CTAHOBULLE

Mo KOHKYpPC 3a 3aemMaHe Ha akagemMuyHa ANbXHOCT ,npodecop” B obnacTt Ha BucLle
obpasoBaHue 4.5. MatemaTuka, cneumanHocTt AudepeHumanHn ypaBHeEHNS

o6sBeH B [1B 6p. 16/25.02.2022 r. oT TexHu4eckn yHusepcutet-Codusa 3a Hyxaute Ha
JKIMNPY-CnuneeH

¢ kanamaat gou. aMH MNeTbo CaBoB Kenesemkunes

UneH Ha HayyHOTO Xypu: npod. oMH AHxena CnasoBa [lonuBaHoBap WHCTUTYT no
MatemaTtuka n Hpopmatuka - BAH

1. O6wa xapaktepucTMKa Ha HayvyHou3crnepoBaTefnickatTa WM Hay4Ho-
npunoxHara AeMHOCT

Hou. omH lNeTbo Keneeemxunes e 3awmTtun guceptaumsa 3a npucbxgaHe Ha OHC
~O0KTOpP“ Ha Tema ,[IBYTOYKOBM rpaHMYHM 3afayn 3a KnacoBe [gudepeHumnanHm
ypaBHeHusa ot BTOopu pea‘ B TY- Codumsa npes 1999 r. 3awutmn e guceprtaumsa 3a
npugobnBaHe Ha HayyYHOTO 3BaHMe ,J0KTOp Ha MaTemaTudeckuTe Hayku“ Ha Tema
L,CUHIYNISIPHA HavanHu W T[PaHUYHK 3agavm  3a OBOuKHOBEHW AudepeHumnanHm
ypaBHeHuns" npe3 2012 B PyceHckn YHuBepcuteT. U aBeTe guceprayumn ca no Hay4yHata
cneumanHocT dudepeHunanHn ypaBHEHUA.

B koHkypca 3a npocdhecop gou. amMH Kenesemkues yyactBa ¢ 8 nybnukauuum, oT
KOouTo 5 ca B cnucaHms ¢ uMmnakT ¢aktop n 3 ca B cnucanunsa cbe SJR. MNMpeactaseH e
CNNCBLK ¢ NybnukauuuTe, B KOUTO ca BkoveHn 50 ctatuu. MNpeacrtaBeH € n CIUCHK C
nybnukauuuTe 3a nNpugobueBaHe Ha akagemMmyHata ANbXHOCT AOUEHT — 9 Ha Gpon.
CtatunTe B HaCTOSLWLMS KOHKYpPC He ce MpenokpmBaT, Taka KakTo ce W3NckeBa B
3PACPE.

B cnpaBkaTa 3a nokpuMBaHe Ha MWHUMAaNHUTE W3UCKBAHWA Cca MNpeacTaBeHu
CbOTBETHO:

- B rpyna B — 2 cratum, ot kouto 1 e ¢ keaptun Q1, n 1 cbc SJR. Toukute
HagMWHaBaT U3NCKBaAHUTE.

B rpyna I' — 4 ctatum, ot kKomuto 2 ca ¢ kBaptun Q1, 1 ¢ kBaptun Q2 n 1 ¢
kBapTun Q3. BposaT TOYKM HAAMWHABa U3NCKBAHUTE.

B rpyna [] ca npegcraseHn obwo 80 untata u TOHKMTE 3HAYUTENHO HAaXBBbPIIAT
N3NCKBaHUTE.

B rpyna E ca npegctaBeHu 2 3awmTunvM  OOKTOpaHTa, M ydactme B 3
MEeXOYyHapOoaHW Hay4yHM NpoekTa. TOUYKUTE HaXBBLPNAT N3NCKBAHUTE.

B rpyna XX e npeacrtaBeH xopapuyma 3a BOAEHW NeKUMU Npe3 nocrnegHuTe Tpu
roovHW, OT KOWTO ce BWXAa, Ye negarormyeckata HaTOBapeHOCT HagBuLlaBa
3Ha4YUTENTHO U3nCKBaHaTa.

B rpyna E ca npegctasenu 2 nybnukauumn cbe SJR.



OT Taka HanpaBeHUsI aHanu3 siCHO ce BWXKAa, Ye HayyHaTa M npenogaBaTericka
AeHOCT Ha gou. AMH KeneeBemkueB HagxXBbpns MUHUMANHWTE M3UCKBaHUSA 3a
npuaobuBaHe Ha akageMudHaTa ANTbXXHOCT npodhecop.

2. OueHKa Ha negarornyeckarta noarotoBka U AeMHOCT

lNeparornyeckata OenHOCT Ha Aou. AMH KeneBeoXueB € M3KMIYUTENHO ronama.
Ton e Boaun nekuun no Bwucwa matematuka |, Bucwa matematuka |l, Buclwa
MaTtemaTuka lll, MaTemaTmnyecko mogennpaHe 3a UHXeHepHW uscnensaHus, MNpunoxHa
MaTtemaTuka, MatemaTuka |, MatemaTtuka Il, MatemaTtuka 3a pasnnyHu cneumanHocTu
3a BakanaBpu 1 MarucTpu.

Mma npoBegeHn cneumanusaumm B BAH, UMW, Cektop ,dudepeHumantm
ypaBHeHuns”, 1989 r., Nepumsa, AxmHckn yHnBepcuteT, 2002 r. n Cnosakus, NpelwoBcku
yHuBepcuteT, 2003 r. n 2006 r.

Hou. omH KenesemxueB e 6un PbkoBoguTen Ha kaT. ,Matematuka, pusmka u
xummns”, MNP ot 2003 — 2011 r. n e lMNpencepaten Ha OC Ha OKIIPY ot 2019 r.
pocera.

3. OCHOBHM Hay4HU N HAYYHO-NPUJTOXHU NPUHOCHU

B npeacraBennte nybnukaumm ce unacneaBa paspeLunmmMocTTa Ha rpaHnuYyHu 3agaun
(4yeTMpuTOUKOBa UM AOBYTOYKOBM) 3@ HENUHENMHM OOBWKHOBEHW OudepeHunanHn
ypaBHEHUs OT BTOPU, TPETU N YeTBBbPTU pea. MNonydeHnTe pesyntatu 3a CblLUEeCTByBaHe
Ha pelleHMeTo MM ca [oKa3aHW, KaTo € U3Non3BaH TOMoNorm4yeH MeTod, a UMEHHO 3a
KOHKpETHa rpaHuYHa 3ajada BbMPOCHT 3a CbLUECTBYBaHE HA peLUeHWe € 3aMeHeH C
npobnema 3a CbleCcTByYBaHe Ha HEMOABMXHA TOo4yka Ha MoAXO4sAWO BbBedeH
onepartop. To3n noaxopn ce pasnuyaBa OT KNaCU4YeCcKUTe MHCTPYMEHTU, KAaToO TeXHMKaTa
Ha rOpHO M OSNHO peLleHne, pbCToBM ycrosua oT Tnun Nagumo u ycrnosus tun Agarwal-
O’Regan, nauckeallm HENPOMEHMB 3HaK Ha OCHOBHATa HENTMHENHOCT Ha YPaBHEHUETO.
Mpn pabotute Ha pou. OMH KeneBeaXueB HanMuMeTo Ha HEMOABMXHA TOYKa ce
nogcurypsisa ot TonofiorMyHaTa TpaHcBep3anHa Teopema Ha A. Granas. 3a uenTa ce
n3BbpLIBaA nNpeaBapuTenHa noAroToBKAa KaToO Ce KOHCTpyMpa efHO napaMeTpuyHa
amunnusa rpaHnyHn 3agadn. NMapametbpbT A ce MeHn B nHtepsana [0,1]. PamunusaTa e
TakaBa, 4ye npu A=0 ce nony4asa TpMBMAIHO paspeLlrma rpaHu4yHa 3agada, a npu A=1
— u3cnegBaHaTa rpaHuMyHa 3agada. OnepaTopHuAT Bug Ha TasuM pamunua e
XOMOTOMNMATa OT TpaHcBep3anHaTa Teopema. M3nckBaHMTe CBOMCTBA HA XOMOTOMUATA
(KOMNaKTHOCT M nunca Ha HEMOABMXHM TOYKM MO rpaHuuaTa Ha MHOXECTBOTO, BbpXY
KOeTo OencTBa) ,MpeHacaT* HenpekbCHATO MO napameTbpa A paspelmnmMocTTa, KOeTo B
YaCTHOCT rapaHTMpa paspelunMocT M Ha u3cnegBaHata 3agjada. Hanuuueto Ha
HeobXxo4MMNTE CBOMCTBA Ha XOMOTOMMATA 3aBUCU M OT MHOXeCTBOTO U, BbpXy KOETO
TS genctea. To ce geduHupa C NoMoLLTa Ha anpuvOPHU OLEHKM 3a €eBeHTyalnHuTe
peweHns Ha hamunuata rpaHNYyHU 3adadun, a 3a NOACUrypsiBaHE Ha Te3n OUEHKU
OCHOBHO € 13nonsBaHa TexHukaTta Ha bapuepHuTe nemun, sBbeeaeHa B [P. Kelevedjiev,
Existence of solutions for two-point boundary value problem, Nonlinear Analysis 22



(1994), 217-224]. bapuepHaTta nB1ua € NOAMHOXECTBO Ha AenHMUMOHHAaTa 06nacT Ha
OCHOBHaTa HeSIMHENHOCT Ha AN epeHLNanHOTO ypaBHEHNE, B KOETO TS HE CU NMPOMEHS
3Haka. [MogxogsAw, KOMNNekT oT ABe wunn 4vetupu GapvepHuM vBUUM nogcurypsisaT
anpuopHa oueHka 3a (k-1)-Te npou3BOAHW Ha €BEeHTyanHUTe pelleHna Ha  A-
pamnnuaTa, KOHCTpyupaHa 3a rpaHudHa 3agada oT k-tu pen. [NMpunaraHeto Ha
KOMMAeKT 6apnepHn mBuLM € Bb3MOXeH, ako (k-1)-Te npom3BoaHM MMaT egHa U cblua
N3BEeCTHa CTOMHOCT B HSKakBa CTOMHOCT Ha MNpOMeHNuBaTa, Hanl-4ecTo B Kpah Ha
WHTepBana, B KOUTO ce pasrnexga rpaHu4yHaTa 3agava.

Han-o6wo HayyHuTe npuHocM Ha gou. AMH KenesempkueB morat pa ce
KnacudguumpaT no CriefHUs HaumH:

A. PaspelummocT Ha rpaHnyHm 3agaym 3a OL1Y ot BTOpU pes.

B Tto3u umkbn pabotu yyacteat ctatum 3.2, [.7-1, [.7-2 n 7.3 (HOmMepauuaTa e
crnopen cnpaeBkaTa 3a MUHUManHuUTE WU3UCKBaHUA). M3cnegBaHa e HeCUHrynsipHa
rpaHu4yHa 3agjada 3a o0uW0 HeNUHEeMHO YypaBHEHWE OT BTOPWU pen, PeELUeHO CnpsaMo
BTOpaTa nNpomnsBogHa. HesaBncumarta npoMeHsniMBa ce MeHW B UHTepBarn oT Buaa (a,b).
Mo OTHOLWIEHME Ha 3aBUCMMUTE NMPOMEHSIMBU, OCHOBHATA HENTMHENHOCT Ha YpaBHEHNETO
MOXe Aa e AeduvHupaHa B OrpaHMYyeHn MHOXeCTBa. [paHUYHWUTE ycrnoBus BKMOYBaAT
3ajafieHa CTOMHOCT Ha MbpBaTa NPOU3BOAHA B NEBUS Kpanh Ha MHTepBarna t=a (ToBa
AaBa Bb3MOXHOCT [a Ce M3Mnon3Ba TexHukata Ha OapuepHuTe MBUUKM) U JNIMHEWHa
KOMOMHaUnsa OT CTOMHOCTUTE Ha Hem3BeCcTHaTa (PYHKUNA U HeHaTa NbpBa Npou3BogHa
B [ecHus kpah Ha uHTepBana t=b. [lonydyeHa e Teopema 3a CblleCTBYBaHe Ha

C?[a, b]-pelueHne Ha pasrnexaaHaTa HECUHIYNsipHa 3aaava.

PasrnenaHa e HecuHrynapHa rpaHMyHa 3agjada 3a obwo HeNnnMHEenHo ypaBHeEHWE OT
BTOpM ped. [paHMyHUTE ycnoBus BKNOYBAT 3ajafeHu CTOMHOCTM Ha nbpBaTa
npomsBogHa B Kpauwata Ha uHTepsana [0,7]. YpaBHEHMETO He € peLleHO CrpsiMo
BTOpata npou3BogHa. ToBa Hanara Hapen c ycnosus oT GapuepeH Tun, ga ce
N3Mnon3BaT M YCNOBUS, KOUTO rapaHTUpaT anpuoOpHN OLLEHKM 3a eBEHTYanHuTe peLueHns
Ha KOHCTpyupaHaTa A-napameTpuyHa pamunus rpaHMyHM 3agadn. B Tsax ce usuncksa
naBata cTpaHa Ha ypasHeHumeTo f(t,x,p,q) na € audepeHumMpyema no x U q wu
Npoun3BOAHUTE Aa Cca C NOAXOASL, HENPOMEHIIMB 3HaK.

PasrnenaHa e rpaHvyHa 3agadva 3a ypaBHeHMe OT BTOpu ped ¢ p-Laplacian, T.e.
nsBata ctpaHa uma Bupa (¢, (x"))’, kepeto @s(s) = s|s|P, a p € (1,2]. Oscrara
CTpaHa Ha ypaBHEHWETO € HernvHenHa OYHKUMA Ha He3aBucumarta NpoMeHNuBa, Ha
HeusBecTHaTa (PyHKUMSA N Ha HEMHaTa NbpBa NpousBogHa. [paHMYHMUTE yCnoBus ca oT
CMeCeH Tun — B NEBUS Kpan Ha WHTepBarna e 3ajajeHa CTOMHOCT Ha Heu3BecTHaTa
QYHKUMSA, a B OECHUA Ha HenHaTa nbpBa npousBogHa. HanoxeHo e ycnosue oOT
BGapuepeH Tun, KOeTo noacurypsisa anpmopHW OLEHKM MbPBO 3a MbpPBUTE MPOU3BOOHM
Ha eseHTyanHute C2[0,1]-pelwenns Ha KOHCTpyMpaHaTa A-napameTpuyHa damunus, a
KaTo cnencteve OT TSX U arnpuopHU OLEHKM 3a camute pelueHus. lNokasaHo e, ye npu
nogxoaswn 6GapuepHu MBUUM rapaHTUPAHOTO 62[0,1]-peLueHv|e npuTexXaBa BaXKHU
CBOWCTBA, TO € MNOSIOXUTENHO U MOHOTOHHO.

PasrnegaHa e rpaHudHata 3agada oT npu p>2. B TO3n cnyyan 3agageHaTta
CTOMHOCT Ha nbpBaTta npomsBogHa B t=1 e He no-manka ot 1. HanoxeHn ca wu
AOMBbIHUTENHU U3UCKBAHUSA KbM OapuepHuTe WUBUUW, KOETO Hamnara pasfnunyeH



TexHuyecku noaxond. [MonyyeHuAT pesynTaT 3a paspeluMMoCT rapaHTMpa CTpOoro
pacTALLO peLleHue.

B. PaspelwummocT Ha rpaHnyHm 3agaydm 3a OL1Y ot TpeTu pea.

B TO03M Kkpbr oT cratum ydacteBat pabotm B.4-1 un B.4-2. PasrnegaHu ca
HECUHIYNSIPHU rPaHNYHN 3a4a4m 3a Han-obLmM HENMHENHN OndepeHUnanHn ypaBHeHUs
OT TpeTu ped, pelweHu cnpamo TpeTaTa npousBodHa. [lonyyeHuTe AoCTaTbyHM

YCrNOBUS rapaHTUpaT NoHe edHO pelleHue B CB[O,I], KOeTO y[OBNeTBopsBa rpynu ot

no Tpu rpaHN4YHM YyCrioBUA. Bcsaka rpyna BKIHO4Ba 3ajafeHa CTOMHOCT Ha BTOpaTa
npon3eogHa B Ha4Yarioto Ha WHTepBarna. ToBa noacurypsBsa BCUYKU HeobGxoaumm
anpuopHM OLEHKN. [lokasaHn ca un TEeopeEMU, KOUTO rapaHTupaTt MOJNIOXKUTESTHN WUIN
HeoTpuuaTtesiHh, MOHOTOHHWU, N3MbKHaNn Unn BONTBLOHATH pewerHna Ha pasrnexgaHnute
rpaHN4HnN 3aga4n.

PasrnegaHn ca HECUHIyNsipHM T[PaHUYHU 33adadn  3a Han-obWwM  HenMHENHU
andepeHumanHn  ypaBHEHUSS OT TPETWU, pPELUEHM CNpsAMO TpeTata Mpou3BOAHA.
‘paHnyHMTE ycrnoBua ca ABa Buaa. EAnHMAT Bug BKMoYBa 3ajajeHa CTOMHOCT Ha

BTOpaTta npou3sogHa B £ = 1 v unu 3agageHyn ctorHocTM Ha pelleHneto B £ =0 u
t =1, nnn 3agageHn CTOMHOCTM Ha peLUeHMeTo M HeroeaTa NMbpBa NpousBogHa B
kpauwaTta Ha uHtepsana [0.1] . B gpyrvus Bua rpaHuuHM yCrioBUst He e 3ajajeHa

CTOMHOCT Ha BTOpaTa npou3BofHa. 3a BCAKa OT pasrnefaHuTe 3adadvn ca [oKasaHu
TEOpEeMU, KOUTO rapaHTMpaT MOMOXWUTENHN WM  HeoTpuuaTtenHu, MOHOTOHHM,
N3MbKHaNU UNn BATLOHATU peLleHns.

C. PaspelummocT Ha rpaHn4Hn 3agaum 3a OL1Y oT 4eTBbPTU peq

Tyk yyactesat pabotu I.7-4 n 3.1. PasrnegaHn ca MHOXECTBO HECUHIYNSPHU
rPaHNYHN 3a4aymn 3a Han-o0WKN HeNMHEHU AndepeHunantHn ypaBHEHNS OT YeTBBbPTH
ped, peleHn cnpsiMo 4yeTBbpTaTa npousBogHa. [lokasaHuUTe AOCTaTbYHW YCNOBUS
rapaHTupar noHe eHoO peLUueHue B C4[0,1], KOeTo yaoBneTBopsiBa Habop OT Mo YeTupu
rpaHn4yHun ycnosusa. Becekn Habop BkMoYBa 3agafeHa CTOMHOCT Ha TpeTaTa NpoM3BogHa

B t=1. OCHOBHOTO npegnonoXxeHne n3nckea Halimdne Ha 6apl/lele/1 mnBmun 3a

TpeTaTa Npov3BoaHa Ha pelueHusTa Ha A-pamunuata. CrieqcTBre OT HEro ca BCUYKM
HeobXxo4MMM anpuopHU OueHKW. [loka3aHum ca M TeopeMu, rapaHTupalim He camo
NOSTIOXXUTESTHN PELLEHMS, HO U TaKMBa, KOUTO Ca MOHOTOHHM U C NOAXOASLLA KPMBMHA.

N3cnepgBaHa € paspelumMmocTTa Ha HECUHrynsipHa 3agada 3a YypaBHEHWE OT
4YeTBBLPTU pen, pelweHO CnpsMOo YeTBbpTata npou3BogHa. [paHMyHUTE yCnoBus ca
YeTUPUTOYKOBM, OCBEH, Y€ Ce M3NCKBA CTOMHOCTMUTE Ha peLLUEeHMEeTO B KpauwaTa Ha
nHtepBana [0,1] ga ca Hyna, HanoOXeHW ca M JIMHEWHUW KOMOWHaUUK  BbPXY
CTOMHOCTUTE Ha BTOpaTa M TpeTaTa NPOU3BOAHA B [BE Pa3fiIMYHW BbTPELUHU TOYKW.
KaTto ce nsnonssat Teopemarta Ha Knesser 1 CBOMCTBa Ha BEKTOPHOTO MPOCTPAHCTBO,
Ce yCTaHOBSIBa, Y€ pasrnexgaHata rpaHuvHa 3agada npurexasa MONOXUTENHO UMK
OTpULATENHO peLLEHME.



4. 3Ha4YMMOCT Ha NPUHOCUTE 3a HayKaTa M NpakKTUKaTa

Jou. oMH KeneBemxneB e npeactaBun nyodnmkaumMm CbBMECTHO C M3BECTHU YYEHU

B obnactta Ha gudepeHumanHuTe ypaBHeHusa kaTo npod. Paswm Arapsan, npod.
Manamupgec, npod. MupoH pamaTukopynoc U gp. ToBa e aTecTaumsa 3a HerosaTa
MeXxayHapogHa npusHaTtocT. Hewwo noseve nma npegcraseHn 80 umMtara oT npeanMHoO
Yy)KOECTPaHHU YYeHU, KOeTO SICHO MokasBa, 4e TpygoBeTe My MMaT 3HA4YMMOCT CbC
CBOUTE MPUHOCM.

lNMpeactaBeHaTa crpaBka 3a MNOKpMBaHE Ha MWHUMAarHWUTE M3UCKBAHWUSA SCHO
AokasBa, 4e pgou. AMH KenesemkueB HaOXBbpns KOMUYECTBEHUTE MokasaTenu 3a
3aeMaHe Ha akagemMuyHaTa ObXHOCT npodecop.

Ton e Npu3HaT y4Y4eH KakTo Y Hac, Taka u B YybuHa.

5. Kputu4HM 6enexkn n npenopbKu

Hamam kputnyam 6Genexku. [lpenopbkata Mm e pda ogopmu MoHorpaduss C
pesyntatuTe B MeXAyHapOoAHO n3aaTesncTso.

3AKNIOYEHUE

Bb3 ocHOBa Ha npeacTaBeHUTE HayyYHW TPyAoBe U TAXHOTO MeXOyHapoOHO
npuaHaHue cumtam, 4e pgou. AMH [letbo CaBoB KeneBemkmeB MOKpMBa BCUYKM
naucksaHus Ha 3PHCPbB 3a npuaobrBaHe Ha akagemuyHaTa ANbXHOCT Npodecop u ve
TOW € narpageH y4eH ¢ MHOro Ka4eCTBEHM pe3ynTaTtu.

Mpepnaram ybegutenHo pou. AmH [letbo CaBoB KenesepkneB Oa 3aeme
aKkagemuyHaTa AnbXHOCT ,npodecop B obnact Ha Bucwe obpasoBaHne 4.5.
MaTtemaTtuka, cneumanHocT [OudpepeHumanHu ypasBHeHUst 3a HyxaguTe Ha [OKIPY-
CnuseH.

9.06.2022 r. Moanwuc:
'p. Cochusa
(npoch. amH Anxxena NMonnBaHoBA)



OPINION

in a competition for the academic position of "professor” in the field of higher education
4.5. Mathematics, specialty Differential equations

announced in SG no. 16 / 25.02.2022 from the Technical University-Sofia for the needs
of DKPRU-Sliven

with the candidate Associate Professor, D. Sci Petyo Savov Kelevedzhiev

Member of the Scientific Jury: Prof. D. Sci. Angela Slavova Popivanova, Institute of
Mathematics and Informatics — BAS

1. General characteristics of the research and applied research activity

Assoc. Prof. Petyo Kelevedjiev defended his dissertation for the award of ONS
"Doctor" on "Two-point boundary value problems for classes of differential equations of
the second order" at TU-Sofia in 1999. He defended his dissertation for the title of "Doctor
of Mathematics" on" Singular initial and boundary value problems for ordinary differential
equations "in 2012 at the University of Ruse. Both dissertations are in the scientific
specialty Differential Equations.

In the competition for professor Assoc. Prof. Kelevedjiev participated with 8
publications, of which 5 are in journals with impact factor and 3 are in journals with SJR.
A list of publications is presented, which includes 50 articles. A list of publications for the
acquisition of the academic position of associate professor is also presented - 9 in
number. The articles in this competition do not overlap, as required by the ZRASRB.

In the report for meeting the minimum requirements are presented respectively:

- In group B - 2 articles, of which 1 is with quartile Q1 and 1 with SJR. The points exceed
the required ones.

- In group D - 4 articles, of which 2 are with quartile Q1, 1 with quartile Q2 and 1 with
quartile Q3. The number of points exceeds the required ones.

- In group E, a total of 80 citations are presented and the points significantly exceed the
required ones.

- In group E are presented 2 defended doctoral students, and participation in 3
international research projects. The points exceed the required ones.



- In group G is presented the schedule of lectures in the last three years, which shows
that the pedagogical workload significantly exceeds the required.

- In group E are presented 2 publications with SJR.

From the above analysis, it is clear that the scientific and teaching activity of Assoc.
Prof. Kelevedjiev exceeds the minimum requirements for acquiring the academic position
of professor.

2. Evaluation of pedagogical training and activity

The pedagogical activity of Assoc. Prof. Kelevedjiev is extremely great. He has
lectured on Higher Mathematics |, Higher Mathematics Il, Higher Mathematics IlI,
Mathematical Modeling for Engineering Research, Applied Mathematics, Mathematics |,
Mathematics Il, Mathematics for various specialties for bachelors and masters.

He has completed specializations at BAS, IMI, Sector "Differential Equations”,
1989, Greece, loannina University, 2002 and Slovakia, University of Presov, 2003 and
2006.

Assoc. Prof. Kelevedjiev was Head of the Department. "Mathematics, Physics and
Chemistry", IPF from 2003 to 2011 and is Chairman of the General Assembly of DKPRU
from 2019 until now.

3. Main scientific and scientific-applied contributions

In the presented publications the solvability of boundary value problems (four-point
and two-point) for nonlinear ordinary differential equations of second, third and fourth
order is investigated. The obtained results for the existence of their solution are proved
by using a topological method, namely for a specific boundary value problem the question
of the existence of a solution is replaced by the problem of the existence of a fixed point
of a properly introduced operator. This approach differs from classical instruments, such
as the upper and lower solution technique, Nagumo-type growth conditions, and Agarwal-
O’Regan-type conditions, which require a fixed sign of the fundamental nonlinearity of the
equation.

In the works of Assoc. Prof. Kelevedjiev, the presence of a fixed point is ensured
by the topological transverse theorem of A. Granas. For this purpose, preliminary
preparation is performed by constructing a parametric family of boundary value problems.
The parameter A changes in the interval [0,1]. The family is such that at A = 0 a trivially
solvable boundary value problem is obtained, and at A = 1 - the studied boundary value
problem. The operator type of this family is the homotopy of the transverse theorem. The
required properties of homotopy (compactness and absence of fixed points on the
boundary of the set on which it acts) "transfer" continuously on the parameter A the



solvability, which in particular guarantees the solvability of the studied problem. The
presence of the necessary properties of homotopy also depends on the set U on which it
acts. It is defined with the help of a priori estimates for the possible solutions of the family
of boundary value problems, and to ensure these estimates the technique of barrier strips,
introduced in [P. Kelevedjiev, Existence of solutions for two-point boundary value
problem, Nonlinear Analysis 22 (1994), 217-224]. The barrier band is a subset of the
definition domain of the basic nonlinearity of the differential equation in which it does not
change its sign. An appropriate set of two or four barrier strips provides an a priori
estimate for the (k-1) derivatives of possible solutions of the A-family constructed for a k-
th boundary value problem. The application of a set of barrier strips is possible if the (k-
1) derivatives have the same known value in some value of the variable, most often at
the end of the interval in which the boundary value problem is considered.

In general, the scientific contributions of Assoc. Prof. Dr. Kelevedjiev can be
classified as follows:

A. Solvability of second-order ODE boundary value problems.

Articles 3.2, .7-1, [.7-2 and I".7.3 participate in this cycle of works (the numbering
is according to the reference for the minimum requirements). A nonsingular boundary
value problem for a general nonlinear second-order equation solved with respect to the
second derivative is investigated. The independent variable varies in the range of type (a,
b). With respect to the dependent variables, the basic nonlinearity of the equation can be
defined in finite sets. The boundary conditions include a set value of the first derivative at
the left end of the interval t = a (this allows the barrier strip technique to be used) and a
linear combination of the values of the unknown function and its first derivative at the right

end of the interval t = b. A theorem for the existence of C?[a, b]-solution of the considered
nonsingular problem is obtained.

A nonsingular boundary value problem for a general nonlinear second-order
equation is considered. The limit conditions include set values of the first derivative at the
ends of the interval [0, 7]. The equation is not solved with respect to the second derivative.
This requires, along with barrier-type conditions, to use conditions that guarantee a priori
estimates of possible solutions of the constructed A-parametric family of boundary value
problems. They require that the left-hand side of the equation f (¢, x, p, q) be differentiable
by x and g and that the derivatives be appropriately invariant.

A boundary value problem for a second-order equation with p-Laplacian, i.e. the
left side has the form (¢, (x"))" where ¢,(s) = s|s|?, p € (1,2]. The right side of the
equation is a nonlinear function of the independent variable, of the unknown function and
of its first derivative. The boundary conditions are of mixed type - at the left end of the
interval is set the value of the unknown function, and at the right - of its first derivative. A
condition of barrier type is imposed, which provides a priori estimates first for the first
derivatives of the possible C#[0,1]-solutions of the constructed A-parametric family, and
as a consequence of them a priori estimates for the decisions themselves. It is shown



that with suitable barrier strips the guaranteed C? [0,1]-solution has important properties,
it is positive and monotonous.

The boundary value problem for p> 2 is considered. In this case the set
value of the first derivative in t = 7 is not less than 1. Additional requirements are imposed
on the barrier strips, which requires a different technical approach. The obtained
solvability result guarantees a strictly growing solution.

B. Solvability of third-order ODE boundary value problems.

Works B.4-1 and B.4-2 are included in this series of articles. Non-singular
boundary value problems for the most general nonlinear third-order differential equations
solved with respect to the third derivative are considered. The sufficient conditions
obtained guarantee at least one solution C3/0,1] which satisfies groups of three
boundary conditions. Each group includes a set value of the second derivative at the
beginning of the interval. This provides all the necessary a priori estimates. Theorems
that guarantee positive or non-negative, monotonic, convex or concave solutions of the
considered boundary value problems are also proved.

Non-singular boundary value problems for the most general nonlinear differential
equations of third ones solved with respect to the third derivative are considered. There
are two types of boundary conditions. One type includes a set value of the second

derivative in t = 1 and or set values of the solutionint =0 and t = 1, or set value of

the solution and its first derivative at the ends of the interval [0,1]. In the other type of
boundary conditions no value of the second derivative is set. Theorems have been proved
for each of the considered problems, which guarantee positive or non-negative,
monotonic, convex or concave solutions.

C. Solvability of fourth-order ODE boundary value problems.

Works I'.7-4 and 3.1 are involved here. A number of nonsingular boundary value
problems for the most general nonlinear fourth-order differential equations solved with
respect to the fourth derivative are considered. Proven sufficient conditions guarantee at
least one solution in C*[0,1] that satisfies a set of four boundary conditions. Each set
includes a set value of the third derivative in t = 1. The basic assumption requires the
presence of barrier strips for the third derivative of the -family solutions. The consequence
of it are all the necessary a priori estimates. Theorems have been proved that guarantee
not only positive solutions, but also those that are monotonic and with appropriate
curvature.

The solvability of a nonsingular problem for a fourth-order equation solved with
respect to the fourth derivative is investigated. The boundary conditions are four-point,
except that the values of the solution at the ends of the interval [0, 1] are required to be
zero, and linear combinations are imposed on the values of the second and third
derivatives at two different internal points. Using Knesser's theorem and properties of



vector space, it is established that the considered boundary value problem has a positive
or negative solution.

4. Significance of contributions to science and practice

Assoc. Prof. Kelevedjiev has presented publications together with famous
scientists in the field of differential equations such as Prof. Ravi Agarwal, Prof. Palamides,
Prof. Myron Gramatikoroulos and others. This is a testament to his international
recognition. Moreover, there are 80 citations from mostly foreign scholars, which clearly
shows that his work is significant with its contributions.

The presented report for meeting the minimum requirements clearly proves that
Assoc. Prof. Kelevedjiev exceeds the quantitative indicators for holding the academic
position of professor.

He is a recognized scientist both in Bulgaria and abroad.

5. Critical remarks and recommendations

| have no critical remarks. My recommendation is to write a monograph with the
results in an international publishing house.

CONCLUSION

Based on the presented scientific papers and their international recognition, |
believe that Assoc. Prof. Petyo Savov Kelevedzhiev meets all the requirements of the
ZRNSRB for acquiring the academic position of professor and that he is a scientist with
very good results.

| propose convincingly Assoc. Prof. Petyo Savov Kelevedijiev to take the academic
position of "professor" in the field of higher education 4.5. Mathematics, specialty
Differential equations for the needs of DKPRU-SIliven.
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(Prof. D. Sci. Angela Popivanova)



