CTAHOBHUIUE

10 KOHKYPC 32 3a€MaHe Ha aKaJieMU4YHa JUIbKHOCT ,,JI0LEHT "

o obiact Ha BuciieTo obpasoBanue 4. [Ipupoann HayKu, MaTeMaTHKa 1 HHPOPMATHKA
npodecroHanHo HanpasieHue 4.5 Maremaruka ([AndepeHmanay ypaBHEHUS)
o0siBeH B /IB 6p. 101 oT 27.11.2025 1.
¢ kauauaat: Ekarepuna bopucosa Jlazaposa, ri. ac., 1-p
Witen Ha Hay4HO Xypu: bosia ['eoprues 3natanos, jaH, mpodecop

Cnc 3anosen Ne OX-4.5-03 ot 13.01.2026 r. Ha PexTopa Ha TeXxHMUECKH YHUBEPCUTET -
Codus cbM ompezeneH 3a 4iIeH Ha Hay4yHOTO >KypU Ha KOHKypca 3a 3aéMaHe Ha aKkaJeMHU4YHaTa
JUTBKHOCT ,,101IeHT" B TexHuuecku yHuBepcuret - Codus no obnact Ha BUCIIETO 00pa3oBaHUE
4. Tlpupognu Hayku, marematuka M uHpopmaruka 4.5 Marematuka (Jdudepenunantu
ypaBHEHHUS).

Karo unen na KYPUTO CHbM ITOJYUYU]T BCUYKU H€O6XOJII/IMI/I JOKYMCHTH, IMPUIIOKECHU KbM
3asiBJIEHHUETO Ha I'I1. ac. 1-p Exarepuna bopucosa Jlazaposa no Texuuuecku ynusepcuret - Codust
3a JOIyCKaHe J10 y4acTHe B KOHKypca. JIokyMeHTuTe ca 100pe 0pOpMEHHU U MOAPEIEHH.

3a ydactue B 00sBEHUSI KOHKYPC Ca MOJAACHN JOKYMEHTH OT €AMHCTBEH KaHauaaT (TJI. ac.
n-p Exkarepuna bopucosa JlazapoBa). Ts e mnpeacraBuia HEOOXOIMMHUTE CIPaBKU 3a
YIOBJIETBOPSIBAHE HA MUHUMAJIHUTE HAIMOHAIHU W3UCKBAHUA. [IONBIHUTETHN U3UCKBAHUS KbM
HayyHarta JeiiHocT PaKkynaTeThT MO NPUIOKHA MaTeMaThKa M MH(popMaTuka npu TexXHUYecKu
yHuBepcuteT - Codus Hiama. JloOpo BreuaTiieHHe IPaBy, Y€ KaHAWATKATa € BOAMIIA YaCOBE KbM
KaTe/paTa HaJl U3UCKYyEeMUsl HOPMATUB.

I'n. ac. n-p Exarepuna bopucora JlazapoBa e poaena 1993 r. Ilpunobuna e GakanaBbp,
MarucThbp 1 00pazoBaresiHa U HaydHa CTEIeH ,,JOKTOp*‘ mocaeaoBaresHo npe3 2016, 2017 u 2021
BbB Dakynrtera mo martemartuka u uHpopmaruka npu [lnoBauBcku yHuBepcurer ,Ilauncuii
Xunennapcku“. JlombaHUTENHO UMa pU100MTa KBaTUUKALKS 32 YUUTEN TI0 MaTeMaTHKa.

ITo Bpeme Ha 0OydeHueTo 3a mpu100MBaHe HAa 0Opa30BaTE/IHA U Hay4Ha CTEIIEH ,,JIOKTOP*,
Exarepuna JlazapoBa e BCThIWIA B TPaXJAaHCKU Opak U € CMeHWIa (PaMHIHOTO CH HME.
[IpencraBeHo € yA0CTOBEpEHUE 32 HICHTUYHOCT Ha UMEHATa.

1. O6ma xapakTepUCTHKA HA HAYYHOHU3CJIE0BATEJICKATA U HAYYHO NPHUJI0KHATA
JEeHHOCT HA KAHANUAATAa

KanmuaatsT nmMa oOpazoBareHa U Hay4YHa CTEMEH ,,JJOKTOP®, KaTo Taka yJOBJIETBOPSBA
MHUHHMAJHUTE HAllMOHAJIIHU U3UCKBaHUA 1O MoKazaren ,,A“ uma 50 T. JlucepTallMOHHUAT Tpy[ €
Bnucad B HAIIUJ[ ¢ Hayko-MeTpMYHM TOKa3aTeld M YAOBIETBOPSBA W3UCKBAHUSATA
MyOIMKAIMUTE 110 HETo J1a UMaT He Mmo-Mainko ot 30 T.

Exarepuna bopucosa JlazapoBa e mocienoBaTeHo paboTHIa KaTO XOHOPYBaH aCHCTEHT,
y4MTeJl 0 MaTeMaTUKa U TJaBeH acucteHt oT 2017 mo MomeHTa, kato ot 2022 r. 10 MOMEHTa €
riiaBeH acucteHT B Texnuuecku yHuBepcuteT — Codus. Ts e ynocroena ¢ Harpanata Harpagara
no Matemaruka ,,Poy3 u ‘bpeunr Cad” brirapcka akagemus Ha HaykuTe 3a 2016 1.

KanmuaarsT npencTass Be myOIMKaIMK 3a y4yacTHe B KOHKypca, ¢ o011 Opoit 150 Touku
o rpymna mokasarenu ,,B“. ['n. ac. n-p Exatepuna JlazapoBa kaHIuaaTcTBa B KOHKypca ¢ 00II0
315 Toukwu, nonydenu ot 5 cratuu — Tpu B Q1, eqna B Q2 u eqna B SCOPUS ¢ SJR no rpyna



nokasarenu ,,I'“. KanauaaTeT € BKIIOUMI 8 LIUTUPAHUS, KOUTO M HOCAT 64 TOUYKU IO rpymna
rnokasareiu ,,J1°.

To3u 6’bp3 nperyica ImnokadBa, 4€ BCHYKUM MHHHMAJIHW HAIWOHAJIHU H3UCKBAHUA Ca
YAOBJICTBOPCHU OT KaHAUJAATa.

KangumatsT yuacTBa B KOHKypCa C OIIe JIB€ CTaTUH. EqHaTa OT TSX HE € MHICKCHpaHa
Mopajii TOBa HE € BKJIIOYEHA B CIpaBKaTa 3a yJIOBIETBOPSIBAaHE HAa MUHUMAJIHUTE HAIIMOHAIHU
m3uckBanus. [pyrara cratus e unuekcupana B SCOPUS cnrc SJR = 0.304. Ilpennonaram, ue
MOpajf TEXHUYECKH MPOITYCK KaHAUAATHT He € T00aBmI ChboTBETHUTE 30 TOYKH KbM ITOKA3aTEITHA
rpymna ,,[™.

JlonmbnHuTEnHUTE M3UCKBaHM OT IIpaBuMinHMKa 3a ycnoBusTa M peja 3a 3aeMaHe Ha
aKaJeMHYHU JUIbXHOCTU B TexHuueckus yHuBepcutTeT - Codus 3a akajgeMuyHaTa JUThKHOCT
,JOIIEHT* € 30 T., KOUTO Cce IMOoJyyaBaT MO €JHA TOYKA 33 BCEKHU JICKI[MOHEH yac. ExarepuHa
JlazapoBa uMa 415 T. 0 TO3M JOMBIHUTEIEH KPUTEPHUH, KOETO ITOKAa3Ba, Y€ CE yAOBJIETBOPSBAT U
JOITBJIHATEITHUTE NU3UCKBAHMS 110 TpyIa nokaszarenu ,, K.

2. OuneHKa HA MeAAroru4ecKaTa NoAroTOBKA M JEHHOCT HA KAHAUAATA

[TosnaBam kanammara juuHo. Exarepmna JlazapoBa 3aBBpIIM MOCIEAOBATEIIHO CBOSTA
OakanaBbpCKa, MarucTbpcka M OOpa3oBaTeIHA W HaydHa CTENeH ,,JJokTop™ B IlmoBamBckm
yHuBepcutet ,llancuit Xunengapcku“. A3 ¢bM M BOAMJI YaCOBE MO HSKOJKO 3aJbJIKUTEIIHU
muciumuad. OcTaHanm CbM € BIICUATJICHHETO 3a YOBEK, KOWTO YYH M CE€ HMHTEpecyBa OT
MPpUAOOMBAHETO HA JOMBJIHUTEIHW 3HaHUA. JlombaHUTENTHO TS O€ ydYacTHMK B OTOOpa Ha
[TmoBAMBCKHS YHUBEPCUTET 32 HAIMOHATHUTE CTYJACHTCKU OJTMMITMAIN 110 MaTeMaTuka. Mora aa
3asBs, Y€ MMa JKEJIAHUETO J]a KOHTAKTYBa C KOJIETUTE CH, Jia TIoMara u Jia ThbPCU IMOMOIII, KOraTo
“Ma HyXJa OT TakaBa. O1ie KaTo CTyICHTKa B OaKajgaBbpCKaTa CTEIICH 3all0vHa JIa CE 3aHUMaBa ¢
Hay4Ha paboTa u myOauKyBa ABe ChbBMECTHH cTaThH. [1o cTeueHne Ha 00CTOATENCTBATA, HE ChM
MMaJl BB3MOXHOCT Jia CyllaM HEHHU NOKIaau Ha KoHdepeHuu. Pazbupa ce mo Bpeme Ha
0o0y4eHHETO M 3a MpUA00MBaHe Ha oOpa3oBaTeliHa M Hay4YHa CTEIEH ,,JJOKTOP® ChbM MPHUCHCTBAI
Ha WM3HECEHW OT Hes JOKIaAu B KaTe[para Mo MareMaTudecku aHaimus. OcTtaHan CbM C
BIIEYATIIEHUETO, Y€ YMee JIa MPEACTaBs JOPH CIOKHH MMOHATHS U PE3yJITaTH Ha YBIIEKATEJICH €3HUK.

3anouBaiiku ot 2017 r. 10 mpuKIOYBaHe HA O0YyYEeHUETO B O0Opa3oBaTelIHATAa U Hay4yHa
creneH ,,JokTop* Exatepuna JlazapoBa e Boauiia ynpaxkHeHus: BbB Dakyirera no MmareMaTuka v
unpopmaruka npu I[lnoBauBcku yuuBepcuter ,llaucuit Xunenmapcku®. Hsmam mnpeku
HaO0IEHUS BbPXY padoTarta I ChC CTYACHTH B yueOHa cpefa. MHEHHETO Ha KOJIEeTUTe, Ha KOUTO
Ts O6€ BOJIMJIa YIIPAKHEHHS € TOJ0KUTENHO. BhIpeku ToBa, ChIEHKN MO0 YMEHUETO U J]a aHTaXupa
U 3aIbpKa BHUMAHUETO Ha ayJWTOpUATA MO BpeMe JOKIaAW M Ha HepopMallHU TUCKYCHH C
KOJIETUTE M OT 0TOOpa 3a HAI[MOHATHHUTE CTYJACHTCKH OJMMITMAIN 110 MaTeMaTUKa MUCIS, 4e T
“Ma HEOOXOUMHUTE MPETnoJaBaTeNICKu YMEHUS J1a ObJe TOIIEHT.

3. OCHOBHM HAYYHM M HAYYHONIPHJIOKHH NPUHOCH
Hayunure npuHocu Ha myOiIMKauuTe MoraT Jja ObJaT KiIacu(pUIUPaHU KaKTo CJIe/Ba.

1) Pazeumue na meopusma na neympannume OpoOHU OUGePeHYUaIHu cucmemu ¢
umepupanu u pasnpeoeieHu 3axvcHerusi. [1olydeHW ca HOBU pe3yJTaTH 3a ChIIECTBYBaHE,



€AVMHCTBEHOCT Y MHTETPAIHO NPEACTABSHE HA PELICHMS 3a LIMPOK KJIac HEJIMHEWHU U JIMHEHHU
cucTeMHU ¢ pousBoanu oT Tun Kamyro, Puman—JInysun u o6o6mena @-KamyTo nponsBoana, npu
caby M3KMCKBAHUS 32 PEryJIIPHOCT HAa HAYAIHUTE (DYHKIIHUH.

2) Cucmemamuuno uscneosane u pazuupsasane Ha NOHAMUAMA 3a YCMOUYUBOCT OM
mun Xatiepc—Ynam. BpBelleHN U pa3BUTU ca pa3inyHU (popmu Ha ycToHuyuBOCT (1o Xailepc—
Vnam, Xaitepc—Ynam—Murar-Jlehnep u Xaitepc—Ynam—Pacusc), nokazana e Bpb3Kara UM C
YCTOMYMBOCT IO JISIIyHOB M ca IOJIY4YEHU SIBHM KPUTEPUM 3a YCTOMYMBOCT Ha JMHEHHU M
HEJIMHEWHU APOOHU CUCTEMH.

3) Paspabomeane na nosu ananumuiHu u umepamueHu Memoou 3a OpooHU MoOenu U
mexHume npunodcenus. Pa3liupeHH ca KIACHYECKH METOAM (BapupaHe Ha KOHCTAHTHUTE,
UHTErPalHU TPEACTaBSIHUS, MOHOTOHHO-UTEPATUBHM CXEMH) KbM JApoOHUS cCiydal M ca
JEMOHCTPUPAHU IPUIIOKEHUS KbM HEBPOHHU MPEXKH, JIOTUCTUYHU MOJEIU U JUCKPETHU APOOHU
CUCTEMH, BKJIIFOUUTEIIHO C BPB3KH KbM U3KYCTBEH MHTEJIEKT U HH)KECHEPHU MOJEIIN.

B npencraBenute 3a KOHKypca HayyHU TpyAoBe Ha I ac. n-p Exartepuna bopucosa
JlazapoBa OCHOBHHUSAT HPUHOC € B oOiacTTa Ha JApoOHHUTE MuepeHLHaTHH U (QYHKIIMOHAIHO-
IU(epeHMalH yYpaBHEHUSI OT HEYTpPaJeH TUI C UTEPUPAHU U PA3MpPENENIeHHU 3aKbCHEHMUSL.
Pa3paborenu ca HOBHM JOCTaThYHM YCJIOBUS 32 CHLUIECTBYBaHE M €IMHCTBEHOCT Ha PELIEHUs 3a
LIUPOK KJIac HEJTMHEWHU U JIMHEHHU IPOOHU CUCTEMH C TPOM3BOAHM OT Tul Ha KamyTto u Puman—
JInyBuI, BKIFOUATEITHO ¢ 00001meHa (¢-) mpou3BogHa. CUCTEMATHYHO Ca U3CJICIBAHU PA3TUIHU
dbopmu Ha ycToWumBOCT — Xaiepc—Yinam, Xaitepc—Ynam—Murar-Jlepnep n Xaitepc—Ymnam—
Pacusic, kaTto € mokazaHa Bpb3Ka MEXK]Yy YCTOMYMBOCT B CMHUCHI Ha YJIaM M YCTOMYMBOCT I10
JIsmyHoB. Pa3paboTeHu ca MHTErpaiHu NMPEACTAaBSIHUS Ha pElIeHUATa, pa3mupeHa e popmyara
3a BapupaHe Ha KOHCTAaHTUTE KbM JAPOOHUS CIIy4yail U € yCTaHOBEHA €KBUBAJEHTHOCT MEXKIY
ChILIECTBYBAaHETO Ha (yHIAaMEHTaJHa MaTpulla U PE30JBEHTHO SAPO 3a JIMHEHHH HEyTpalHu
JIpOOHU CHCTEMH C pasnpeziesieHu 3aKkbecHeHusl. [lonyyenu ca HeoOX0AMMHU U JOCTaThbUHU YCIOBUS
3a YCTOMYMBOCT Ha HYJIeBOTO pewieHue. [lpemayoxkeHn ca anTepHaTHBHM Ha METOAA Ha
HEMOJIBIKHATA TOYKA MOAXOAM, Oa3upaHM Ha WHTErpajiHH TpeacTaBsHus. Pasriemanu ca u
JTUCKpETHU NpoOHM Mojaenu (Habmna-orepaTtop Ha Kamyto), kaTto € paspaboTeHa MOHOTOHHO-
WTEpPaTUBHA CXEMa 3a EKCTPEMAJIHU PELIEHNUS C I0Ka3aHa paBHOMEpHA CXOAUMOCT. TeopeTuuHuTe
pe3yNITaTu ca MPUIOKEHH KbM MOJIENHN C MIPAKTUYEeCKa HACOUEHOCT — MOJU(HUIMPAH JOTUCTUYEH
MO/ieJl, HEBPOHHU Mpeku Ha Xonuilia u MOAENH ¢ ABYIOCOYHA aCOLIMAaTUBHA MaMeT, C BPB3KU
KbM M3KYCTBEHUSI HUHTENEKT. J[OMbIHUTENHM NPUHOCH Ca peaIU3UpaHd B IPUIIOKHATA
MaTeMaTHKa — aHalli3 Ha YUCJIOBU TPEIIKU MPU M3UMCIICHUS C MJIaBallla 3amneras u pa3padoTBaHe
Ha M3YepIaTesieH MOAXOJ TEXHUKHU 3a BAIUJMPAHE HAa AJITOPUTMU B PEAIHO BPEME, KAaKTO U
CTAaTHUCTUYECKH aHaJN3 Ha JAaHHU OT MECTHHM HM300pH 4pe3 MaTeMaTH4YeCKH W KOJHMYEeCTBEHU
METO/IH.

B IpEACTaBCHUTC 3a Y4aCTHUC B KOHKYpCa HY6J'II/IK8.I_II/II/I noszezL6aTa Ha aBTOPUTC HC € BbB
BCHYKHTC II0 a36yqu pea. CHO)IGJ'IHM MHCHHECTO, Y€ HC3aBHCHUMO KOJIKO I'OJISIM HJIM MaJIbK I1O
obem ¢ MNPUHOCHT HA €AUH aBTOP, TO BCCKU YYACTHUK HNOIIPHHACHI 3a TOBA €IHA HY6HI/IKaI_II/ISI Ja
6’[),[[6 IpueTa B CIIMCAaHUC C ITO-BUCOKO HUBO. HpI/ICMaM, 4€ TOBa CC€ IBbJI’)KH Ha (I)aKTa, 4q€ CAUHUAT
OT aBTOPUTC € OT CTAPOTO MMOKOJICHUC, OT HIKOJIa U3BCCTHA C MOAPCIKAAHCTO HAa aBTOPUTC HE 110
a36yqu pea. ETo 3amro InpucMam, paBHOCTOﬁHOCT Ha KaHIuaaTa pyu NOATrOTOBKATa HA CTaTUHUTC.



[IpencraBeH € W CHBPEMEHEH YHHBEPCUTCTCKH YYEOHUK, OOCAMHSBAIN KJIACUYCCKH H
npoOen ananus ¢ npuioxkenns B MATLAB®, koiiTo mMa ChIIECTBEH 00pa3oBaTeNeH MPUHOC.

ITpeacraBeHoTO yueOHO NOCOOHE € TOCBETEHO OCHOBHO HAa TEOPUATA U U3UHUCIIABAHETO HA
HEOIpEe/IeNICH! U ONPEICICHN UHTETPalli, KaTO BKIIOYBA U MaTepHal 10 OOMKHOBEHH M APOOHH
madepeHnnanay ypaBHeHHs. Pasrienanu ca pa3nuyau IeUHHULINN Ha ONpEIesICHUs] MHTErpal
(HrotonoB, Pumanos, Jleberos u nip.), KoeTo pa3lmupsiBa Kiaca Ha UHTETpUpyeMuUTe QYyHKIUU U
yJIECHSIBA MPAKTHYECKUTE M3uncieHus. M3noxkeHnero o0xBama KIacH4ecKH M JpoOCH aHaIu3,
ChUYETaHU C YHUCIEHH W cUMBOJIHU peanu3ainun B MATLAB® u Mathematica, kaTo BKJIOUBa
MIPUJIOKEHUS B MH)KEHEPCTBOTO U IPUPOIHUTE Hayku. KHurara e rnpenHasHauyeHa 3a CTy/I€HTH U
CHEIMATMCTH OT TEXHUYECKH U HNKOHOMMUYECKH YHUBEPCUTETU U ChUETaBa TEOPETHYHA CTPOrOCT
C MPaKTHUYECKa HACOUECHOCT.

MGTOHI/I 1 TexHuKu: B CbBPEMCHHATAa MAaTEMATUUCCKU M3CIICABAHNA TPYAHO MOXKE Jia CC
OTKpPOAT €AWH HWJIM HAKOJIKO MCTOAA, 4YpE€3 KOUTO CC AJOCTUTHATU HOBUTC HAYUHH PEC3YyJITATH.
HpOHCC’BT Ha U3CJICABAHC U OTKPHUBAHC HEN30€XKHO € CBBHp3aH C TBOPYCCKOTO MNpHJIaraHc Ha L1
KOMIIJICKC OT METOAN U TEXHUKHU, KAKTO U C TAXHOTO IOPA3BUBAHC U oborarsaBaHe.

MeTtou Ha QYHKIIMOHATHHS aHAIA3 U TEOPEMH 3a HETOIBIKHA TOYKa (Teopemu Ha banax
n KpacHocenckm 3a oKa3BaHe Ha ChHINECTBYBaHE M EIUHCTBEHOCT, CBHBAIIU ONEPATOPH,
KOMITIAaKTHHU OTIEPATOPH, MPETETIICHN HOPMHU U HOpMa Ha buenenku). HTerpaHu MpeIcTaBsHAS
W oIepaTopeH nmoaxo (mpeobpazyBane Ha ApoOHUTE nudepeHIInaTHl YpaBHEHUS B UHTETPATHA
ypaBHEeHHMsI OT TuUll BonTepa. n3non3Bane Ha JpoOHM aHAIO3U HA HEPABEHCTBOTO Ha ['proHyOIN M
BapHpaHe Ha KOHCTAHTUTE B APOOHUS ciaydyaii). MeToau 3a ycroiuuBoct ot T Hyers—Ulam (
CBBP3BAHE HA YCTOMYMBOCT N0 Xailepc—Yiam ¢ yCTOMUUBOCT 1O JISTTYHOB M CpaBHUTEJICH aHAIN3
Yype3 HMHTETpaJHU OLIEHKH). MOHOTOHHO-UTEPATUBHU U METOIU 3a MPUOIMKEHHU peIICHUS
(uTeparuBHa TexHuka Ha Lakshmikantham, koHCTpynpaHe Ha TOJTHM U TOpHHU pelieHus ). YucieHun
1 KOMIMIOThpHO-MaTteMaTtnueck TeXHuk (MATLAB®-peanu3anuu v 4ucaCHU CUMYJIAIINHN ).

4. 3HAYHMOCT HA MIPUHOCUTE 32 HAYKATA U MPAKTUKATA

OneHsBaHETO HAa 3HAYMMOCTTA Ha HAYYHUTE PE3yJTaTH Ha MJIaJl YYE€H HE BUHArH € JIECHA
3ajjaya, Thil KATO HAyYHOTO BB3/IEHCTBHE OOMKHOBEHO CE MPOsIBsiBa BbB BpeMeTo. Bbrpeku ToBa
MoraT Jia 0baT OCOYSHH pelulla OOEKTHBHY MOKa3aTelld, KOUTO CBUJETEICTBAT 3a MOTEHLIMANA
U Hay4yHaTa BHJIMMOCT Ha KaHaunata. KaHauaaTeT MMa CbBMECTHH IyOJMKAIMM C YTBBPJICH
u3cienoBaresl OT 4yKOuHa, KakTo U ¢ OBJrapcku ydeH ¢ Hajx 160 MHIEKCUpaHU Hay4yHU
nyOnukanuu. B HayyHata npoayKius Ha KaHAuAaTa ce OTKpPOsIBa U 3HAYUTENIeH Opoil myOnuKaum
B crycaHus ot wbpBH kBapTuil (Q1). Hanuue ca u uuTupanus oT 4yKJAeCTpaHHU aBTOPH, KaTo Te
HE Ca KOHLEHTPUPAaHM CaMO B €IUH M CBIIM HAY4YEH KOJIEKTHUB, KOETO IIpeiaroJara, 4e
pa3paboTBaHaTa OT KaHJHUJaTa TeMaTHKa MPeJICTaB/IsABA UHTEPEC 3a Pa3IMYHU HAyYHHU TPYIH B
MEX/IyHapOJeH Mainao.

I[OHLJ'IHI/ITCJ'IGH APTYMCHT 34 3HAUYUMOCTTA Ha U3CJIICABAHUATA € U TAXHATA IPHIIOKHA
HacoueHocT. YacT ot MOJIYUYCHUTC PE3YJTATU HaMHUpPAT CCTCCTBCHU TIPHUIIOKCHUA TIPpHU
MAaTEMaTUICCKOTO MOACIUPAHC HA HCBPOHHU MPEKU, BKIIFOUUTCIIHO ,[[pOGHI/I HCBPOHHU MPCKU C
HUTCpUpPAHU 3aKbCHCHUS, KOUTO MOT'AaT Aa CC U3IOJI3BAT 34 OIIMCAHUEC HA NPOUCCU B U3KYCTBCHHUA
HWHTCIICKT, MO-CIICIIMAaJIHO B MAIlIMHHOTO 06y‘{CHI/IC " pa3no3HaBaHCTO Ha o6pa31/1. IIpe3 YHCICHU
CUMYJIalluU Ca pasrjiciaHnu U JUCKPCTHU MOJCIIN Ha HCBPOHHH MPECKU C IBYITIOCOYHA ACOIITUAaTUBHA



maMeT, KOCTO MmoauepTaBa IMOTCHIIMAJIA Ha p33pa60TeHI/IT€ MCTOAH 3a MOJCIIMPAHC HaA CIIOKHU
AAMHAMHWYHU CUCTCMH U 3a U3CJICABAHC HA IMPOLCCH, CBbP3aHU C (I)YHKI_II/IOHI/IpaHeTO Ha YOBCUIKHA
MO3BK.

He cbM koHCTaTHpAaJ ,,VIATHATCTBOY B padoTHTE HA KAHAUAATA IO CMHCBJA Ha
3PAC B Pb.

5. Kputnunu 0ese:Xxku M nNpenopbKu

B npencraBenuTe NOKYMEHTH MMa M3I0JI3BaHM AHIJIMICKUM TEPMHUHU B ObjIrapckara
Bepcus. IIpenoppuBam Ha KaHAMAATA J1a TMILE HA €3MKa Ha KOWTO € TOKyMeHTa. Bb3MOXKHO € 3a
II'BJIHOTA BBB CKOOM Ja ce AaJe U aHIVIMACKUS TepMUH WK uMe. Te3u mponycku ca eAMHUYHU U
He BIUAAT Ha yeTeHeTo. Hanpumep tepmuna ,,Brute Force* a3 He ycnsix 1a ro Hameps B Obarapcka
nuteparypa. bu 6mio xy0aBo, ako KaHAMIATHT ce Oe omMTana Ja BbBEAE TO3M TEPMUH Ha
OBATapcKu, HaIpUMep ,,u3uepnareseH noaxon’ . KanauaarsT HAMa myOJIMKalMY B TOJUIITHULIY HA
yHuUBepcuteTd. HesaBucumo, dye mo-ronsiMara 4acT OT T€3M TOJUIIHUIM Ha OBJIrapcKuTe
YHUBEPCUTETH HE Ca MHJIEKCUPaHU, a3 IpenopbhuBam B Obenie Exatepuna Jlazaposa ga pasmupu
n300pa Ha cncaHus B bearapus, u Aa BKIIOYH CHIIO Taka U OBJITapCKH CHHCAHMS, KOUTO HE ca
UHJEKCUpPaHU. AKO HHME HE TMOJKpersMe JOKaHUTE CHHCAHMs, TO HAMa Kak Te Ja Objaar
MHJEKCUPAaHU B CBETOBHUTE 0a3u oT naHHU. llpenopbuBam Ja yBenuuu anpoOuWpaHEeTo Ha
pe3yaTaTuTe CM Ha HayyHM (opymu B cTpaHara M 4yxOuHa. [IpemoppuBam Ha Ekarepuna
JIazapoBa ciief] 3aeMaHeTO Ha aKaJIeMHUYHATA JJIBKHOCT JIOLIEHT J1a HACTOsIBAa BbB BCUUKU ObACHIH
ChBMECTHH ITyOJIMKALMU Ja C€ MOAPEkKAAT aBTOPUTE 1O a30ydeH pefl.

3AK/IIOYEHHUE

ITo Moe MHeHUE KaHAUAATHT 1. ac. A-p Exarepuna bopucosa JlazapoBa uma goctaTrb4Ho,
KaKTO KaTro KOJIMYeCTBO, Taka M KaTo KadecTBO pesyataru. llpencraBeHuTe TOKYMEHTH
YAOBIETBOPSABAT BCUYKM M3HCKBAaHUS Ha 3aKOHAa 3a pa3BUTHE Ha aKaJeMHUYHUS ChCTaB B
Peny6nuka bwarapus (3PACPB), IlpaBunnuka 3a npunarane Ha 3PACPB, IlpaBunnuka 3a
YCIIOBHUATA U pejia 3a 3aeMaHe Ha akaJIeMUYHH JUTbKHOCTU B Texuuueckus yauBepcuret - Codusi.

B®3 ocHOBa Ha 3amo3HaBaHETO C MPEICTABCHUTE HAYYHU TPYJIIOBE, TAXHATA 3HAYUMOCT,
ChIBPKALIUTE CE B TAX HAyYHW, HAYYHO-TIPWIOKHM W TPHIOKHH IMPHUHOCH, HAMHpaM 3a
OCHOBATEJIHO JIa MpeuIoka Ti1. ac. JA-p Exatepuna bopucosa JlazapoBa na 3aeMe akajeMHYHaTAa
JUIBKHOCT ,,IOUEHT B mpodecHoHaTHOTO HampasieHue 4. [IpupoaHu Hayku, MareMaThKa |
unpopmaruka 4.5 Maremaruka ([dudepeHunaniau ypaBHeHUs).

09.03.2026 . TTOMIHC: oo
[InoBauB /Mpod. nu bosH 3naranos/



OPINION
on a competition for the academic position of Associate Professor
in the field of higher education 4. Natural Sciences, Mathematics and Informatics
professional field 4.5 Mathematics (Differential Equations)
announced in the State Gazette, Issue 101 of 27.11.2025
Candidate: Ekaterina Borisova Lazarova, Chief Assistant Professor, PhD
Member of the Scientific Jury: Boyan Georgiev Zlatanov, DSc, Professor

By Order No. OX-4.5-03 of 13.01.2026 of the Rector of the Technical University of Sofia,
| was appointed as a member of the scientific jury for the competition for the academic position of
Associate Professor at the Technical University of Sofia in the field of higher education 4. Natural
Sciences, Mathematics and Informatics, professional field 4.5 Mathematics (Differential
Equations).

As a member of the jury, | have received all the necessary documents attached to the
application of Chief Assistant Professor Ekaterina Borisova Lazarova, PhD submitted to the
Technical University of Sofia for admission to participate in the competition. The documents are
well prepared and properly organized.

Documents for participation in the announced competition have been submitted by a single
candidate (Chief Assistant Professor Ekaterina Borisova Lazarova, PhD). She has provided the
necessary documentation demonstrating compliance with the minimum national requirements. No
further requirements concerning scientific work have been established by the Faculty of Applied
Mathematics and Informatics at the Technical University of Sofia. It is also noteworthy that the
candidate has taught courses in the department exceeding the required teaching load.

Chief Assistant Professor Ekaterina Borisova Lazarova, PhD was born in 1993. She
obtained her Bachelor’s, Master’s, and PhD degrees in 2016, 2017, and 2021, respectively, from
the Faculty of Mathematics and Informatics at Plovdiv University “Paisii Hilendarski”. She also
holds an additional qualification as a teacher of mathematics.

During her doctoral studies, Ekaterina Lazarova entered into a civil marriage and changed
her family name. A certificate confirming the identity of the names has been provided.

1. General Characteristics of the Candidate’s Research and Scientific-Applied
Activity

The candidate holds the educational and scientific degree “Doctor” (PhD), thereby
fulfilling the minimum national requirements under Indicator “A” with 50 points. The doctoral
dissertation is registered in NACID with scientific-metric indicators and meets the requirement
that the related publications amount to no fewer than 30 points.

Ekaterina Borisova Lazarova has worked successively as a part-time assistant, a
mathematics teacher, and an Assistant Professor from 2017 to the present. Since 2022, she has
held the position of Chief Assistant Professor at the Technical University of Sofia. She was
awarded the Rose and Irving Saff Prize in Mathematics of the Bulgarian Academy of Sciences for
2016.



The candidate submits two publications for participation in the competition, with a total of
150 points under Indicator Group “B.” Chief Assistant Professor Dr. Ekaterina Lazarova applies
for the position with a total of 315 points under Indicator Group “I"”, obtained from five articles -
three in Q1 journals, one in a Q2 journal, and one indexed in SCOPUS with an SJR ranking. The
candidate has also reported eight citations, which provide her with 64 points under Indicator Group

G4ﬂ57.
This brief review shows that all minimum national requirements have been satisfied by the
candidate.

The candidate has also submitted two additional papers for the competition. One of them
is not indexed and therefore has not been included in the report demonstrating compliance with
the minimum national requirements. The other paper is indexed in SCOPUS with SJR = 0.304. |
assume that it is a technical oversight that the candidate did not include the corresponding 30 points
under Indicator Group “T™.

An additional requirement of the Regulations on the Terms and Conditions for Holding
Academic Positions at the Technical University of Sofia for the academic position of Associate
Professor is 30 points, calculated as one point for each lecture hour. In accordance with this
criterion, a total of 415 points has been recorded for the candidate, thereby confirming that the
requirements in Indicator Group “XK” have been fulfilled.

2. Evaluation of the Candidate’s Teaching Preparation and Activity

I know the candidate personally. Ekaterina Lazarova completed her Bachelor’s, Master’s,
and PhD degrees at Plovdiv University "Paisii Hilendarski". I have also taught several compulsory
courses during her studies. | was left with the impression of a person who is eager to learn and
interested in acquiring additional knowledge. She was also a member of the team of Plovdiv
University for the National Student Mathematics Olympiads.

| can state that she is willing to communicate with her colleagues, to help others, and to
seek assistance when needed. Already as a bachelor’s student she began engaging in research and
published two joint papers. Due to circumstances, | have not had the opportunity to attend her
conference presentations. However, during her doctoral studies | attended several talks she
delivered at the Department of Mathematical Analysis. | was left with the impression that she is
able to present even complex concepts and results in a clear and engaging manner.

From 2017 until the completion of her doctoral studies, Ekaterina Lazarova conducted
exercise classes at the Faculty of Mathematics and Informatics of Plovdiv University "Paisii
Hilendarski". | do not have direct observations of her work with students in a formal teaching
environment. However, the feedback from colleagues for whom she conducted exercise classes
has been positive. Judging by her ability to engage and maintain the attention of the audience
during presentations and informal discussions with colleagues, as well as through her participation
in the team for the National Student Mathematics Olympiads, | believe that she possesses the
necessary teaching skills for the position of Associate Professor.



3. Main Scientific and Scientific-Applied Contributions
The scientific contributions of the publications are classified as follows.

1) Development of the theory of neutral fractional differential systems with iterated
and distributed delays. New results have been obtained on the existence, uniqueness, and integral
representation of solutions for a broad class of nonlinear and linear systems involving Caputo,
Riemann—Liouville, and generalized ¢-Caputo derivatives, under weak regularity assumptions on
the initial functions.

2) Systematic study and extension of Hyers—Ulam type stability concepts. Various
forms of stability (Hyers—Ulam, Hyers—Ulam—Mittag-Leffler, and Hyers—Ulam—Rassias) have
been introduced and developed, the relationship with Lyapunov stability has been established, and
explicit stability criteria have been obtained for linear and nonlinear fractional systems.

3) Development of new analytical and iterative methods for fractional models and
their applications. Classical techniques (variation of constants, integral representations, and
monotone iterative schemes) have been extended to the fractional setting, with applications
demonstrated to neural networks, logistic models, and discrete fractional systems, including
connections to artificial intelligence and engineering models.

In the scientific works submitted for the competition by Chief Assistant Professor Dr.
Ekaterina Borisova Lazarova, the main contribution lies in the field of fractional differential and
functional-differential equations of neutral type with iterated and distributed delays. New
sufficient conditions for the existence and uniqueness of solutions have been obtained for a broad
class of nonlinear and linear fractional systems involving Caputo and Riemann-Liouville
derivatives, including generalized (¢-) derivatives. Various forms of stability—Hyers—Ulam,
Hyers—Ulam—Mittag-Leffler, and Hyers—Ulam—Rassias—have been systematically studied, and
the relationship between Ulam-type stability and Lyapunov stability has been established. Integral
representations of solutions have been developed, the variation-of-constants formula has been
extended to the fractional setting, and an equivalence between the existence of a fundamental
matrix and a resolvent kernel for linear neutral fractional systems with distributed delays has been
established. Necessary and sufficient conditions for the stability of the zero solution have been
derived, and alternative approaches to the fixed-point method based on integral representations
have been proposed. Discrete fractional models (using the Caputo nabla operator) have also been
investigated, and a monotone iterative scheme for extremal solutions with proven uniform
convergence has been developed. The theoretical results have been applied to practically oriented
models, including a modified logistic model, Hopfield neural networks, and bidirectional
associative memory models, with connections to artificial intelligence. Additional contributions
are made in applied mathematics through the analysis of numerical errors in floating-point
computations and the development of exhaustive computational techniques for validating
algorithms in real time, as well as through the statistical analysis of local election data using
mathematical and quantitative methods. A modern university textbook integrating classical and
fractional analysis with applications in MATLAB® has also been presented, making a significant
educational contribution.

In the publications submitted for the competition, the order of authors is not in all of them
an alphabetical one. I share the view that, regardless of how large or small an individual author's
contribution may be, each participant contributes to the acceptance of a publication in a higher-



level journal. | assume that this is due to the fact that one of the co-authors belongs to an earlier
academic generation and to a school in which the ordering of authors does not necessarily follow
the alphabetical principle. Therefore, | consider the candidate’s contribution to the preparation of
the articles to be equivalent.

A teaching textbook has also been presented, devoted mainly to the theory and computation
of indefinite and definite integrals, and including material on ordinary and fractional differential
equations. Various definitions of the definite integral (Newton, Riemann, Lebesgue, etc.) are
discussed, which expands the class of integrable functions and facilitates practical computations.
The exposition covers both classical and fractional analysis, combined with numerical and
symbolic implementations in MATLAB® and Mathematica, and includes applications in
engineering and the natural sciences. The book is intended for students and specialists from
technical and economic universities and combines theoretical rigor with practical orientation.

Methods and techniques: In contemporary mathematical research, it is often difficult to
single out one or a few specific methods through which new scientific results are obtained. The
process of research and discovery is inevitably connected with the creative application of a
complex set of methods and techniques, as well as with their further development and enrichment.

The research employs methods from functional analysis and fixed-point theory (Banach’s
and Krasnoselskii’s theorems for proving existence and uniqueness, contractive and compact
operators, weighted norms including the Bielecki’s norm). Integral representations and an operator
approach are also used (transformation of fractional differential equations into Volterra-type
integral equations, application of fractional analogues of Gronwall’s inequality, and the variation-
of-constants method in the fractional setting). Methods related to Hyers—Ulam type stability are
applied, including the connection between Hyers—Ulam stability and Lyapunov stability and
comparative analysis based on integral estimates. Monotone iterative and approximation
techniques are also used (Lakshmikantham’s iterative method and the construction of lower and
upper solutions). In addition, numerical and computational mathematical techniques are employed,
including MATLAB® implementations and numerical simulations.

4. Significance of the Contributions to Science and Practice

Assessing the significance of the scientific results of a young researcher is not always
straightforward, as the impact of research usually becomes evident over time. Nevertheless, several
objective indicators may be identified that demonstrate the candidate’s potential and scientific
visibility. The candidate has joint publications with an established researcher from abroad, as well
as with a Bulgarian scholar with more than 160 indexed publications. A notable part of the
candidate’s research output consists of papers published in first-quartile (Q1) journals. There are
also citations from foreign authors, and these are not concentrated within a single research group.
This suggests that the research topics developed by the candidate are of interest to several
independent research groups worldwide.

An additional argument for the significance of the research lies in its applied orientation.
Some of the obtained results have natural applications in the mathematical modelling of neural
networks, including fractional neural networks with iterated delays, which may be used to describe
processes in artificial intelligence, particularly in machine learning and pattern recognition.



Through numerical simulations, discrete models of bidirectional associative memory neural
networks have also been investigated, highlighting the potential of the developed methods for
modelling complex dynamical systems and for studying processes related to the functioning of the
human brain.

I have not identified any “plagiarism” in the candidate’s works within the meaning
of the Academic Staff Development Act in the Republic of Bulgaria.

5. Critical Remarks and Recommendations

In the submitted documents, English terms are occasionally used in the Bulgarian version
of the text. | recommend that the candidate write consistently in the language of the document. For
completeness, the English term or name may be provided in parentheses where appropriate. These
instances are isolated and do not affect readability. For example, | was unable to find the term
“Brute Force” in the Bulgarian literature. It would have been preferable if the candidate had
attempted to introduce an appropriate Bulgarian equivalent, such as “exhaustive approach.”

The candidate has no publications in university annual journals. Although most of these
journals of Bulgarian universities are not indexed, | recommend that in the future Ekaterina
Lazarova broaden her choice of journals in Bulgaria and also consider publishing in Bulgarian
journals that are not indexed. If we do not support local journals, they will not be able to achieve
indexing in international databases. | also recommend that she increase the dissemination of her
results through participation in scientific forums both in Bulgaria and abroad.

| recommend that, after assuming the academic position of Associate Professor, Ekaterina
Lazarova should insist that in all future joint publications the authors be listed in alphabetical order.

CONCLUSION

In my opinion, the candidate, Chief Assistant Professor Dr. Ekaterina Borisova Lazarova,
has achieved results that are sufficient both in quantity and in quality. The submitted documents
satisfy all the requirements of the Academic Staff Development Act in the Republic of Bulgaria
(ASDARB), the Regulations for the Implementation of ASDARB, and the Regulations on the
Terms and Conditions for Holding Academic Positions at the Technical University of Sofia.

Based on my review of the submitted scientific works, their significance, and the scientific,
scientific-applied, and applied contributions contained therein, I find it justified to propose that
Chief Assistant Professor Dr. Ekaterina Borisova Lazarova be appointed to the academic position
of Associate Professor in the professional field 4. Natural Sciences, Mathematics and Informatics,
4.5 Mathematics (Differential Equations).

09.03.2026 . SIGNALUIE: ..o
Plovdiv /Prof. Boyan Zlatanov, Dr.Sci./
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