PEIIEH3UA

ot pod. a-p I'eopru Ilenue Benkos, ®IIMU na TY-Codusn
no koHKypc 3a A/l IPO®ECOP
3a Hy;kaute Ha IKIIPY-ChauBen kM TY-Codus
O0J1acT Ha BucieTo odpazoBanme: 4. Il pupogHn HAyKH, MATEMaTHKA U
uHopmaTHka,
Ipodecnonanno nanpasjenue: 4.5. Maremaruka,

Hayuna cnenuaJjanocr ,,/{udepennuanau ypaBHeHus*
o0siBeH B /IB Op. 16/25.02.2022 r.
¢ kanauaar: gou. AMH I[letbo CaBoB KesieBem:xuen

[IpencraBsaM peneH3usATa CU IO TO3M KOHKYpC Karo 4jeH Ha HayyHoTO
Kypu, onpeneseHo cbe 3anoBeq Ne OXK — 4.5 — 11 or 15.04.2022 r. Ha Pexropa
Ha TY-Codus.

CTaHOBI/IH_IeTO € U3TrOTBCHO CIIOPCI M3NCKBAHHWATA Ha:

- 3aKOHa 3da PA3BUTHCTO Ha aKaJACMHW4YHHUA CBCTAB B PCHY6HHK3 B’bJIFapI/ISI
(3PACPB),

- [IpaBuninuka 3a npwiarane Ha 3PACPB (IIII3PACPB),

- HpaBI/IJIHI/IKa 3a YCJIOBHATA U pCaa 3a 3aCMaHC Ha aKaICMHUYHHU TJIBKHOCTHU B
TY-Codust (ITYP3ATYC).

1. OO0mM 1aHHHU 32 KaHAUAATA

Cnopen mpencTaBeHUTE 3a Yy4acTHE B KOHKypca JOKYMEHTH JAOI. IMH
[Terbo KeneBemxue mpumpoouBa OKC ,Maructep™ B IIY Ilaucuit
Xunengapcku mnpe3 1984 r. B nepuoma 1990-1993 r. Toii € TOKTOpaHT KbM
karenpa ,JludepeHuuannu ypaBHeHHS“ TO Hay4YHO HampaBieHue 4.5
Maremartuka, cneuudanHocT ,,Jludbepenumannu ypaBHenus” u 1999 r. Tou
YCICIIHO 3alllATaBa JUCEPTALMOHEH TPyJI Ha Tema ,,JI[ByTOUYKOBM TpaHUYHU
3a/lauy 3a KJIacOBe NU(PEPEHIIMAIHA YPaBHEHUS OT BTOPU pell’‘ 3a MpU100nBaHe
Ha OHC , Jloxtop®. IIpe3 2012 r. gou. Keneemxues 3amuraBa 1McepTaliMOHEH
Tpyn Ha Tema ,,CHHTYJISpPHU HA4dajdHU W TPAHWYHU 337aud 32 OOWKHOBECHH
nudepeHiaiiy ypapHeHus 3a npunoouBane Ha HC ,,JlokTop Ha HayKuTe* BHB
BTY ,,Anuren KsHueB® rp. Pyce. [IpenonaBarenckusT ctax Ha noil. KeneBemxuen
3anoyBa npe3 1984 r. kaTo yuuTen nmo MareMmaruka, a or 1987 r. Toil e mareH
npenoaaBaren B UnxkenepHo-nienarorndecku daxynret - Cnusen Ha TY-Codust.
Karo awaroroaumen mnpenonaBaren B MIID - CnauBeH, ToW BOAW JEKIUU U



ynpaxxHeHuss no aucuumuinHute Bucima marematuka I, II, IIT wact 3a OKC
,0aKamaBsp, MareMaTnyHd METOJAM B  MAIIMHOCTpPOeHeTo, [IpwmioxHa
marematuka 1 Bucma maremarnka 3a OKC ,maructsp®. [IpenonaBaTenckust
omut Ha non. KeneBemxueB e obOorareH u oT pabotata My B SHUHCKH
yHuBepcuteT, I'bpuusa u B IlpemoBcku yHuBepcurer, CnoBakus. [lom. Iletbo
KeneBemxues nma ABaMa yCIEIIHO 3alIUTUIN JOKTOPAHTH.

2.  OO0ma xapaKTepHUCTHKA HA MPeJACTABEHUTE 32 KOHKYpPca TPYyA0Be

3a yuactue B KOHKypca jou. KeneBemxkues € npeactaBui 8 cTaTuu, KOUTO
He ca wm3nomsBaHu 3a npupodouBane Ha OHC , Jloxtop”, HC ,JlokTop Ha
HaykuTe®, KakTo u 3a 3aeMane Ha A/l , Jlouent”. Ctatunre ca myOJUKyBaHU B
MEXAYHApOIHU pedepupaHd W HMHACKCUPAHU CIHMCAHMS KAaTO BCHUYKH HMAT
umnakt ¢akrop (IF) win umnakr panr (SJR). [IBe oT TaXx ca rpynupaHu KaTo
TPY/IOBE, PABHOCTOMHUM Ha XxaOunutauuoHeH Tpyd. OT mpeacTaBeHUTE
nyOnukanuu Tpu nomnagaTt B kBapTwia Ql, mo enna B kBaptuiante Q2 u Q3, a
octaHasite umat SJR.

Cnopen mpuiIoKeHUS CIHCHK, CTaTUMTE HAa KaHAMJATa 3a Yy4acTHE B
HACTOSIIHS KOHKYPC ca MUTHpaHu oT 80 HaydHU MyOJuKaiy B MK TyHAPOTHH
cniucanus, pedepupanu u unaekcupanu B Web of Science u/unm Scopus. Criopen
ITokazaren /.11 ot [Ipunoxenue 1 na IIII3PACPB, nutupanusaTa Ha TpyIOBETE
Ha jo1. KeneBemxkueB ce oneHsaBaT ¢ 640 Touku, KOETO HaJABUIIIaBA 3HAYMTEITHO
uzuckyemure 100 Toukw.

3. O0ma  xapakTepucTMKa HAa  Hay4YHOM3CJIeOBaTeJcKara |
neJarornyeckara AeiHOCT HA KAHINAaTa

Hom. movu Iletbo KeneBemkueB ce€  oTiaMYaBa CbC  CBOSITA
HAyYHOU3CIIEIOBATENICKA U MTyOJIMKAITMOHHA aKTUBHOCT cpel koJerusita Ha MI1D
- CnuBen. Toll yyacTBa ¢ JOKJIaIM HA penLia MEKIYHAPOIHU HAYYHU POPYyMH Y
HAC U B 4y»KOMHA, y4acTBa B PEIAKIIMOHHU KOJIETHH U B HAYYHOU3CJIEI0BATEICKH
MPOEKTH.

Ot npyra ctpana jgou. KeneBemknueB iMa BUCOKO OLIEHEHA OT CTYAEHTH U
MPENOIABATENIN NEJarornyecka JeMHoCT. Tol BOAM JEKIUU MO AUCUUILUIMHUATE
Bucma marematuka I, 11, III gact 3a OKC ,,0akanaBbp, MaremaTHYHU METOJIU B
MamuHocTpoeHero, [lpunoxkna marematuka u Bucma martematuka 3a OKC
,Maructep®“. Toll yyacTBa akTUBHO MPU CH3aBAHETO HA HOBU YUEOHU MTPOTPaMHU
U aKTyaIM3upaHETO Ha ChHINECTBYBAIlM TaKWBa OT YYCOHHWTE IUIAHOBE Ha
cneuraiHoct BbB UTID-Crusen u JIKITPY-Cnusen na TY-Codusi.



4. OCHOBHM HAYYHHM U HAYYHONIPUJIOKHHN NPHUHOCH

OcHoBHUTE Hay4yHH TIpuHOCH Ha joil. [letho KeneBemxues ca B obiactra
Ha [ludepeHuuanHuTe ypaBHEHHS W TMO-CICIMATHO — B HU3CICABAHETO Ha
pa3pemMMoCcTTa Ha TPAaHMYHMA 337a4d 32 HEJIMHEWHHM OOWKHOBEHHU
mudepeHMaiHl  ypaBHEHUsT OT BTOpHU, TpeTd U ueTBbpTH ped. llpu
JIOKA3aTeJICTBOTO HAa TEOPEMUTE 32 CHILIECTBYBAHE HA PEIIECHUE € H3MOJ3BaH
TOINOJIOTUYEH METO/I M IMO-KOHKPETHO BBIIPOCHT 32 CHIIECTBYBAHE HA PEILICHUE Ha
KOHKpETHAa TpaHM4YHa 3ajaya € 3aMEHEH ¢ IpodiiemMa 3a ChUIECTBYBaHE Ha
HEMOJABW)KHA TOYKAa Ha TMOAXOJAUI0 BBBEIEH omeparop. Hamuumero Ha
HEMOABMKHA TOYKA CJIe/IBa OT TONOJIOTMYHA TPaHCBEp3alHa TEOpEMa, KOSTO
M3MCKBAa KOHCTPYHUpaAHE HA eHONapaMeTpuyHa (pamMuiius TpaHUYHU 33Ja4H.

4.1. CtaTnu, BKJI4YeHH B MOHOTpaguyeH TPy

Ha 6a3a Ha mosydyeHurte pe3yiratd OCHOBHO B myOnukanuu B4,1 u B4,2
KaHIUJAThT € TMPEeNCTaBUJl MOHOTrpaduueH Tpyd, oO3ariaBeH ,,Bbpxy
pa3pemrMMoCTTa Ha IByTOYKOBH TPAHWYHU 3a7a4d 3a HenuHernHu O/1Y ot tpetn
pen“. Cratus B4,1 uscrnensa HECHMHTYISPHH TpaHUYHU 3374 3a Hal-00IIu
HEJIMHEWHU TudepeHIIMaIHu YPaBHEHUS OT TPETU pell, PEUICHU CIPsIMO TpeTaTa
npou3BoiHA. [loyyeHnTe JoCTaThUHM yCIOBUS TAPAHTUPAT IIOHE €JTHO PEIICHHE
ot knaca C3[0,1], KO€TO yJOBIETBOPSABA IPYIH OT MO TP TPAHHYHU yCIIOBHS,
KAaTo BCsSKa rpyna BKIIOYBA 3aJaJ€eHa CTOMHOCT Ha BTOpaTa MPOU3BOJHA B
HAYaJIOTO Ha WHTEpBajia. ToBa MO3BOJSBA HAJIMYMETO HA OapUEepHU UBUIIM 3a
BTOpaTa MpOM3BOAHA HA pEUIeHUsiTa Ha CHOTBETHATA €JHOMAapaMeTpUYHa
dbaMunusATa ¥ BOAU 10 HEOOXOJUMHUTE alpUOPHU OIEHKH. TyK ca JOoKa3aHH
TEOPEMHU, KOUTO TapaHTUPaT TMOJOXKUTEIHU WIM HEOTPUIIATEIIHU, MOHOTOHHH,
U3MbKHAIM WIA BJTLOHATH PEIICHUs] Ha Pa3MIeKJaHWTE TPAHWUYHU 3aJ1ayu.
N3cnenBanero Ha Te3U HEMMHEWHH TudepeHITMaTHI YPaBHEHUS € TPOIBIKEHO B
cratus B4,2, HO Ipy Apyry rpaHUYHU yCJIOBUSA. ENMHUAT BUI BKJIFOYBA 3a/1a/I€HA
CTOMHOCT Ha BTOpaTa Mpou3BoJHA B t = 1 W 3a1a1€HU CTOMHOCTH HA PEIICHUETO
Bt=0mwut=1, wim 3aaaicHU CTOMHOCTU Ha PEIICHHETO U HEroBara I'bpBa
NPOM3BOHA B Kpauiiara Ha uHTepBaia [0.1]. B npyrust Bua rpaHudHE yCIOBHS
He € 33/1aJieHa CTOMHOCT Ha BTopaTa npoussoaHa. Paspemmumocrra B C3[0,1] Ha
OBPBUS BHUJI TPAaHUYHHM 3aJa4dl CjieiBa OT TOAXONAII0 u30paHO OapuepHO
yCIIOBUE, JI0KATO Pa3pelIMMOCTTa Ha BTOPHS THUII TPAaHUYHM 3aJlayd CJIeABa OT
KOMOWHAIIMS Ha YCJIOBUSTA, HAJIOXKEHU B Ta3u cTaTus u B pabotata B4,1. OTHOBO
TYK Ca JI0OKa3aHu TEOPEMH, FapaHTUPAIIU ChIIECTBYBAHETO HA MOJIOKUTEIHU UIN
HEOTPUIATETHU, MOHOTOHHH, U3ITbKHAIU WM BITHOHATH PEIICHUS.



4.2. IlpuHoCcH HA OCTAaHAJIMTE MyOJUKAIMU M0 KOHKYpCca

B nyGmukamuu 3,2, I'7,1, I'7,2 u I'7,3 ce pa3rmiexiaa BbIpoca 3a
pazpemnmocT Ha rpannyHu 3aaauu 3a OJ1Y ot Bropu pen. Crarus 3,2 uscieasa
HECUHTYJISIpHA TPaHUYHA 33J1a4ya 3a 00I0 HEJTMHEHHO ypaBHEHUE OT BTOPH pefl,
pELIeHO COpsIMO BTOpaTa Npon3BoaHA. HeszaBucumara NMpoMEHIIMBA €€ MEHU B
WHTEpBal OT BuAa (a,b), KaTo TpPaHWYHUTE YCJIOBUS BKJIIOYBAT 3ajajicHa
CTOMHOCT Ha II'bpBaTa MPOU3BO/IHA B JIEBUS Kpail HA HHTEpBAJIA t = A W JIMHEHA
KOMOMHALMA OT CTOWHOCTHTE Ha HEW3BECTHATa (DYHKLIMS M HEWHaTa MIbpBa
NpOM3BOJAHA B JeCHUS Kpall Ha uHTepBaia t = b. JlokazaHa e Teopema 3a
chliecTByBaHe Ha C?[a, b]-pelenne Ha pasriexkaHaTa HECUHTYJIIpHa 3a1a4a. B
unrepsana (0,1) e uscneaBana rpaHUYHA 33a4a, ChC CUHTYIsIpHOCT B t = (. 3a
n € N, B untepsamu ot Buga (n~1, 1) e pasrienana n-napamMerpudHa GaMmIAs
OT HECUHTYJISIPHU T'paHU4YHU 3a7add. B pabora I'7,1 ce u3ciensa HECUHTYIsIpHA
rpaHMYHa 337a4a 3a OOLI0 HEJIMHEHHO ypaBHEHHE OT BTOPH pea. I'paHmyHuUTE
YCIJIOBHS BKJIFOYBAT 33a/ICHH CTOMHOCTH Ha ITbpBaTa MPOM3BO/IHA B KpauIllaTa Ha
uaTepBana [0,1]. YpaBHeHHeTO HE € pemieHO CHIpsIMO BTOpaTa MPOU3BOIHA U
JIMIICBA 3a/1aJICHA TPaHUYHA CTOWHOCT Ha CaMOTO pelleHre. Toa Hajlara Hape. ¢
ycIoBHsSl OT OapuepeH THIl, Ja C€ MU3IMOI3BAT U YCJIOBHS, KOUTO TapaHTUpaT
apyUOpHM  OLIEHKM 332  €BEHTyaJHUTE  pElIEHUS Ha  ChOTBETHATA
eaHomnapaMerpuuyHa (amuiua TpaHuyHu 3agaud. Cratus 17,2 pasriexnaa
HEJIMHENHAaTa TpaHWYHAaTa 3aJa4a 3a ypaBHEHHE OT BTOpH pex ¢ p-Laplacian npu
p € (1,2]. I'pann4HuUTE YCIOBUS Ca OT CMECCH THIT — B JICBUS Kpail Ha HHTepBaJia
€ 3aJaJieHa CTOMHOCT Ha PEIICHHETO, a B JIECHUA - Ha Heroratra IbpBa
npousBoAHa. HamoxeHo e ycioBue oT OapuepeH THII, KOETO MOJCUTypsBa
anpHOPHH OLEHKHM ITEPBO 3a ITBPBUTE IIPOM3BOIHU Ha eBeHTyannute C2[0,1]-
pellIeHNs] Ha KOHCTpyHpaHaTa eJHoIapaMeTpuiyHa GaMuiIns, a KaTo CJIEICTBUE OT
TSAX U allPUOPHU OILICHKHU 3a caMuTe peuleHud. [lokazaHo e, ue mpu noaxoAsiu
OapuepHu uWBMIM rapaHTupanoto C2[0,1]-pemieHre € TIOJOKHUTEIHO U
MOHOTOHHO. Ta3u rpaHMyHa 3ajada € u3cienBaHa B paborta ['7,3, HO mpu
CTOMHOCTH p > 2. B T0O3M ciyyaii 3aaaeHaTa CTOMHOCT Ha IIbpBaTa MIPOU3BOIHA
Bt = 1 e He mo-mainika ot 1. Tyk ca HanOXKeHU TON'BIIHUTEIIHU U3UCKBAHUS KbM
OapuepHUTE UBULM, IPU KOUTO PE3YNTATHT 33 Pa3pelIMMOCT TapaHTHUpa CTPOro
pacTAIIO PELICHHE.

B nybOnukamuu 1'7,4 u 3,1 ce u3cnenBa pa3pemiMMOCTTa Ha TPAaHUYHU
3amaun 3a O[Y ot uwerBbpTH pen. OcHoBHaTta men Ha padorta ['7,4 € ma ce
pasriiejaT MHOXECTBO HECHHTYJSIPHM TpPaHUYHM 3a/Jayd  3a Hail-o0mu
HEIUHEMHU udepeHMaiHl ypaBHEHUS] OT YETBBPTU PEJ, PEIICHH CIPSIMO
YeTBBPTATA MPOU3BOJHA. JIOKAa3aHHUTE OCTAThUYHU YCJIOBHS TapaHTHPAT IMOHE
enno pemrenue B C40,1], koeTo ymoBieTBOpsiBa HAOOP OT MO YETHPH IPAHUYHHU



ycnoBusi. Bcexn HaOop BKIIFOUBA 3a]a/leHa CTOWHOCT Ha TpeTaTa MPOU3BOAHA B
t=1. OCHOBHOTO MpENIOJIOKEHNE W3MCKBAa HAWYHEe Ha OapuepHH HBHIM 3a
TpeTara IpPOW3BOJHA HA pEIICHUATA Ha €JHOMapaMeTpuyHaTa QamuiIns.
JlokazaHu ca TEOpEMH, rapaHTUpAIld HE CaMO IMOJIOKUTEIHH PELIECHUs, HO H
TaKMBa, KOMTO €Ca MOHOTOHHM M C HOAXondma KpuBuHa. B cratus 3,1 e
U3CIIE[[BaHa Pa3peIIMMOCTTa HA HECHHTYJISIPHA 33/1a4d 32 YPaBHEHUE OT YETBBPTH
ped, pEIIeHO CHOpsMO YeTBbpTaTa MPOU3BOJHA. ['paHMYHHMTE YCIOBUS ca
YETUPUTOUYKOBHU, KaTO CE M3UCKBA CTOMHOCTHUTE Ha PELICHHETO B Kpaullara Ha
untepBana [0,1] na ca Hyna. HamoxeHu ca JNHHEHHM KOMOHWHALIMK BBPXY
CTOMHOCTUTE HAa BTOpAaTa M TpeTaTa MPOU3BOAHA B JIBE PA3JIUYHU BBTPEIIHH
TOukd. HampaBeHO € IpearonokeHnueTo, ye AscHaTa CTpaHa Ha YPAaBHEHMETO €
HEMOJIOKUTEIHA, ACUMITOTUYHO JIMHEWHA B O€3KpaifHOCTTa M CBPBHXJIMHEIHA B
KOOPJAMHATHOTO HayaJio. Upes npuiarane Ha TeopemaTa Ha Knesser 1 KOHKpETHU
CBOMCTBA HAa BEKTOPHOTO IIPOCTPAHCTBO € YCTAHOBEHO, 4Y€ pasriiekiaHaTa
IpPaHUYHA 3a/1a4ya IPUTEKABA MOJIOKUTETHO WIM OTPULIATEIIHO PEIICHHUE.

Cnen w3noyizBaHe Ha OesmiatHarta miargopma ,Plagiarism Detector
(https://plagiarismdetector.net/) Mora 5a MOTBbPJs JUICATa HA IJIATrKMATCTBO B
IpeICTaBeHUTE OT KaH/IMaTa HayYHU TPYJIOBE.

5. KpuTn4yHu 0es1esKKH M NPenopbKU

Hsmam kpuTuuHM Oe€lie)kKM KbM MaTepuanure Ha jgou. [letbo
Kenesemxkues 3a yyactue B HacTtosmus KOHKypc. Kato eBeHTyanHa npenopbka
3a OBJEHIETO pa3BUTHE HAa KaHAWAAaTa € TOM Ja aKkTUBU3Mpa padoraTa CHU C
JUIUIOMAHTH U JOKTOPAHTH.

6. 3akiIoueHue

B 3axnroueHue cuuraM, 4e MpeacTaBeHuTe MaTepuaiy Ha jou. AMH [leTbo
CaBoB KeneBemkueB 1O HACTOAIIMS KOHKYPC HAambJIHO OTTOBApAT HAa
n3uckBanuara Ha 3PACPDB, na IlpaBunHuka 3a HEroBOTO NpUJIaraHe M Ha
[IpaBunHUKa 32 yCIOBUATA U pe/ia 33 3a€MaHe Ha aKaJeMUYHH JUThKHOCTH B TY—
Codus. Eto 3amo, ydeneHo mpeajiaraM Ha YBa)KaeMOTO HAYYHOTO >KypH Ja
OLICHUM TOJIOKUTENHO KaHaujaTypata Ha jaou. aMH Iletbo KeneBemxue u
€AMHOIYIIIHO Ja MOAKpenu HeroBus u300p 3a 3aemane Ha Al ,,IIpodecop” B
obnmact Ha BHclie oOpazoBanue 4. IlpupogHum HaykH, MaTeMaThkKa H
uHpopmaTka, MpopecuoHalHO HampaieHue 4.5. Maremaruka, HaydHa
cHenuaiHocT ,,JludepeHuuaiiy ypaBHeHUS .

10.06.2022 .
Codus (mpod. 1-p 'eopru Berkon)



REVIEW
by Prof. PhD Georgi Venkov, FAMI, TU — Sofia
at the competition for the academic position ''Professor"
for the needs of DQPDT-Sliven, TU-Sofia

in direction of higher education 4 Natural sciences, mathematics and
informatics

Professional field 4.5. Mathematics, Specialty Differential equations
announced in SG No. 16/25.02.2022
with candidate: Assoc. Prof. D.Sc. Petio Savov Kelevedjiev

I present my review on this competition as a member of the Scientific Jury,
determined by Order Ne OX — 4.5 — 11 from 15.04.2022 of the Rector of
Technical University of Sofia.

The review is prepared in accordance with the requirements of:

- the Law for the Development of Academic Staff in the Republic of
Bulgaria (ZRASRB),

- the Rules for the Implementation of the ZRASRB,

- The Rules on the Terms and Conditions for Occupation of Academic
Positions at Technical University of Sofia.

1. General information for the candidate

According to the documents submitted for participation in the competition,
Assoc. Prof. D.Sc. Petio Kelevedjiev obtained a Master Degree at University of
Plovdiv “Paisii Hilendarki” in 1984. In the period 1990-1993 he is a PhD student,
specialty "Differential equations" at the Department of Differential equations and
in 1999 he defends a thesis on the topic " Two-point boundary value problems for
classes of second-order differential equations" for obtaining the degree of Doctor.
In 2012, Assoc. Prof. Kelevedjiev defended his dissertation on * Singular initial
and boundary value problems for ODE” for acquisition of the scientific degree
Doctor of Sciences in University of Ruse “Angel Kanchev”.

Assoc. Prof. Kelevedjiev teaching experience begins in 1984 as a teacher
in Mathematics and from 1987 he is a full-time lecturer at the Faculty of
Engineering and Pedagogy (FEP) — Sliven, TU-Sofia. As a long-time lecturer at
FEP-Sliven, he teaches lectures and tutorials in the fields of Mathematics (parts I,



I1, IIT) for bachelor students, Mathematical methods in Mechanical engineering,
Applied mathematics and Mathematics for master students. His teaching
experience is enriched by his work as a lecturer in University of loannina, Greece
and in University of Presov, Slovakia. Assoc. Prof. Kelevedjiev has two
successfully defended PhD students.

2. General characteristics of the works submitted for the competition

For participation in the competition, Assoc. Prof. Kelevedjiev presented 8
articles that were not used for the acquisition of the PhD and Doctor of Science
degrees, or for the position of the Associate Professor. All articles have been
published in international refereed and indexed journals, all of them having
impact factor (IF) or SCImago journal rank (SJR). Two of them are grouped as
works equivalent to habilitation work. Of the publications presented, three fall
into quartile Q1, one in quartiles Q2 and Q3, and the rest have SJR.

According to the attached list, the candidate's articles for this competition
are cited in 80 scientific publications in international journals, refereed and
indexed in Web of Science and/or Scopus. According to Indicator [I.11 of the
Annex 1 to Rules for the Implementation of the ZRASRB, the citation index of
Assoc. Prof. Kelevedjiev equals 640 points, which far exceeds the minimum
requirement of 100 points.

3. General characteristics of the applicant's research and pedagogical
activity

Assoc. Prof. Petio Kelevedjiev is distinguished for his research and
publishing activities among the colleges of the FEP-Sliven. He has participated in
numerous international scientific forums in Bulgaria and abroad, and has
participated in editorial boards and research projects.

Furthermore, Assoc. Prof. Kelevedjiev has a highly appreciated
pedagogical activity. He is a lecturer in the courses Mathematics (parts I, II, IIT)
for bachelor students, Mathematical methods in Mechanical engineering, Applied
mathematics, Mathematics for master students. He actively participates in the
creation of new curricula and the updating of existing curricula of specialties at
the FEP-Sliven and DQPDT-Sliven.

4. Basic scientific and applied contributions

Assoc. Prof. Petio Kelevedjiev's main scientific contributions are in the
field of Differential equations and more precisely - in the study of the solvability
of boundary value problems for nonlinear ordinary differential equations of
second, third and fourth order. The topological method was used to prove the



theorems for the existence of a solution, and in particular the question of the
existence of a solution of a specific boundary value problem was replaced by the
problem of the existence of a fixed point of an appropriately introduced operator.
The existence of a fixed point follows from a topological transverse theorem,
which requires the construction of a one-parameter family of boundary value
problems.

4.1. Articles included in the monograph

Based on the results obtained mainly in publications B4,1 and B4,2, the
candidate has presented a monograph entitled "On the solvability of two-point
boundary value problems for nonlinear third-order ODE". Article B4,1 studies
nonsingular boundary value problems for a general nonlinear third-order
differential equations solved with respect to the third derivative. The obtained
sufficient conditions guarantee at least one solution of class C3[0,1], which
satisfies groups of three boundary conditions, each group including a given value
of the second derivative at the beginning of the interval. This allows the presence
of barrier strips for the second derivative of the solutions of the respective one-
parameter family and leads to the necessary a priori estimates. Here, theorems are
proved that guarantee positive or non-negative, monotone, convex or concave
solutions of the considered boundary value problems. The study of these nonlinear
differential equations is continued in Article B4,2, but with different boundary
conditions. One type includes given values of the second derivative at t = 1 and
given values of the solution at t = 0 and t = 1, or given values 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 given. The solvability in C3[0,1]
of the first type of boundary value problems follows from an appropriately chosen
barrier condition, while the solvability of the second type of boundary value
problems follows from a combination of the conditions imposed in the present
article and in paper B4,1. Again, theorems have been proved to guarantee the
existence of positive or non-negative, monotone, convex or concave solutions.

4.2. Contributions to other publications in the competition

Publications 3,2,1'7,1,1'7,2 and I'7,3 concern solvability of boundary value
problems for second order ODE. Article 3,2 studies a nonsingular boundary value
problem for a general nonlinear second-order equation solved with respect to the
second derivative. The independent variable varies in the interval (a,b) and the
boundary conditions include a given value of the first derivative at the left end of
the interval t = a and a linear combination of the values of the solution and its first
derivative at the right end of the interval t =b. The theorem for the existence of a
C?[a, b] -solution of the considered nonsingular problem is proved. In the interval



(0,1) 1s studied a boundary value problem with singularity att = 0. Forn € N, in
intervals of the type (n™1, 1) is considered an n-parametric family of nonsingular
boundary value problems. In paper I'7,1 a nonsingular boundary value problem
for a general nonlinear second-order equation is studied. The boundary conditions
include given values of the first derivative at the ends of the interval [0,1]. The
equation is not solved with respect to the second derivative and there is no given
boundary value of the solution itself. This requires, along with barrier-type
conditions, to use conditions that guarantee a priori estimates of the possible
solutions of the respective one-parameter family of boundary value problems.
Article I'7,2 considers the nonlinear boundary value problem for a second-order
equation with p-Laplacian for p € (1,2]. The boundary conditions are of mixed
type - at the left end of the interval is given the value of the solution, 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 one-parameter family, and as a consequence of them a priori
estimates for the solutions themselves. It is shown that with suitable barrier strips
the guaranteed C?[0,1] - solution is positive and monotone. This boundary value
problem is investigated in work 17,3, but with values p > 2. In this case the given
value of the first derivative at t = 1 is not smaller than 1. Here additional
requirements are imposed on the barrier strips, where the solvability result
guarantees a strictly increasing solution.

Publications I'7,4 and 3,1 study the solvability of boundary value problems
for fourth-order ODE. The main goal of the paper I'7,4 is to consider a number of
nonsingular boundary value problems for general nonlinear fourth-order
differential equations solved with respect to the fourth derivative. The sufficient
conditions proven here guarantee at least one solution in C*[0,1] that satisfies a
set of four boundary conditions. Each set includes a given value of the third
derivative at t = 1. The basic assumption requires the presence of barrier strips for
the third derivative of the solutions of the one-parameter family. Theorems have
been proved that guarantee not only positive solutions, but also solutions that are
monotone and have appropriate curvature. Article 3,1 studies the solvability of a
nonsingular problem for a fourth-order equation solved with respect to the fourth
derivative. The boundary conditions are four-point, requiring the values of the
solution at the ends of the interval [0,1] to be zero. Linear combinations are
imposed on the values of the second and third derivatives at two different internal
points. It is assumed that the right-hand side of the equation is nonpositive,
asymptotically linear at infinity, and superlinear at the origin. By applying the
Knesser theorem and some specific properties of the vector space, it is established



that the boundary value problem under consideration has a positive or negative
solution.

After wusing the free ,Plagiarism Detector” database platform
(https://plagiarismdetector.net/), I can confirm the lack of any plagiarism in the
scientific papers submitted by the applicant.

5. Critical notes and recommendations

I have no critical comments on the materials of Assoc. Prof. Petio
Kelevedjiev for participation in this competition. A possible recommendation for
the future development of the candidate is that he intensifies his work with
graduates and PhD students.

6. Conclusion

In conclusion, I think that the submitted materials of Assoc. Prof. Petio
Kelevedjiev on this competition fully meet the requirements of the ZRASRB, the
Rules for its implementation and the Rules on the Terms and Conditions for
Occupation of Academic Positions at Technical University of Sofia.

Therefore, I strongly suggest to the Honorable Scientific Jury to positively
evaluate the candidature of Assoc. Prof. Petio Kelevedjiev and to unanimously
support his choice for the academic position “Professor” in the field of higher
education 4. Natural sciences, mathematics and informatics, professional field
4.5. Mathematics, specialty Differential equations.
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Sofia (Prof. PhD Georgi Venkov)



