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BbPXY AUCEPTALMOHEH TPYA 3a NnpuaobuBaHe Ha o6pa3oBaTesiHaTa M Hay4YyHa cTeneH "LOKTOp

ABTOp Ha fucepTauMOHHMA TPYA: AOKTOpaHTa LiBeTennHa BecennHoBa Muxainosa

Tema Ha gucepTauuMoHHUA Tpya: ,/IMOYACHW peakTUBHO-AU(Y3NOHHW HEBPOHHU Mpexun Ha KoeH-Iposbepr ¢ kpaiiHu
3aKbCHEHWsA: YCTOWYMBOCT Ha MHOXecTBa“, paspaboTeH B Kategpa ,EnekTpoTexHuka, aBTOMatuka M WMHAOPMaLMOHHU
TexHonornn” (EAWNT), TexHudecku yHusepcuteT - Cogua (TY-Codua), NHxeHepHo-negarorndecku akyntet - CnuseH
(MN®d-CnueeH)

Mo KOHKYpC 3a NpuUCbhXAaHe Ha obpa3oBaTesiHaTa M Hay4yHa cTeneH "gokTop"”, O6nacT: 4. MpUpPoOAHN HayKu, maTematuka u
UH(popmaTuka, MpodecnoHanHo HanpasneHue: 4.5. Martematuka, HayuyHa cneumwanHocT. ,MaTtemMaTU4yecKo MofenupaHe u
NpUNoXeHne Ha matematukaralt

UneH Ha HayyHOTO Xypwu: gou. A-p EBreHua [lMeTpoBa HukonoBa —LeHTbp N0 MHpOPMaTUKA M TEXHUYECKU HAYKM,
Bypracku csobofieH yHuBepcuteT; JlabopaTopusa no gurutannsauua —byprac, MHCTUTYT No mMatemaTuka u UHGpoOpMaTuKa,
Bbarapcka akafiemums Ha Haykute

Cuc 3anoseg Ne OXK-4.5-06/ 23.02.2022 r. Ha PekTopa Ha TY-Cous cbM onpejeneHa 3a YieH Ha HayYHOTO XXYPU BbB BPb3Ka C
KOHKYPC 3a npucbXgaHe Ha o6pa3oBaTesiHaTa U Hay4yHa cTeneH "fokTop", npoecuoHanHo HanpasneHue 4.5. MaTemaTuka.
KaTo 4neH Ha Hay4yHOTO XXYPU MONYyUYUX ClefHUTe JOKYMEHTU:
1 Tsopuecka aBTo6uorpagusa Ha LiBetennHa BecenmHoBa MuxaiinoBa;
2. ABTopedepat n ucepTauunoHeH Tpya Ha LiBeTennHa BecennHoBa Muxaiinosa Ha Tema ,,IMNyNCHU peakTUBHO-AUDY3NOHHM
HEBPOHHM Mpexun Ha KoeH-I'po36bepr ¢ KpaiHu 3aKbCHEHUS: YCTOMYMBOCT HA MHOXECTBA".
3. CnucbkK Ha ny6ankKaumMmTe Ha [OKTOpPaHTa.
4. CnuCbK Ha LUTUPaHUA.
5. HayyHu » Hay4YHO-NPUNOXHW NPUHOCHK.
[JaHHun 3a gucepTaHTa. LiBeTennHa BecennHoBa MuxaiinoBa e pogeHa Ha 28.02.1993 r. Mpe3 2015 r. 3aBbpLUBaA BUCLIETO CK
obpasoBaHne BbLB VIHXeHepHO-negarormyecku ¢akynteT CnueeH, TexHuyeckn YHusepcuter-Copua ¢ o6pas3oBaTenHo-
KBanMuKaumoHHa cTeneH ,bakanasbp“ cneuynanHocTt ,ABTOMaTUKa W WHMOPMALMOHHU TEXHONOTUU“ C MpodecroHanHa
KBanugukauus ,,MHxeHep no aBTomatumka“. OT 2016 npuTexaBa o6pa3oBaTe/IHO-KBANM(PUKALUOHHA CTeMeH 3a ,,YuuTen no
maTemaTuka“ ot CY “Cs. KnumeHT Oxpugcku®, rp. Cocums. Mpe3 2017 3aBbpwBa 06pasoBaTe/IHO-KBaIU(PMKALMOHHA CTeMeH
LMarncTsp“ cneymanHoct ,MatemaTuka n nHpopmaTuka” - ,, TexHonorum 3a obyyeHme no matematuka u nHpopmatuka B CY
“CB. KnumeHT Oxpugckun®, rp. Cogusa. LiBeTennHa Muxaiinosa e 6una nbpBoHayYasHO XOHOPYBaH acucTeHT (npe3 2018 r.), a oT
2019 rogmHa e acCMCTeHT Mo BUclwa matematuka B ,,TY-Codua NMP-Cnueen” .
JaHHn 3a fgokTopaHTypaTa. LiBeTenuHa BecennHoBa MuxaiinoBa e u3NbAHUAA Yy4YebHUTEe CU 33A4B/DKEHUS W MONOXWUNA
[OKTOPaHTCKUA CU M3NUT No “MatemaTnyecko MofenupaHe, augepeHumanHy ypasHeHnsa” Ha 01.02.2021 r,, cbrnacHo 3anoses N
29/11.01.2021 r.. Ha PekTopa Ha TY- Coduda. LnucepTauMOHHUAT TPy € 06CbAeH U HacO4YeH 3a 3auimTa oT KaTepeHns CbBeT Ha
kategpa ,EANT" kbm ®akynteT UMP-CnveeH Ha TY-Cousa Ha pefoBHO 3acefaHue, nposejeHo Ha 28.01.2022 r. Cbe 3anosef
N 483/22.02.2022 r. Ha PekTopa Ha TY- Cothusa fokTopaHTa LiBeTennHa BecennHosa Muxalinosa e oTAnMcaHa ¢ NpaBo Ha 3awuTa.
Cnopef 3akoHa 3a pa3BMTMe Ha akafeMW4yHus cbCTaB B Peny6nunka bbnarapus, KaHAMAaTbT 3a 3aemMaHe Ha obpasosaTenHaTta u
Hay4yHa cTeneH "gokTop" Tps6Ba fa OTroBaps Ha YCNoBMUATA, MOCOYEHM B Ya. 6 an. 1, KakTo M Ha uf. 2 an. 1 oT MNpaBunHuKa 3a
ycnoBusita u pefa 3a npuaobmeaHe Ha HayuHu cTeneHu (MYPIMHC) B TexHnyecku yHuepcuTeT —Codus. OT TBopyeckata
apTobuorpadus Ha [OKTOpaHTa Ce BWXKAa, Ye TA npuTexasa o6pa3oBaTeNIHO-KBaNM@MUKaLMOHHA cTeneH "Maructbp” no
~Matematuka u uHopmatuka” ot CY “Cs. KnumeHT OXpUACKU®, C KOETO OTroBaps Ha TOBa U3UCKBaHe.
[aHHun 3a gucepTaumaTa U aBTopedepaTta. [JOKTOPaHTLT M3NbAHABA M3NCKBaAHETO Ha un. 23 a/ ot MYPMHC, TexHuyecku
yHuBepcuTeT - Codus, Tbil KaTo e NpefCcTaBua AMcepTaLlMOHeH TPy U Tpyu ny6avKauum no TemMarta Ha gucepTraumusaTa B HayyHaTa
nepuoguka. NpeacraBeHNAT AUCepTaLMOHEH TPYA cnasBa M3MCKBaHeTo Ha un. 23 an. 2 oT NYPIHC, TeXHUYecKn YHUBEPCUTET -
Codhunsa 3a 3afb/mHKUTENHA CTPYKTYpa: 3arnaBHa CTpaHuLa; CbAbpXKaHue, YBOJ,; U3N0XEHWE; 3aKNIOYEHNE - Pe3OME Ha MOoNyYeHuTe
pe3ynTatu c geknapayus 3a OpUruHanHocT; 6ubnunorpadms. AucepTalMoOHHUAT Tpyf e ¢ 06em oT 117 cTpaHuLUM U ce CbCTOM OT
yBOf, 4 rnaBu, CMUCbK Ha OCHOBHUTE NPUHOCK, CMUCHK Ha Nyb6AMKauunTe No gucepraumata, CNMCbK OT M3N0M3BaHa MTepaTypa,
BK/tOYBala 94 3arnasus, oT KOMTO 92 ca Ha natuHULa, a 2 Ha Kupuauua.
[OucepTtaumnaTta e ohpopMeHa MHOrO f06pe. ABTopedepaTbT 0TpassBa OCHOBHUTE MOMEHTM OT AncepTaymsaTa.
AKTyanHoCT Ha paspaboTBaHMA B AucepTauMOHHUA Tpyh npo6sem B HAyyHO W HAYUYHO-MPUIOXKHO OTHOLUEHME.
HeBpoHHUTEe Mpexn Ha KoeH-Ipo3bepr (CGNN) ca MacoBo M3cnefBaHu nopagyM OrpoMHUTE UM Bb3MOXHOCTU 3a NPUIOXEHUA B
pasnnyHM 06NacTM Ha HaykaTa M UHXEeHepCTBOTO 3a pellaBaHe Ha Npo6semu ¢ pasno3HaBaHe Ha Mogenu, o6paboTkKa Ha curHanm
1 n3obpaxeHus, npobnemm c acoumatvBHata nameT u ap.. N3cneaBaHnata Ha NMOAO6GHM MOAENN Ha HEBPOHHW MPEXWU U TEXHM
pasfIMYHM KNacoBe ca BCE OLe MHOro akTuBHW. My6nnkaumuTe, cBbp3aHu ¢ nicnegsanns Ha CGNN, UHAeKcMpaHu B CBeTOBHaTa
6a3u gaHHM Scopus 3a 2020 roguHa ca 47 Ha 6poit, 3a 2021 roguHa - 44, a3a 2022 fo HavyanoTo Ha anpun - 8.
CTeneH Ha mno3HaBaHe CbCTOSAHMETO Ha nMpobsiemMa M TBOpPYeCKa WHTepnpeTauusa Ha NuTepaTypHUsA Martepuan.
JOKTOpaHTbT no3HaBa MHOro fobpe CbBpPeMeHHUTe nyb6nukauum no uscnefBaHaTa npobnemaTtuka. JluTepatypHuat o630op B
paboTaTa o6xBawa ny6nuMkauum no Temarta 3a nepmoga 1963-2020 roguHa kato 10 oT ny6aukauuMuMTe ca OT MOCNeAHWUTE [Be
roguHn. T e Hanpaewuna 0630p M aHanu3 Ha 94 nuTepaTypHM W3TOYHMLM KaTo MpaBUIIHO MON3yBa pe3ynTaTuTe Ha Apyrute
aBTopu B M3N0XeHMeTo. B o0630pa ca nNpefcTaBeHW OCHOBHWM pe3ynTaTu OT TeopuAaTa Ha WMNYNICHUTE AuepeHLunanHu
ypaBHeHUs, BTOPW MeTOof Ha JIAMyHOB, M3MOM3BaH MPU W3CMefBaHETO Ha peakTUBHO-AUGY3nMOHHUTE CGNN u uMNyncHu
HEBPOHHU MPEeXW.
CboTBeTCTBME Ha u3bpaHaTa MeTOAMKA Ha M3C/efBaHe M MoCTaBeHaTa LN M 3afjadyn Ha [jucepTaunMoHHUA Tpyh C
NoCTUrHaTMUTe NPUHOCK. [MpeacTaBeHUAT AUCEPTaLUMOHEH TPY[ e MOCBeTeH Ha Npo6neMuTe 3a YCTONYMBOCT HA MHOXECTBa U



WHTerpanHM MHoroo6pasva BbB (PA30BOTO MPOCTPAHCTBO HA CUCTEMMU PeaKTUBHO-AUGDY3NMOHHUM CGNN CbC 3aKbCHEHMA K

UMNyncu n npobnemmTe 3a CbLIECTBYBAHETO Ha WMHTerpasHy MHoroobpasvs 3a WMMMyNceH MOJesn Ha AMHaMWKa Ha BUPYC Ha

xenatut b ¢ QyHKuuoHaneH oTtrosop Ha Bedington-DeAngelis Ha cTeneHTa Ha WH(ekuua. B aucepTaunoHHua Tpya ca

(HOPMYIMPaAHN CNefHUTE Lenu:

1. BbBexaHe Ha OCHOBHa KOHLIEMLMA 3a yCTOWYMBOCT Ha MHOXECTBaA 3a CUCTEMW UMNY/ICHU peakTUBHO-AndYy3nmoHHn CGCN cbe
3aKbCHEHMA W [0CTaTbYHM YC/MOBMA 33 paBHOMepHa rnobanHa acMMNnTOTMYECKa YCTOWYMBOCT, W paBHOMepHa rfobanHa
eKCTpemMasnHa yCcTOWYMBOCT Ha MHOXeCTBa. Lien peanusupaHa B rnaesa 3 Ha AMCEPTALMOHHUS TPYS

2. BbBexxaaHe Ha MOHATUE 32 CM/IHA YCTONYMBOCT HAa MHOXECTBaTa M HaMMpaHe Ha AOCTaTbyYHU YCN0BUA 3a CbLLECTBYBAHETO UM C
M3non3BaHe Ha HOMMWHanHa cuctema. Lien peanusupaHa B rnasa 3 Ha AuceptauymoHHWA Tpyd. B Tasum rnaBa OCHOBHUTE
pe3yntatm ca MOMy4YeHWTe HOBM AOCTaTbYHM YCNOBMA 3@ YCTOMYMBOCT, paBHOMepHa YCTOMYMBOCT M acCMMNTOTMYHA
YCTOMYMBOCT HA MHOXeCTBaTa N0 OTHOLIEHME Ha CMcTemaTa peakTMBHO-AUdYy3snoHHn CGCN cbC 3aKbCHEHUA U € u3cnedBaHa
cucTemaTa peakTuBHO-AUPY3MOHHN CGCN ¢ napaMeTpuyHU HEoMNpeaeneHocTu

3.[0a ce pasrnega npakTuyeckata YCTONYMBOCT Ha efuUH BWA CUCTEMU PeakTUBHO-AUDY3MOHHU CGCN CbC 3aKbCHEHUA U
UMMNYNCHU CMYLLEHUA NO OTHOLIeHWe Ha /r-mHoroobpasus. Lien nocturHata B naparpad 3.2 Ha nasa 3. YHMKanHocTTa Ha
npeAcTaBeHMTe pe3ynTaTu e B cnefHuTe acnekTu: 1 O606waBa ce KOHLENUMATa 3a YCTOWYMBOCT KaTO NONYYEHUTE pe3ynTatu
e AagaT Bb3MOXHOCT 32 NPAKTUYECKU NPUIOXEHWNA Ha pasriefaHnTe KaTeropum B pasinyHN Hay4YHu o6nactu; 2. PaswupsasaT
ce cpefcTeata 3a M3cneABaHe M ynpaBleHWe Ha YCTOMYMBOCTTA Ha cucTemara; 3. PesyntaTute ce [eMOHCTpupar c
M3N0/M3BaHETO HAa WMPOK Knac 0T (YHKUWW, fenHMpawM TO3M TWMN MHOroobpasus, v npunaraHeTo UM KbM OMpefesneHu
CUCTEMU HEBPOHHU MPEXMU.

4. Na ce nscnegsa rnobanHaTta yCTOMYMBOCT Ha MHTErpasHM MHOroobpasms 3a peakTUBHO-ANQY3MOHHM CGCN cbC 3aKbCHEHWA U
NPOMEHNINBU WMMYNCHU CMyweHusa. Len peanusupaHa B naparpad 3.3 Ha nasa 3, KbfeTo e pasrnefaH npobnema 3a
CbLLeCTBYBaHETO Ha MHTerpaaHN MHOroo6pasus 3a peakTUBHO-ANMY3NOHHU CGCN CbC 3aKbCHEHUSA U NMPOMEHIUBU UMMYNCHN
CMyLLEeHMA.

HayyHn ©n Hay4HO-NMPUNOXHW NPUHOCKA. ABTOPBLT HA HACTOAWOTO CTaHOBULLE Npuema feuHMpaHWTe OT [OKTOpaHTKaTa

Hay4yHW MPUHOCK, a UMeHHO: 1. BbBedeHa e OCHOBHaTa KOHLENLUMS 3a YCTOMYMBOCT Ha MHOXECTBa 3a CUMCTEMWU UMMY/ACHU

peakTUBHO-ANMY3NOHHM CGCN CbC 3aKbCHEHMdA; 2. [lofyyeHM ca [OCTAaTbYHWM YCNOBUA 3a pPaBHOMepHa rnobanHa

acMMnTOTMYeCKa YCTOMYMBOCT M paBHOMepHa rnobanHa eKCMOoHeHUWanHa YCTOMYMBOCT Ha MHOXecTBa; 3. [lokasaHa e

Mones3HoCcTTa Ha MONYYEHUTE pe3ynTatv B ClyvyauTe Ha aTpakTopu pasiMYyHM OT TOYKUTE Ha pasBHoBecue; 4. BbBefeHO e

MOHATMETO CU/HA YCTOMUYMBOCT Ha MHOXECTBA M Ca HamMepeHW [OCTaTbyYHWM YCMOBMA 3a CbLLECTBYBaHe Ha CU/IHO YCTONYMBU

MHOXecTBa; 5. Pa3rnefaHa e npakTuyeckaTa YCTOWYMBOCT Ha CMCTEMU peakTUBHO-ANDY3MOHHUM CGCN cbC 3aKbCHEHUS W

UMMNYNCHU CMYLLIEHWNA MO OTHOLWIEHMWE Ha CheLluaneH Buf MHoroobpasms - /r-mHoroobpasus

Mybnnkaunum n yyactua B HayuyHu Gopymu. Bcuukm npeactaBeHu ny6nukauum, cBbp3aHW C Temarta, ca Ha aHI/IMACKN e3uK.

KaHguparta e npeactaBun cnnchbk ot 3 nybnmkaumy B CbaBTOPCTBO, 2 OT TAX, Ny6auMKyBaHu B cnucaHue ,,Mathematics* (IF=2.258

SRJ- Q2), a 1- B cnucaHue ,,Entropy” (IF=2.524 SRJ- Q3), MHAEKCMpaHU B CBeTOBHaTa 6a3un gaHHM Scopus. BpoaT Touky Ha

[OKTOpaHTa no nokasaten I 7. Hay4yHa ny6nvkauus B usgaHus, KOMTO ca pedyepupaHn 1 MHAEKCUPaHW B CBETOBHOM3BECTHU 6a3n

JaHHn ¢ Hay4yHa uHdopmauua (Web of Science n Scopus) oT MUHUMaNHUTE M3UCKBAHW TOYKW 3a Hay4yHa CTemeH ,,[OKTOP“ B

O6nact 4. lMpupofHM Hayku, MaTemaTuka M uHpopmaTuka OT [MpaBUNHWK 3a nNpuiaraHe Ha 3aKoHa 3a Pa3sBUTMETO Ha

akagieMnyHua cbetaB B Peny6auka bbarapusa e 55, ¢ KOeTo ce U3NbaHABA Y/l. 26 Ha MpaBunHuUKa.

MHeHuns, npenopbku, 6enexkun. Tpabsa fa ce fa oTbenexu, Ye gucepraymoHHaTa paboTarta MMa MHOXECTBO JOCTOMHCTBA KaTo

[A06pO Mo3HaBaHe Ha npegMmeTHaTa 06nacT U nuTepaTypaTta BbpXy Hes, ACHOTa Ha W3N10XeHWeTo, A06pO CTPYKTypupaHe Ha

TekcTa. T4 e HanucaHa Ha Jo6bP 6BArapcku e3nK, HO 3a CbXaNeHWe B HeA Ce CpewaT Ha MecTa NYHKTyauWOHHW MPONyCKW U

M3peyeHuns C HapyLleHa rpamaTuyecka CTpykTypa. B Hea uma HAKOM NMPONyCcKW B TEXHUYECKOTO OopMeHne

OucepTaumata 6u npefctaBnaBa HayuyeH WHTepec 3a cCrneunanucTuTe, 3aHUMaBaliM Ce C ONTUManeH KOHTPos, 6uonorus

MexaHuKa, MeAuLnHa, 6UOTEXHONOTUN, UKOHOMUKA, WHXEHEepCTBO

KaTto KpuTuYeH KOMeHTap MOXe fia Ce 0TOeNexu, Yye oT NpefoCTaBEHUAT OT AOKTOPAHTA CMUCHK C LUTUPaAHUA He CTaBa ACHO KoA

oT Ny6nuKaLunTe Kbie e uuTupaHa

HaykomeTpuuHn nokasaTtenu. KaHamaaTbT OTroBapsA Ha BCUYKM W3UCKBAHMA 3a NPUCHXAaHe Ha obpasoBaTesiHa M HayyHa

cTeneH ,,A0KTOp“. O6WMAT 6pOi TOYkWM, KOMTO MoraT ga 6baar npmsHaTu ca 105: 50 3a gucepTauuoHeH Tpya um 55 3a

ny6avkaumm B CbaBTOPCTBO.

3ak/sioyeHune
Bb3 ocHOBa Ha W3M0XXEHOTO MO-Fope cyuTam, 4Ye KaHaupatwT LiBeTenuHa BecenuHoBa Muxainosa
M3NbJIHSABA BCUMYKWU KPUTEPUU M U3UCKBaHUA MO 3aKOHa 3a pa3BUTWE Ha aKajeMWUYHUSA CbCTaB B
Peny6nuka Bbnarapua, NpaBuaHMKa 3a HEroBOTO npunaraHe n NMpasBunHMKa 3a YCN0BUATA U pefa 3a
npupobnBaHe Ha Hay4YHU CTeNeHU B TeXHUYeCKUN YyHUBePcUTeT - Coua, MHXeHepHO-Nefarormyecku
thakynteT - CnmBeH 3a MNpucbXgaHe Ha o6pasoBaTesHata W Hay4dHa cTeneH "pgokTop™,
npogecnoHanHo HanpaeneHne 4.5. MaTemaTunka.

Mognuc:
/oou. g-p E. Hukonosa/
rp. byprac
21.04.2022 .



STATEMENT REPORT
on a dissertation for obtaining the educational
and scientific degree "Doctor™

Author of the dissertation: doctoral student Tsvetelina Veselinova Mihailova

Topic of the dissertation: "Impulse reactive-diffusion neural networks of Cohen-Grossberg with extreme delays: set
resistance"”, developed at the Department of Electrical Engineering, Automation, and Information Technology
(DEEAIT), Technical University - Sofia (TU-Sofia), Faculty of Engineering and Pedagogy - Sliven (FEP-Sliven)

in a competition for awarding the educational and scientific degree "Doctor", Field: 4. Natural Sciences, Mathematics
and Informatics, Professional field: 4.5. Mathematics, Scientific specialty: "Mathematical modelling and application
of mathematics"

Member of the Scientific Jury: Assoc. Prof. Evgeniya Petrova Nikolova, PhD - Faculty of Computer Science and
Engineering, Burgas Free University; Laboratory of Digitalization - Burgas, Institute of Mathematics and Informatics,
Bulgarian Academy of Sciences

By Order No OXK-4.5-06 / 23.02.2022 of the Rector of TU-Sofia | have been chosen a member of the scientific jury for
a competition for awarding the educational and scientific degree "Doctor", professional field 4.5. Mathematics.

As a member of the scientific jury, I received the following documents:

1. Creative autobiography of Tsvetelina Veselinova Mihailova;

2. Abstract and dissertation of Tsvetelina Veselinova Mihailova on "Pulsed reactive-diffusion neural networks of
Cohen-Grossherg with extreme delays: stability of sets".

3. List of the doctoral student's publications.

4. List of citations.

5. Scientific and applied scientific contributions.

Candidate data. On February 28, 1993, Tsvetelina Veselinova Mihailova was bom. She received a bachelor's degree
in Automation and Information Technology with a professional qualification of Engineer in 2015 from the Faculty of
Engineering and Pedagogy in Sliven, Technical University of Sofia. He holds a "Teacher of Mathematics educational
qualification from Sofia University "St. Kliment Ohridski" since 2016. In 2017, he graduated with a Master's degree in
Mathematics and Informatics at Sofia University "St. Kliment Ohridski”, Sofia - "Technologies for teaching
mathematics and informatics". Tsvetelina Mihailova was initially a part-time assistant (in 2018), and since 2019 she
has been an assistant professor of higher mathematics at TU-Sofia IPF-Sliven.

Data for the doctoral program. Tsvetelina Veselinova Mihailova has fulfilled her academic obligations and passed
her doctoral exam in "Mathematical Modeling, Differential Equations” on 01.02.2021, according to Order No. 29 /
11.01.2021 ofthe Rector of TU-Sofia. At aregular meeting on 28.01.2022, the Department Council of the Department
"DEEAIT" at the Faculty of FEP-Sliven TU-Sofia considered and directed the dissertation for defense. By Order No.
483 /| 22.02.2022 of the Rector of the Technical University of Sofia, the doctoral student Tsvetelina Veselinova
Mihaylova was written off with the right to defense.

According to the Law for the Development of the Academic Staff in the Republic of Bulgaria, the candidate for the
educational and scientific degree "Doctor" must meet the conditions specified in Art. 6 para. 1, as well as of art. 2
para. 1 of the Regulations on the terms and conditions for obtaining scientific degrees (RTCOSD) at the Technical
University - Sofia.

Data for the dissertation and the abstract. The doctoral student fulfills the requirement of art. 23 a/ from RTCOSD,
Technical University - Sofia, as he has presented a dissertation and three publications on the topic of the dissertation
in scientific periodicals. The presented dissertation observes the requirement of art. 23 para. 2 of RTCOSD, Technical
University - Sofia for mandatory structure: title page; content, introduction; exposition; conclusion - summary of the
results obtained with a declaration of originality; bibliography. The dissertation is 117 pages long and includes an
introduction, four chapters, a list of major contributions, a list of dissertation-related publications, and a list of
references with 94 titles, 92 of which are in Latin and two in Cyrillic.

The dissertation is well-crafted. The abstract reflects the main points ot the dissertation.

Relevance of the problems developed in the dissertation in scientific and scientific-applied terms. Cohen-
Grosberg Neural Networks (CGNN) have been widely studied due to their enormous potential tor applications in
various fields of science and engineering to solve problems with pattern recognition, signal and image processing and
problems with associative memory, etc .. Research on such models of neural networks and their various classes is still
very active. The number of publications related to CGNN research indexed in the global Scopus database for 2020 is
47, for 2021 - 44, and for 2022 until the beginning of April - 8.

Degree of knowledge of the state of the problem and creative interpretation of the literary material. The
doctoral student knows very well the modem publications on the researched problems. The literary review in the work
covers publications on the topic for the period 1963-2020 as 10 of the publications are from the last two years. She
reviewed and analyzed 94 literature sources, correctly using the results of other authors in the exposition. The review



presents the main results of the theory of impulse differential equations, a second Lyapunov method used in the study
of reactive-diffusion CGNN and impulse neural networks.
Correspondence of the chosen research methodology and the set goal and tasks of the dissertation with the
achieved contributions. The presented dissertation is devoted to the problems of stability of sets and integral
manifolds in the phase space of reactive-diffusion CGNN systems with delays and pulses and the problems of the
existence of integral manifolds for pulse model of hepatitis B virus dynamics with functional response to functional
response to Bedington-DeAngelis of the degree of infection. The following goals are formulated in the dissertation:
l.Introduction of a basic concept of set stability for pulsed reactive-diffusion CGCN systems with delays and
sufficient conditions for uniform global asymptotic stability, and uniform global extreme set resistance. Purpose
realized in chapter 3 of the dissertation.
2.Introducing the concept of strong stability of sets and finding sufficient conditions for their existence using a
nominal system. Objective realized in chapter 3 of the dissertation. In this chapter the main results are the new
sufficient conditions for stability, uniform stability, and asymptotic stability of the sets with respect to the delayed
reactive diffusion CGCN system and the reactive diffusion CGCN system with parametric uncertainties is studied.
3.To consider the practical stability of one type of reactive-diffusion CGCN systems with delays and impulse
disturbances with respect to h-manifolds. Objective achieved in paragraph 3.2 of Chapter 3. The uniqueness of the
presented results is in the following aspects: 1. The concept of sustainability is summarized and the obtained results
will allow for practical applications of the considered categories in different scientific fields; 2. The tools for
research and management of the stability of the system are being expanded; 3. The results are demonstrated by the
use of a wide range of functions defining this type of diversity and their application to certain neural network
systems.
4.To study the global stability of integral manifolds for reactive-diffusion CGCNs with delays and variable impulse
disturbances. Objective realized in paragraph 3.3 of Chapter 3, where the problem of the existence of integral
manifolds for reactive-diffusion CGCN with delays and variable impulse disturbances is considered.
Scientific and applied contributions. The author of this Statement report accepts the scientific contributions defined
by the doctoral student, namely: 1. The basic concept of set stability for pulsed reactive-diffusion CGCN systems with
delays has been introduced; 2. Sufficient conditions are obtained for uniform global asymptotic stability and uniform
global exponential stability of sets; 3. The usefulness of the obtained results in the cases of attractors other than the
equilibrium points is proved; 4. The concept of strong stability of sets has been introduced and sufficient conditions
have been found for the existence of highly stable sets; 5. The practical stability of reactive-diffusion CGCN systems
with delays and impulse disturbances with respect to a special type of manifold - h-manifolds is considered.
Publications and participation in scientific forums. All submitted publications related to the topic are in English.
The applicant submitted a list of 3 co-authored publications, 2 of which were published in the journal Mathematics
(IF=2.258 SRJ - Q2) and 1 in the journal Entropy (IF=2.524 SRJ - Q3), indexed in the global Scopus database. The
number of points of the doctoral student on indicator D 7. Scientific publication in publications that are referenced and
indexed in world-famous databases with scientific information (Web of Science and Scopus) of the Minimum required
points for the scientific degree "Doctor” in Area 4. Natural Sciences, Mathematics and Informatics from the
Regulations for application of the law for the development of the academic staff in the Republic of Bulgaria is 55,
which implements Art. 26 of the Regulations.
Opinions, recommendations, notes. It should be noted that the dissertation has many merits such as good knowledge
of the subject area and the literature on it, clarity of presentation, good structuring of the text. It is written in good
Bulgarian, but unfortunately there are punctuation omissions and sentences with impaired grammatical structure.
There are some gaps in the technical layout.
The dissertation would be of scientific interest to specialists dealing with optimal control, biology, mechanics,
medicine, biotechnology, economics, engineering.
As a critical comment, the doctoral student's list of citations makes it difficult to tell which of the papers is referenced
where.

Conclusion
Based on the foregoing, | think that the candidate Tsvetelina Veselinova Mihaylova satisfies all of the
criteria and requirements of the Law on Academic Staff Development in the Republic of Bulgaria, the
Regulations for its Implementation, and the Regulations on the terms and conditions for obtaining
degrees at the Technical University of Sofia, Faculty of Engineering and Pedagogy - Sliven for
awarding the educational and scientific degree "Doctor," professional field 4.5. Mathematics.
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