHAJIM3 U HCTOBUTC BB3MOXKHH ITPHUIIOKCHUS.

5. KpuruuHu 0esiesKKH U IPenopbKu

Hsamam chiiecTBeHn KpUTHYHU O€IeKKH KbM MaTepuanute Ha 1-p Exarepuna Jlazaposa
3a ydyactue B KOHKypca. MMam manka 3a0eniexka OTHOCHO mombiiBaHeTo Ha CrpaBkara 3a
U3MBJIHEHHE HAa MUHUManHuTe u3uckBanusg 3a A/l 'Hloment'. B tabnuuara He ca BbBEIACHH
BCUYKU CTaTHM, C KOUTO KAaHIUIATHT ydyacTBa B KOHKypCa, MO-TOYHO JIB€ OT CTATUUTE IO
KOHKypca He ca JACKJIapupaHu M TOYKyBaHM B Tabnuuara. Celio Taka B TaliuIata HsIMa
HarJIe/IHa CIpaBKa Kak ca (pOpMUPAHU TOUKHUTE OT IIUTUPAHUSATA.

Pazbupa ce, ToBa Mo HMKAaKbB HAaYMH HE OMaJOBakaBa KadectBara Ha A-p Jlasapona.
HampoTtuB, cmstam, 4e BHCOKOTO aKaJIeMUYHO HHUBO Ha TPEJACTABCHUTE OT HEs HAyYHH
pe3yliTaTd M BUCOKUAT M MpodecroHaln3bM KaTo IMpernojaBaTesl s HapexIaT cpell Hail-
KaueCTBEHUTE W BHCOKOKBaTU(UIMpaHU KaJpu BbB DakynTeTa Mo MPUIOKHA MaTEeMaTHKa U
uHpOpMaTHKA.

3AK/IIOYEHUE

B 3akiroueHue cuyuTaM, Ye IpPeICTABEHMTE MATEPHAIH HA KaHAUAATKATa 110
HACTOSAIIHS KOHKYPC NOKPHUBAT M 3HAYHMTEIHO HAXXBBPJIAT u3uckBanusata Ha 3PACPB, na
IIpaBunnuka 3a HeroBoro npujarane u Ha IIYP3AJl B TY-Codus. HecbmHeHno a-p
Exarepuna JlazapoBa e y4eH 1 npenoaasare 0T BUCOKO HUBO.

ITo Ta3u npuyuHa ybeneHo mpeasaraM Ha yBaskaeMOTO HAYYHOTO KYpPH 14 OLEHH
MOJIOKUTEJHO KaHauaarypara Ha 1-p Exarepuna JlazapoBa U eIMHOAYIIHO Ja Npenopbya
Ha ®C na PIIMMU Heitnusa u3dop 3a 3aemane Ha AJl ,,Jo0HeHT* B 00JacT HA BHCIIE
oOpazoBanue 4. Ilpupognm Haykm, mMaTremMaTMka M HHPoOpMATHKA, NPOPeCHOHATHO
HanpasJienue 4.5. Matematuka.

26.03.2026 1. YieH HAa HAYYHOTO KYpPH:

(momr. n-p Anexceit Hukonos, ®IIMU na TY-Codus)



ATTITUDE
On the competition for the academic position ,,Associate Professor

Professional Field: 4.5. Mathematics,
Scientific Specialty: Differential Equations,
Announced in State Gazette, vol. 101/27.11.2025
Candidate: PhD Ekaterina Borisova Lazarova
Member of the scientific jury: Assoc. Prof. PhD Aleksey Yordanov Nikolov

1. General description of the candidate’s scientific research and scientifically
applied activity

Dr. Ekaterina Borisova Lazarova graduated in Applied Mathematics from the Paisii
Hilendarski University of Plovdiv, where in 2017 she obtained a Master’s degree, as well as an
additional professional qualification as a Teacher of Mathematics. In 2021, she was awarded the
PhD degree in professional field 4.5. Mathematics, doctoral programme Differential Equations.
In addition to her teaching experience in higher education, she also has professional experience
as a mathematics teacher in secondary education. Since 2022, she has held the academic position
of Chief Assistant Professor at the Faculty of Applied Mathematics and Informatics of Technical
University of Sofia.

For this competition Dr. Dr. Ekaterina Lazarova has presented 2 scientific publications as
her habilitation work and 7 scientific publications other than the habilitation work. All the
presented papers are published in journals refereed and indexed in world-famous databases with
scientific information and these papers have not been used in previous competitions. The
scientific works for this competition overfulfill the minimum national requirements for the
academic position of "Associate Professor", more precisely: the papers in the frame of the
habilitation work are equivalent to 150 points for the candidate (vs 100 minimum required), and
the papers other than the habilitation work — 378 points (vs 200 minimum required).

In addition to the above-mentioned publications, the candidate has also submitted a
textbook within the competition materials: Derivatives, Integrals and Differential Equations
(with MATLAB® Examples), co-authored with Mihail Konstantinov, Juliana Boneva and Petko
Petkov. Particularly impressive is the fact that more than half of the submitted publications
belong to the Q1 quartile! This is a remarkable achievement for a young Chief Assistant
Professor at the beginning of her academic career. The candidate’s high level is also evidenced
by the various awards for scientific and teaching activity that she has received.

Dr. Ekaterina Lazarova’s research activity is in the field of differential equations, and
more specifically in the modern and intensively developing area of fractional differential
equations. The submitted works follow a consistent and well-established research direction
related to the qualitative analysis of functional-differential equations with fractional derivatives,
delays, and various generalizations of classical operators. The works employ a modern and
sufficiently advanced mathematical apparatus from functional analysis, the theory of differential
equations, and fractional calculus, including fixed point principles, operator methods, integral



representations, weighted functional spaces, and stability techniques. The candidate demonstrates
not only solid mathematical preparation, but also the ability to conduct independent and mature
research on difficult and relevant contemporary problems. Although her main profile is
fundamentally theoretical, some of her results are placed in the context of real-world applications
in areas where fractional models have natural applicability - for example, problems related to
neural networks, biological processes, algorithmic computations, and others.

2. Assessment of the pedagogical preparation and activity of the candidate

Dr. Ekaterina Lazarova has sufficiently rich teaching experience. Since joining our
university, she has been delivering lecture courses and seminars in Mathematical Modelling and
Differential Equations, and she also teaches various parts of the general course in Higher
Mathematics offered to engineering faculties. Student feedback regarding Chief Assistant
Professor Lazarova has been extremely positive.

It should also be mentioned here that Ekaterina Lazarova prepares a team every year for
the National Student Mathematics Olympiad. Given also her qualification as a teacher of
mathematics, I believe that in the near future she could be very successfully involved in the
faculty’s various initiatives related to the preparation of secondary school students, as well as in
the student recruitment campaign.

3. Main scientific and scientifically applied contributions

The candidate’s main contributions can be formulated in several points.

First of all, one should note the results related to the formulation and study of new classes
of neutral fractional functional-differential equations with iterated delays and Caputo-type
derivatives, including more generalized statements. For these classes of problems, sufficient
conditions for the existence and uniqueness of solutions have been obtained, which represents a
genuine contribution to the development of the theory of fractional differential equations.

A second important contribution consists of the results related to various types of Ulam-
type stability. This is a direction of growing importance in contemporary analysis, since it
provides a theoretical framework for assessing the stability of solutions under small
perturbations, approximations, and inaccuracies in the model.

It is also worth emphasizing the results concerning linear fractional systems with
distributed delays, where integral representations, properties of the solutions, and conditions for
existence and stability under relatively general assumptions have been established.

Among the applied scientific contributions, I would also include the publications in
which mathematical and statistical methods are used in a broader interdisciplinary context - for
example in the analysis of algorithmic errors, software computations, and empirical data
processing. Although these results do not form the central line of the candidate’s research, they
positively complement her overall scientific profile and demonstrate an ability to adapt
mathematical tools to a variety of applied problems.

4. Significance of the contributions to science and practice
I definitely consider the contributions of Dr. Ekaterina Lazarova to be of real significance
both for science and for practice.



From a scientific point of view, they represent a contribution to one of the contemporary
and intensively developing areas of applied mathematics, namely the theory of fractional
differential equations. This is a field that has developed particularly rapidly in recent years, since
fractional models have proven to be a natural and adequate tool for describing processes with
memory, hereditary effects, internal structure, and nonlocal behavior.

From a practical point of view, the significance of these results is determined by the
possibility of using them as a theoretical basis for modelling processes in various areas -
including engineering sciences, biology, dynamical systems, neural networks, and computational
mathematics. In part of the submitted works, the theoretical results are illustrated and supported
by concrete examples and numerical settings, which shows a good connection between abstract
mathematical analysis and its possible applications.

5. Ciritical remarks and recommendations

I do not have any substantial critical remarks regarding Dr. Ekaterina Lazarova’s
materials submitted for participation in the competition. I have only one minor remark
concerning the completion of the Report on Fulfilment of the Minimum Requirements for the
Academic Position of Associate Professor. Not all of the articles with which the candidate
participates in the competition have been included in the table; more precisely, two of the
submitted papers have not been declared and scored in the table. In addition, the table does not
contain a sufficiently clear breakdown of how the citation points have been formed.

Of course, this in no way diminishes Dr. Lazarova’s merits. Contrariwise, I believe that
the high academic level of her scientific results and her high professionalism as a lecturer rank
her among the best quality and highly qualified staff at the Faculty of Applied Mathematics and
Informatics.

CONCLUSION

In conclusion, I consider that the materials of the candidate for this competition
cover and significantly exceed the requirements of ZRASRB, the Regulations for its
implementation and PURZAD in TU-Sofia. Undoubtedly Dr. Ekaterina Lazarova is a high
level scientist and lecturer.

For this reason, I strongly suggest to the esteemed scientific jury to evaluate
positively the candidacy of Dr. Ekaterina Lazarova and unanimously to recommend to the
FS of FAMI to award her the academic position "Associate Professor' in Area 4. Natural
Sciences, Mathematics and Informatics, Professional field 4.5. Mathematics.

Date: 26 March 2026 JURY MEMBER:

(Assoc. Prof. PhD Aleksey Nikolov, FAMI, TU - Sofia)
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