PELIEH3US

0 KOHKYPC 32 3a€MaHe Ha akaJeMUYHa JUTbKHOCT “ripodecop’ Mo
npodecroHaHO HampaBiieHue 4.5 MaTteMaTika, HaydyHa CIICIUATHOCT
MareMaTH4CKO ONITUMHUPAHE,

o0sBeH ot O3V “ Heodur Puncku “B IB 0Op. 7/24.01.2025

¢ kauauaat jgoi. A-p Credpan MuneB CtedaHos.

Peuensent: npod. n1-p Huna Bacunesna Cunsiruna.

1. O0mH MoJI0KEeHUA U KPATKH OMOrpauyHu JaHHM 32 KAHAMAATA

KOHKYpCHT 3a 3aeMaHe Ha akaJeMUYHOTO 3BaHue “nipodecop” € 00ssen B JIB Op.
7/24.01.2025. u e npencrasen Ha caiita Ha FO3Y “Heodut Puncku™.
OO0sBsIBAaHETO HAa KOHKYpCAa CTaBa MO MPEJIJIOKEHUE Ha KaTeIpa
“Undopmartuka” , a pemieHreTo € B3eTo oT PakynrerHus cbBeT HA [IMD
(ITpotokos Ne 6/11.12.2024 1.) u ot Akagemuunus cbBeT Ha FO3Y “Heodur
Puiicku” (ITpotokon Ne 15/18.12.2024 r.). EauHCTBEH KaHAUAAT € 011 A-P
Credan CredaHos.

Hon. Credano e pojen Ha 08.08.1964 1. B rp. CeBiueBo. Toii ciena B CY “CB.
Kimmment Oxpunacku”, @akynaTeT 1o MaTeMaTuka U MH(GOpMaTHKa, CIEIUATHOCT
Mamemamuxka, ciennanuzanus “‘Uzciedsane Ha onepayuume” N c€ JUILIIOMUPA
npe3 1989 r. kaTo “mMarucTbp” ¢ ycnex oT U3MUTUTE - OTIIUYEH /5,67/.

B nepuona 1998-2001 r. Toii € tokTOpaHT KbM Kartenapa “Mudopmartuka”, Kkato
npe3 2002 r. yCHenrHo 3anmraBa JOKTOpCcKaTa CH AUCepTaIus Ha TeMa
“U3nbKHAMU cernapadeIHu ONTUMU3ALMOHHY 3a0a4u.

Ot 01.09.1989 1o 31.01.1992 Toit pabotu Kato npocpamucm B TeXHOJIOTUYEH
koMOuHaT “Cucremu 3a TesneodpadoTka U Mpexu” -rp. Benuko TspHOBO.

B nepuona 01.02.1992-09.10.2003 3aema mociie1oBaTEeIHO TbKHOCTH
Acucmenm ,Cmapwiu acucmenm, I nasen acucmenm B O3V “Heodut Puncku™.
Xabunutupa ce npe3 2003 r.

[Ipe3 2005 1. craBa pbprkoBoauTen Ha LIeHTHP 32 KapuepHO pa3BUTHE KbM
03V “Heodut Pusicku”, a npe3 2007 e n3dbpaH 3a ppbKOBOAUTEN KaTeaApa
Nupopmarnka xkum IIM® B neprona 2007-2020 r. u ot 05.02.2025-n0cera.
Ot 2011 1. 10 2019 1. e [ekan Ha [Ipupono-maTeMaTuuecku (HaKyaTeT KbM
KO3V.

Ot 05.04.2021 mo 05.10.2021r. nou. CtedaHoB pHKOBOAM KaTeaApa
Maremaruka tpu [IMO.
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2. Q010 onnucaHue HA MPEACTABEHUTE MATEPHAJIH

Hon. a1-p Credan CtedaHoB kaHAMAATCTBA 32 KOHKYpca ¢ 54 Hay4dHU Tpya,
KOUTO MOTaT Jia ce Kiacuuuupar 1o CJIeIHUs HaAUWH:
- Monorpadus-1 6p.
- CTaTuu B pelieH3upaHu COOPHUIIM U IEPUOJIMIHU HAYYHH CIIHCAHUS:
Ot Tax cratuu B cnucanus ¢ Impact Factor — 33 op.
- [IyOnukanuu B COOPHULIM OT MEXIYHAPOIHU KOH(epeHuu -13 6p.
- YueOHuuu u yueOHu nomaraia -7 0p., OT KOUTO:
1) yuebHnuk -10p.;
2) eNeKTpOHHU yueOHHU rnomarana - S0p.;
3) yuebHo momaraio -10p.

OcBeH TOBa € MPeJCTaBeH CIUCHK Ha HAYYHO-U3CJICI0BATEIICKUTE
pa3pabOTKH U MPOEKTH, B KOUTO 11011 CTedanoB e B3en yyactue. OT Tiax
IPOEKTH 110 MEXIYHAPOIHU JOTOBOPH -3 Op., MPOEKTHU MO BHTPEIIHU
JIOTOBOpHU- 2 Op., MpoekTu 1o Hapeaoa Ha MOH -56p.

OT noco4YeHuTe MyOJIMKAIMA BCUYKHU Ca CAMOCTOSTEITHH.
YyacTue B HAy4YHO-HU3CIICIOBATEIICKUTE IPOEKTH CE Y0CTOBEPSIBA UpPE3
CHOTBETHHUTE CIIPABKH.

He ce npuemar 3a perieH3upane ciaeaHuTe Jokaaau oT ClmchKa 3a y4acTUe B
koHpepenuu: 1,2,4,6,11,12,13,16,17,18,19,21,27.

3. O0ma xapakTepucTUKA HA HAYYHO-U3CJIeI0BATEJICKATA U HAYYHO-
NMPUJIOKHATA JEMHOCT HA KAHAUIaTa

3.1 Monorpadus

Temata Ha MoHorpadusita € Cenapabenna onmumuzayus, meopust u

Memoou Y € HalMcaHa Ha aHTIMicku e3uk. M3nanena e npe3 2021r. ot

U3aTEJICTBOTO Springer.

Ts BrrouBa 376 cTp. TEKCT, AUarpaMu, WIKOCTpalUK U Tabnuiy. B
MOHOTpadUUHUS TPYJl CE€ PA3MIICKIAAT TEOPUATA, METOJIUTE U MPHUIIOKECHUATA HA
cernapaleiHa ONTUMHU3ALINS U U TTO-CIISUATHO HEMHUS Hal-Ba)kKeH CITydaid
Hsnvkuanama cenapabenna onmumusayusl.

OnucaHu ca OCHOBHUTE CBOMCTBA Ha cenapaOesIHi ONTUMU3AIMOHHY 33/1a4d U
METOJIUTE 3a TAXHOTO anmpokcumupane. DopMyMpaHu U ca JOKA3aHU
HEOOXOJIUMUTE U JIOCTAaThUHM YCIIOBHS 3a TE3U 3aJlauy MPU U3II'bKHATIU U
JMHENHU orpaHnyeHus. [Ipenyioxxenu ca anropuTMu ¢ NOJIMHOMUAIHA

M3YMCIUTEIHA CJI0KHOCT 3a TAXHOTO pelraBaHe. JJokazaHa € CXOAMMOCTTa Ha
-



npeasiokeHuTe anroput™Mu. Oco0eHo BHUMaHue € 00bpHATO Ha BBIIpoOca 32
YCTONYMBOCT (KOPEKTHOCT) Ha pa3riekIaHUTe ONTUMHU3AIIMOHHH 33J1a4u.
[TokazaHu ca U3YUCIUTEITHU PE3YyATaTH, KOUTO JOKA3BaT €PEKTUBHOCTTA HA
npeagaraHuTe METOIM.
Pasrnemanu ca u BHIIPOCHUTE 3a XapaKTepU3allksl Ha ONTUMATHOTO pelieHue Ha
3aJlayuTe 32 paHULATA:

1/ mocpencTBOM ONTUMU3AIIMS Ha CHOTBETHATA pejlakCUpaHa 3a/1a4a;

2/ Ha MHOTOMEpHA 33Jlaya ¢ TPaHUI BbPXY MPOMEHIIUBUTE;

3/ Ha 0000111eHa U3ITbKHAJIA HEJIMHEHHA TPaHCIIOpTHA 3a/1a4a.

3.2 Ily0ummkauuu u3BbH MOHOTPAQUUYHHSA TPYJ
[IpencrtaBeHUTE HAYYHH TPYAOBE MOTAT Jla C€ Pa3JIEeysT MO CICAHUTE HAyYHU
HaIlpaBJICHUA:

3.2.1. M3nvknanu cenapabeinu onmu3ayuoHHU 3a0aqu
B tpynosere [cTatum 1,2,3,5,9,10] ce pasriexaat BbIIPOCH, CBBP3AHU C
U3M'bKHAIN ONTUMU3ALMOHHY 3a1a4M IIPHU JIMHEWHU OTPAHUYCHUS OT THII
“paBEHCTBO” WM “‘HEPABEHCTBO W JIBYCTPAHHU IPAHULIHA BbPXY MPOMEHIINBUTE.
JlokazaHu ca HEOOXOAMMUTE U JOCTATHYHU YCIOBHUS (XapaKTepU3alMOHHU
TEOpEeMH) Ha Te3u 3aaaud. [IpennokeHu ca NOJMHOMHUAIHU alITOPUTMH 32
pelIaBaHe Ha Pa3jIM4YHU TUIIOBE 33/1a4d U € JI0Ka3aHa CXOJAUMOCTTA HA TE€3U
anroputMu. Pasrienanu ca HIKOU U3YMCIUTEIHU aClIeKTH Ha MPUIOKEHUETO Ha
aJIrOPUTMUTE U Ca MPEACTABEHU PE3YATATH OT YUCICHH EKCIIEPUMEHTH.

Cratuurte [6,7,8,17] ca mOCBETEHHU Ha peIlIaBaHETO HA U3ITbKHAJIU cenapadeTHu
ONTUMHU3AIMOHHY 33/1a4 C U3IIbKHAJIA cenapadenHa 1eneBa PyHKuusa oT Buaa
“ApoOHO-TMHEMHA”, “TorapuTMUYHA” U “‘eKCIIOHEHIManHa . Upe3 u3noJi3BaHe Ha
npejcTaBeHara B [ctatuu 1,2 u 6] MeToiMKa ca JJOKa3aH!U XapaKTePU3AIMOHHU
TEOPEMU U Ca MPEIIOKEHU ANTOPUTMH C TOJIMHOMHUAIIHA CJIIOKHOCT 33 TAXHOTO
pemaBaHe. JlaieH € BEKTOPHO-MATPHUYEH 3aIUC HA 3aJaA4YUTE U C ITOMOLITA Ha
mudepenunanaute yciaousa Ha Kapyu-Kyn-Taksp € 1oka3zaHo ycioBue 3a
ONTUMAIHO PELICHUE.

Cratusta [11] e mocBeTeHa HA HKOHOMUYECKH 3aJ1a4M 32 PA3INPEICIICHUE Ha
pECypCH U 3a ynpaBJICHHUE Ha 3alacy, KOUTO CE OMMCBAT MOCPEICTBOM M3IIbKHAIN
cenapa0eHy ONTUMU3ALMOHHM 3a/1aui. OnrcaHa € UKOHOMUYECKA U €KOJIOTMYHA
CUTYyalus, IPU KOATO Bb3HUKBAT ChOTBETHUTE MTpodsieMu. DopmynrpaHo e
HEOOXOJAMMO U IOCTaThYHO YCIOBUE, KOETO XapaKTEPU3HPa ONTUMAIIHO PEILICHHE.

B cratusara[13] ce pasriexaa KOpeKTHOCT ( yCTOMYHMBOCT) Ha
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ONTUMM3ALMOHHHM 3aJa4l, onrcaHu B cratuute [1,6] M3cnenBan e

BBIPOCHT 32 YCTOMYMBOCT HA MHOKECTBO OT CEJIJIOBU TOUKHU HA (PYHKIIMATA HA
Jlarpan» 3a ONTUMU3AIMOHHM 33/1a4M U € TIPEACTABEH MPSAKO-IBOMHCTBEH
aHaJIu3 Ha 3agayute [ctaTuu 1,6].

B tpynosere (noxmnaau 7,8,10,15) ce pasriexaat BbIIPOCH, CBbP3aHU C
POIECUTE Ha MUHUMU3AIMS NpH “‘V3bKHAIM cenapaOeHu GyHKIUuu .
JlokazaHu ca XapaKkTepU3alMOHHU TEOPEMH 3a ONTUMAITHOCT Ha PEIICHUATA Ha
MPEICTABEHUTE 3aJ1a4M IIPU OTPAHUYCHUS OT THUIIA “‘TIO-MAJIKO UJIM PABHO™ U
“Mo-roJisiMO WJIM paBHO . JloKa3aHa € CXOAUMOCTTa Ha aJITOPUTMHUTE.
[IpencraBeHu ca HAKOM BaKHU THUIIOBE U3ITbKHAJIM 11€JIEBU (DYHKIIUM 32
pa3TJIeKIaHUTE 3aa4M, KaKTO U PE3YJITATU OT YHUCICHUTE EKCIIEPUMEHTH.

3.2.2. Jluneiinu u HenuHeuHu cucmemu aieeopudty YpagHeHus
K®M TOBa HanpaBiieHue cnanar Tpyaosere [cratunl4,21,22,24,25,26]. B [14] ce
pasriaexaa BbIPOCHT 3a YUCICHO MPUOJIM)KaBaHE HAa TAOJIMYHO 3a1a/ICHU
(YHKIIMM HA MHOTO TPOMEHJIMBY, KAaKTO U 3aJja4aTa 3a NpUOIM>KEHO pellaBaHe Ha
PEONPEIETICHN CUCTEMU JINHEMHU alNreOpuYHu ypaBHEHUSI OTHOCHO Pa3IMuHU
“Hopmu’’. B [cTaTus 22] ca popmynupaHu U ca JOKa3aHU TBHPACHUS OT THUIIA
“TeopeMU 3a ajNTepHATHBATa 34 CUCTEMU JIMHECUHU YPABHEHUS U CHCTEMU
TMHENHU HepaBeHCTBA. Cratuute [24,25] ca MOCBETEHU HA YUCIICHOTO PEIIaBaHE
Ha HSIKOU TUMOBE CUCTEMHU, AeHUHUPAHU C AITCOPUYHU WA U3ITbKHAIN (PYHKIIMH.
[IpencraBenu ca cyOrpaJMeHTEH U TPAJIMEHTEH UTEPATUBEH METO/ 32 PEIIaBaHe
Ha nepuHupanuTe 3aaaun. B cratusTa [26] ce aHanu3UpaT HIAKOW CBOMCTBA Ha
JUHEWHU (PYHKIMOHAIM, IpUIaraHu BbB (DYHKIIMOHAIHUS aHAJIN3, YUCIICHUTE
Metonu U ap. B cratus [21] ca qoka3zaHu xapakTepU3alMOHHU TEOPEMHU 3a
oOonieHaTa u3bKHAJIa HEJTMHEWHA TPAHCIIOPTHA 3aj1a4a.
B noknana [22] ce pasriiexaa anpoKCUMUPAHETO Ha TaOJUYHO 3a/1a/ICHU
(GyHKIIMU HA MHOTO ITpoMeHInBHU. [IpeasioxeHo e pelieHre nocpeicTBOM
MUHUMU3UpPaHE Ha JIMHEHHU YeOuIoBy NpuOIMKEHUS.

3.2.3. Keaopamuunu onmumuzayuoHHu 3a0aiu

-B tpynosere [craTtunl6,27,29] ce noka3pa ChIlECTyBAHE HA PEIICHUE HA
KBaJpaTUYHH ONTUMU3ALUOHHM 3a]1a4U C ONPEIEIECHO JONYCTUMO MHOKECTBO.
[Ipemnara ce penieHue Ha 00IIaTa 3ajja4a Ha KBaAPaTUYHO ONTUMUPAHE TIPU
JIMHEVHU OIPAHUYEHUS OT THI “paBEHCTBO’ W I'PAHULIM BHPXY MPOMECHIUBHUTE.

-B noknana [24] ce pasriexaa 3aadara 32 MUHUMHA3UPAHE HA KBaJpaTHYHA
dopma, 3a71a7ieHa ChC CKAJIAPHO MPOU3BEACHUE BbPXY €IMHUYHA cdepa B n-
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MEPHOTO peaaHo NPOCTpaHCTBO. [IpennoxkeH e HaurH Ha penlaBaHe Ha Ta3u
3a7a4a ype3 HepaBeHCTBOTO Ha Komu- byHskoBcku-1IBapn u cBoiicTBara Ha
MHIYLIUPAaHUTE MAaTPUIHU (HOPMHU.

3.2.4. 3a0auu 3a “panuyama
Cratuute [12,15,28 ] ca mocBeTeHn Ha TeMaTa 3a BAIUIHA U JOMUHUPAIIA
HEpPaBEHCTBA 3a T. HAP. MHOTOCTEH Ha 3a/1adara 3a panunara (knapsack
polytope). IIpeacTaBeH € mpsiKo-IBOMHCTBEH aHAIW3 U Ca JaJICHU HIKOU
NPUMEPHH 11eJI€BU (PYHKIIMY 32 MHOTOMEPHATA 3ajlaya 3a paHuIlaTa, KOUTO
BB3HUKBAT B IIpaKkTUKaTa. Pasriielanu ca HIKOW BapUaHTHU Ha HEMPEKbCHATATA
3aj1a4a 3a paHMIaTa U ca JIOKa3aHU TEOPEMHU OTHOCHO ONTHMAIHU PEIICHUS.
B noximaga [25] ca npeacTaBeHr HAKOM OCHOBHH MOHATHSA U Ca JOKA3aHU
pe3yJTaTH, CBbP3aHu C BAIMAHU HEPABEHCTBA U I[EJIOUYKMCIICHOCT Ha
MHOTOCTE€HA Ha ‘“3a7ayaTa 3a paHuuara‘.

3.2.5. Teopus na “uepume”
B [cTratnm 30,31] ce pa3riexaa Bpb3KkaTa MEXAY JUHEWHATA ONTUMU3ALUS U
MaTPUYHUTE UTPH, KATO MO-CIICIIMATHO CE pa3riiexkaa Bpbh3KaTa MEXAy JIBOKa
JyaJIHU 33/1a4M 32 JIMHEHHOTO ONTUMUPAHE U MAaTPUYHA UTPa, KAKTO U
npeoOp3yBaHETO HA JIMHEHHA ONTUMU3AIIMOHHA 3a/1a4ya B MaTpUYHA UTpa.

3.3 Yuacmue ¢ nayunu pazpabomku u npoekmu.
OcBeH HayuyHute uscienanus aoi.CteaHoB aKTHBHO y4acTBa U B KOHKPETHUTE
HAy4YHH pa3pabOTKU U MPOEKTH, 32 KOUTO € MPUIOKEH ChOTBETHUST CITUCHK.
CnuchbKbT BKIKOYBA yYacTue B 3 MexAyHapoaHu mpoekta (norosopu TEMPUS S-
JEP-11087-96, F.IND.CONSULTING/ B2.32.01, DBABO/ B1.33.08). OcBen
ToBa J011. CTepaHOB pbKOBOIM TPHU MPOEKTA MO BHTPEUIHU JOTOBOPHU U B3UMa
y4acTUEe KaTO U3MBJIHUTE U €KCIIEPT B UETUPH JAPYTH.

4. Ilegarornyecka J1eiMHOCT

B npeacraBeHuTE JOKYMEHTH € BKJIFOUEH CIIMUCHK HA ayJUTOPHU 3aHATHSA, a

CBIIO TaKa U CiIy>keOHa Oelexkka, rnojnucana ot jgekaHa Ha [IM® oTHOCHO

OCUTYPEHMTE 4aCOBE 3a KaHuJaTa 1o 00sIBEHUS KOHKYPC.

Jo1. CtredaHoB mpe3 MOCIECIHUTE TPU TOJUHU ITPOBEN JICKIIMOHHU KYpCOBE
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MO CJICTHUTE TUCLUIUINHU:
- Yucnenu meroau 1 (45 yaca -pefoBHO 00yUYEHHE MO CIEIMATHOCTH:
Nudopmarrka, MHPopMalIMOHHU CUCTEMHU U TEXHOJIOTHH, MaTeMaTrKa 1
Ilenaroruka Ha 0Oy4E€HHETO IO MaTeMaTHKa U HHPOpMaTHKa).
- YUucnenu meroau 2 (30 gaca - 1o creruaiHocT MaTteMaTuka).
- MaTematudecko ontumupasne (45 4. pejoBHO o0yueHnue u 15 4. -
3a7J09HO).
- Hucnenn meToau 3a ekctpeMandu 3aaauu (30 4. - uzdupaema
JTUCITUTIIINHA).
- Uucnenu metoau B TexHukara (30 4. -pe1oBHO 00ydeHUE T10
criertuanHocT KCT).
- KommoTspHu MeTOIM 32 MaTeMaTudecku uzurciienus (30 4. peqoBHO
o0yuenue no cnenuaiaHoct KCT).
- KonmnuectBenu metonu B ynpasieHueTo (30 4. pegoBHO 00ydeHHE MO
crienuaiHocT - [TyOnuuHa aqMuHUCTpaIus) .
-Uucnenu Meroau u nporpamupane (45 4. no cneunanHoct -Ousuka u
[lenarorvka Ha 00y4eHUETO MO (PU3HKA U MATEMATHKA) .
- Metoau 3a o0paboTka Ha ekcriepuMeHTaIHU JaHHu (30 4. mo
CHEIUATHOCT -MEeTpOJIOTHS B XUMUATA, MATUCTPH).

- MATLAB II gact (30 4.-nio cnieuunandoct UCT, maructpn).

KbM ydyeOHaTa 1eHHOCT OTHACSM U U3J]JaBaHETO HA yYeOHUKA U yUeOHU
nocoous:

-“KomnuectBenu meroau B ynpasienuero” (YK 519.8 COBISS.BG-ID
1274096868). YueOHUKBT € Ha OBJITapCKU €3UK U € MPEJHA3HAUCH 32
cTyaeHTH, cneruannoctu Madopmatuka, UCT, Matemartuka u
Ilenaroruka Ha 00OY4YE€HHETO MO MaTeMaTUKa U HHPopMaTHKa).

- YuebHo nocobue “Mathematical Analysis IV”: University of Limerick,
Ireland.

-YueOHu romMarasia BbB €JI€KTPOHEH BUI:

a/ Marematnuecko ontumupane (3a crneunannoctu Mupopmaruka, UCT,
Marematuka u [legaroruka Ha ooyuenuero no MHU- 188 ctp.)

0/ Uucnenu meroau (o crneunannoctu Mupopmaruka, UCT,
Maremartuka u Ilegaroruka Ha o0ydyenuero no MM-328 ctp.).

B/ UucneHn MeToIu 3a eKcTpeMasiHu 3a1auu (196 ctp.).

r/ N3cneaBane Ha onepanuute (124 cp.).

1/ Metoau 3a 00paboTKa Ha eKCIIEpUMEHTAIHU JTaHHU (64 cTp.).
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Ho1. CtedaHoB € 01 pbKOBOJAUTEN HA FOJISIM OpOil AUIIIIOMaHTH-00110 23
cTylneHTH. TemMuTe Ha TUIIIIOMHUTE paboTH ca B 00JIacTTa Ha “‘OnTUMUpPaHE”,
,,dUCJIeHn MeToan” U “‘uHpopmaTrka”. OCBEH TOBa TOW PbKOBOIU
Hay4HaTa 1 oOpa3oBareiiHara ieiHocT Ha 4 noktopanta B FO3Y ,Heodur
Puicku“ mo cnenuannoct Mudopmaruka (2 6p.) u Marematuka (2 0p.), oT
KOWUTO KbM MOMEHTA | yCIIEUIHO 3alUTHUII.

5. OCHOBHU HAYYHHU ¥ HAYYHO-IIPUJIOKHU NIPHUHOCH
[TpuHOCHUTE HA KaHJWIaTa MOTaT Jia c€ O0OOIIAT 0 CIASTHUS HAUUH:

5.1 Hayunu npunocu:

- JlokazaHu ca HEOOXOIUMUTE U IOCTAaThbUHM YCIIOBUS
(xapakTepHu3allMOHHUA TEOPEMU) 3a U3II'bKHAIM cenapadenHu
ONTUMHU3ALMOHHYU 3a1auu (ctatum 1,3,5,6,7,8,9,10,11,15,16,17,18,19,21,
Monorpadwus, goknaau oT konpepenuuu 7,8,10,15,24,26).

- IIpensioxkeHu ca MOJMHOMHUAIIHUA AJITOPUTMU BBPXY JOMYCTUMHU
MHOYKECTBA OT OMPEACIICH BUJI, U3IOI3BAIIU TPOEKIIMOHHU METO/IM [CTaTUH
5,28].

- N3cnenBana € KOPEKTHOCTTA Ha HAKOW ONTUMU3ALIMOHHU 33/1a4U
(MoHorpadus, cratus 13).

- M3cnenBanu ca BBIIPOCH, CBbP3aHU C BAIUIHU U JOMUHUPAIIU
HEpPaBEHCTBA, OTCUYAIIM XUIIEPPAaBHUHU 3a HAKOM MHOKE€CTBA, HAMUPAIIU
NPUIIOKEHUS MPU PEIlIaBaHE Ha AUCKPETHU ONTUMM3AIIMOHHY 3a7a4M (CTaTUs
12, monorpadus, noknan 25).

-OopmynupaHu U 10Ka3aHU ca TEOPEMHU Ha ajJTepHATUBATA U HSIKOU CBOMCTBA
Ha JJUHEWHU (PYHKIIMOHAIM, HAMUPAIIY MPUJIOKEHHUE B ONITUMU3AIUATA
(MoHorpadwus, cratuu 22, 26).

- Ilpensioxenu ca METOM 3a pelllaBaHe Ha BapUAIIMOHHU HEPABEHCTBA
(moxnanu 9,14).

Te3u npunocu ce omuacsam kvm epyna /lokazeane ¢ Hoeu cpeocmea
CbU{eCBEHU CIMPAHU HA 6eYe Chulecmaysaujume HaAy4Hu 001acmu.

5.2 Hayuno-npunoxcnu npunocu:
- [IpenyioxkeHu ca METO/IM 3a alPOKCUMHUPaHE Ha (PYHKIIMM HA MHOTO
POMEHJIMBY Ype3 U3I0JI3BaHEe HA MOJIXOISIIN HelePepeHIIUPYEeMHU
MUHUMU3ALUOHHY 33/1auu (cTatus 14, monorpadusi, nokinaau 3,22).
- PazpaboTeHu ca METOAM 3a YUCIIEHO pElIaBaHe HA HIKOU CUCTEMH
HEJIMHEWHU ypaBHeHUs (ctatuu 24,25, moHorpadus).
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- Paszrnenanu u uscneaBanu ca HIKOU BBIIPOCU OT TEOPUS HA MATPUYHUTE
UTPU U BEKTOPHA MHOTOKpHUTEepHaIHa onTuMu3anus (cratuu 30,31,32).

Te3u npunocu ce omunacsam xvm epyna Hoeu memoou, nooxoou u
anzopummu.
5.3 Ilpunoscuu npunocu:

- Paszrnenana e oOpaTHa MHTEpHOIALMS U HEHHOTO NPUIIOKEHUE TTPU
MOHOTOHHHM 1 HEMOHOTOHHH (DYHKIIMH, 3a pElllaBaHE HA HEIMHEHHU YpaBHEHUS
u Ap. PazpaboteHo e crienn(puyHo NpUioKeHUe, CBbP3aHO C aHaIu3a Ha TaHHU
oT npeOposiBaHe Ha HaceneHueTo [crarus 20].

Te3u npunocu ce omuacam kvm epyna Ilonyuasane na nomevpoumennu haxmau.

6. 3HAYNMOCT HA MPUHOCHTE 32 HAYKA U NPAKTUKATA
KanauaaTbT vMa 3HaYMTENIEH IPUHOC 32 HayKaTa U MPAKTUKATa, KOETO JIUYHU OT
MOKa3aHUs MO-Tope aHanu3. BCUUKM KOJTMYECTBEHU MOKA3aTeNId Ha KPUTEPUUTE 32
3a€MaHe Ha akaJeMUYHaTa JUTbXKHOCT “Tipodecop’ ca cria3eHu.
Jon. CtedaHoB € u3BecTHa Urypa B HAy4YHUTE CPEIM KaKTO y HAC, Taka U B
qy>kKOMHa. 3a TOBa TOBOPAT MHOTOOPOMHUTE MY NYOJIMKALIMUA U YHaCTUE B TOJIAM
Opol HAy4YHU TEMU U IIPOEKTH.
TpsiOBa na ce orOenexaT 1 UMTUPAHUA Ha HErOBUTE TpyAoBe . [Ipunoxenara
crpaBKa BKJIOYBa 139 nuTHpaHus Ha HETOBUTE IMyOIMKAIIMU, OT KOUTO BCUUKH Ca
oT uyxau aBTopu. LluTupanusita ca u3BbPIICHU BbPXY 53 MyOJIUKALUU, OT KOUTO
BCHYKH ca camocTosiTeniHd. Hali-mHoro nuutupanus ca (18 0p.) Ha craTusita
“Convex separable minimization subject to bounded variables”, Computational
Optimization and Applications, vol. 18, 2001.
TpsiOBa na ce oTOENEKM M aKTUBHATA Yy4€OHO-aIMUHUCTPATUBHATA JEHHOCT Ha JOLL.
Credanos. Toil ppkoBoau kateapa Mudopmatuka B mpoabikenue Hal4 roauHu u
e nekad Ha [Ipuponomarematuyuecku gakynaTeT 8 roguHu. B3uMa ydactue B peauna
akpeauTaniuoHHu nporneaypu (6) u Hayunure xxypurta B O3V “Heodut Puncku” u
npyru ynuepcurtetu (7).Ynenysa B mHoro (Han 10) bearapcku u MexayHapoaHu
Hayunu opranuzanuu. OceH ToBa aou. Cte)aHOB B3MMa aKTUBHO y4acTHE B
paznuuau [Iporpamuu (12 0p.) u Opranuzanuondu (6 Op.) komuteTd Ha Hayunure
KOH(DEpEeHIINHU y HAC U B Uy KOMHA.
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7. Kputuunm 0es1esKKku
Hsimam npuHIUITHY 320€JIeKKH KbM TPYIOBETE Ha KaHauaata. Mimam Hskou
dbopmanHu 3a0eeKKH KbM IIPEACTABEHUTE JOKYMEHTH. JIMTICBAT JOKYMEHTH,
OTpa3siBalll PE3YyJTAaTH OT MPOBEACHUTE U3CIEABAHUS 110 HAYUYHUTE
MEXTYHAPOIHU MPOEKTH U BbTpelHu JoroBopu. He ca mocouenu uTepHeT
aJpecy Ha €JICKTPOHHUTE yueOHU nmocodus. iMam mpenopbKka KbM ObJIeiara
Hay4yHa pabota Ha jo11. CtedaHoB: Ou OuI0 100pe Ja yBEIUYM U3CIICBaHuUs B
obsiactTa Ha ONTUMHUPAHE, CBBP3aHU C MIPUIIOKEHHUETO UM B MTPAKTUKATA.

8. JInunu BHevyartieHUus
[ToznaBam go11. CtedanoB noBeye oT10 roguHu U TOW MU TIPaBU
BIICUATJICHUE HA €pyAUpaH, TPYAOJI00MB U aMOUIIMO3EH CICIIUATIUCT U
npenoaasaren. Cmsatam, 4e TOM UMa U3KJIIOUYUTETHO BUCOKO YYBCTBO 32
OTTOBOPHOCT M TOUHOCT M MOXKE Jia ObJI€ XapaKTepu3rupaH ¢ MHOTO BHUMATEIIHO
OTHOIIICHUE KBbM KOJIETUTE CH.

9. 3ak/04ueHue
Ha 6a3aTa Ha TOpen3noKeHOTO MOXKE J]a C€ HAIIPaBU CIETHOTO
3akmodenue. [lom. CtedaHoB € M3rpajJieH y4eH ChC 3a0€IeKUTETHN
pe3yATaTH OT HAYYHO-U3CIEA0BATEICKATa U y4eOHO-aIMUHUCTPATUBHATA
JIEHHOCT B 00JIaCTTa HAa TEOPUSATA U MTpaKTHKaTa Ha MaremaTukara u
Nudopmarukara. Toil € 1o0Bp npenogaBaTell, KOUTO UMa aBTOPUTET
MEXy CTYACHTUTE, TOKTOpaHTUTEe U kosierute cu ot FO3VY “Heodur
Punckun™.
Cunram, ye TPpy/I0BETE HA KAHAUIATA OTTOBAPAT HA U3MCKBAHUATA 32
NPUCHKIAHE HA HAYYHOTO 3BaHue “npodecop”. YOeaeHo npenopb4YBaM Ha
noyuraemoro Hayuno ’Kypu aa riacysart noJio:xxuresano aou. a-p Credpan
MuneB CtedanoB na 3aeme aKaJleMMYHATA JIBKHOCT “npodecop” B
npogecuoHaIHOTO HanpaBJjenue 4.5. ,MaTemMaTuka* nmo Hay4YHara
CHIEHUAIHOCT ,,MaTeMaTH4ecKo ONTHMHUPAHE®.

19.05.2025. Peuienzenr...........

/ npod. a-p H. Cunsiruna/



REVIEW

for participation in competition for the academic position of “Professor’” in
Professional field 4.5 Mathematics, scientific arca Mathematical
Optimization, announced by the South-West University “Neofit Rilski” in
State Gazette, No. 7 of January 24, 2025.

Candidate: Assoc. Prof. Stefan Minev Stefanov, PhD.

Reviewer: Prof. Nina Vasilevna Sinyagina, PhD.

1. General information and brief biographical data of the candidate
The competition for the academic position of “Professor” is announced in
State Gazette, No. 7 of January 24, 2025, and it is also announced at the
Internet site of South-West University “Neofit Rilski”. The announcement of
the competition is made by the proposal of the Department of Informatics, and
the decision is made by the Faculty Council of the Faculty of Mathematics
and Natural Sciences FMNS (Protocol No. 6 of December 11, 2024) and by
the Academic Council of the SWU “Neofit Rilski” (Protocol No. 15 of
December 18, 2024). The only candidate is Assoc. Prof. Stefan Stefanov, PhD.
Assoc. Prof. Stefanov was born on 08.08.1964 in Sevlievo. He studied at Sofia
University “St. Kliment Ohridski”, Faculty of Mathematics and Informatics,
speciality Mathematics, specialization “Operations Research”, and he graduated
in 1989 as “Master of Science” with grade point average of Excellent /5,67/.

In the period 1998-2001 he was a PhD student at the Department of Informatics,
and in 2002 he defended his PhD dissertation entitled “Convex separable
optimization problems”.

From 01.09.1989 to 31.01.1992 he worked as a programmer at Technological
Complex “Teleprocessing Systems and Networks” in Veliko Tarnovo.

In the period 01.02.1992-09.10.2003 he successively hold the positions of
Assistant Professor, Senior Assistant Professor, Chief Assistant Professor at
South-West University “Neofit Rilski”. He habilitated in 2003.

In 2005 he became Head of the Career Development Center at South-West
University “Neofit Rilski”, and in 2007 he was elected Head of the
Department of Informatics at FMINS during the period 2007-2020 and from
05.02.2025- till now. From 2011 to 2019 he was Dean of the Faculty of
Mathematics and Natural Sciences at South-West University “Neofit Rilski”.

From 05.04.2021 to 05.10.2021 Assoc. Prof. Stefanov was Head of the
Department of Mathematics at FMNS.
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2. General description of the submitted materials

Assoc. Prof. Stefan Stefanov applies for the competition with 54 scientific
works, which can be classified as follows:
- Monograph -1.
- Papers in peer-reviewed issues and periodic scientific journals:
Among them: papers in journals with Impact Factor — 33 papers.
- Publications in International Conference Proceedings -13.
- Textbooks and Lecture notes -7, among them:
1) textbook -1;
2) electronic lecture notes - 5;
3) lecture notes -1.
In addition, a list of scientific research developments and projects is
presented, in which Assoc. Prof. Stefanov has participated. Among them:
projects under international contracts -3, projects under national contracts-
2, projects under the Regulation of the Ministry of Education and Science-5.
Assoc. Prof. Stefanov is the sole author of all publications listed above.
The participation in scientific research projects is verified through relevant
documents.

The following reports of the List of Conference participation are not accepted
for review: 1,2,4,6,11,12,13,16,17,18,19,21,27.

3. General characteristics of the scientific-research and scientific-

applied activity of the candidate
3.1 Monograph
The title of the monograph 1s Separable optimization: Theory and methods,
written in English. It is published in 2021 by Springer publisher.
It includes 376 pages of text, with diagrams, illustrations, and tables. In the
monograph, the theory, methods, and applications of the separable optimization
are considered and, in particular, one of its most important cases — Convex
separable optimization.
Basic properties of the separable optimization problems are described and the
methods for approximating such problems. Necessary and sufficient conditions
are formulated and proved for these problems subject to convex and linear
constraints. Algorithms of polynomial computational complexity are proposed
for solving these problems. Convergence of the proposed algorithms is proved.
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Special attention is paid to the problem of stability (correctness, well-posedness)
of the considered optimization problems. Computational results which confirm
the effectiveness of the proposed methods are presented.
The questions of characterization of the optimal solution of the knapsack
problem are also considered:

1/ by optimization of the corresponding relaxed problem;

2/ of the multidimensional problem with bounds on the variables;

3/ of the generalized convex nonlinear transportation problem.

3.2 Publications in addition to the monograph
The submitted scientific works can be classified into the following scientific areas:

3.2.1. Convex separable optimization problems
In papers [1,2,3,5,9,10], the topics connected with convex optimization problems
subject to linear constraints of the form “equality”” or “inequality”” and bounds on
the variables are considered. Necessary and sufficient conditions (characterization
theorems) are proved for these problems. Algorithms of polynomial computational
complexity are proposed for solving various problems of this from and
convergence of these algorithms is proved. Some computational aspects of the
implementation of these algorithms are considered and results of numerical
experiments are presented.

Papers [6,7,8,17] are devoted to the solution of convex separable optimization
problems with convex separable objective function of the forms “linear-fractional”,
“logarithmic” and “exponential”. Using the methodology, presented in [papers 1,2
and 6], characterization theorems are proved and algorithms of polynomial
computational complexity are proposed for solving the considered problems. A
vector-matrix presentation of the problems is given and using the Karush-Kuhn-
Tucker differential conditions, a criterion for optimal solution is proved.

Paper [11] is dedicated to economic resource allocation and production
planning problems, which are described by convex separable optimization
problems. Economic situation and ecological situation are described, which are
characterized by the corresponding optimization problems. A necessary and
sufficient condition 1s formulated, which characterizes the optimal solution of the
considered problems.

In paper [13], the stability (correctness, well-posedness) of the optimization
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problems, considered in papers [1,6], is discussed. The problem about the
stability of the set of saddle points of the Lagrangian function of the
optimization problems is studied, and primal-dual analysis of the problems is
presented [papers 1, 6].

In conference reports (7, 8, 10, 15) the topics connected with minimization
processes with “convex separable problems” are considered. Characterization
theorems are proved for optimality of the solutions of the considered problems
subject to constraints of the form “less than or equal to” and *“greater than or
equal to”. The convergence of the proposed algorithms is proved. Some
important types of convex objective functions are presented, as well as results
of computational experiments.

3.2.2. Linear and nonlinear systems of algebraic equations
This area includes papers [ 14, 21, 22, 24, 25, 26]. In [14], the problem of
numerical approximation of functions of many variables, given by tabulated data,
as well as the problem of approximate solution of overdetermined systems of
linear algebraic equations with respect to different “norms” are considered. In
[paper 22], propositions of the form “theorems of the alternative” are formulated
and proved for systems of linear equations and linear inequalities. Papers [24,25]
are devoted to the numerical solution of some nonlinear systems, defined by
algebraic or convex functions. The subgradient and gradient iterative methods for
solving the considered problems are presented. In paper [26], some properties of
linear functionals are analyzed, which are applied in the functional analysis and
numerical methods, etc. In paper [21], characterization theorems are proved for
the generalized convex nonlinear transportation problem.
In the conference report [22], the approximation of functions of several variables,
given by tabulated data, is considered. The solution of this problem by minimizing
linear Chebyshev approximations is proposed.

3.2.3. Quadratic optimization problems

- In papers [16, 27, 29], the existence of solution of quadratic optimization
problems over a particular feasible set is proved. An optimal solution of the
general quadratic optimization problem subject to linear “equality” constraints and
bounds on the variables is proposed.

- In conference paper [24], the problem of minimizing a quadratic form, defined
by a scalar product, over the unit sphere in the n-dimensional real space is
considered. A nonstandard approach for solving this problem is proposed, using
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the Cauchy-Bunyakovski-Schwarz inequality and the properties of the induced
matrix norms.

3.2.4. The “knapsack problem”
Papers [12, 15, 28] are devoted to the topic of valid and dominated inequalities
for the so-called knapsack polytope. Primal-dual analysis is proposed and some
important objective functions for the multidimensional knapsack problem are
presented, which arise in practice. Some versions of the continuous knapsack
problem are considered and some theorems for their optimal solutions are
proved.
In conference paper [25], some basic concepts are presented and some results
are proved, connected with valid inequalities and integrality of the “knapsack

polytope™.

3.2.5. “Game theory”
In papers [30, 31], the relation between linear optimization and matrix games is
considered, especially the relation between dual linear optimization problems
and a matrix game, as well as the transformation of a linear optimization
problem into a matrix game.

3.3 Participation in scientific developments and projects.
Besides scientific research, Assoc. Prof. Stefanov actively participates in
particular scientific developments, and a list of these developments is submitted.
This list includes participation in 3 international projects (contracts TEMPUS S-
JEP-11087-96, F.IND.CONSULTING/ B2.32.01, DBABO/ B1.33.08). Moreover,
Assoc. Prof. Stefanov leads three projects under national contracts and participates
as expert in four other projects.

4. Educational activity

In submitted documents, a list of lectures and seminars is included, as well
as a certificate, signed by the Dean of the Faculty of Mathematics and
Natural Sciences, about the lectures and seminars, that will be taught by the
successful candidate in this competition.
Assoc. Prof. Stefanov during the last years has conducted the following
lecture courses:
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- Numerical methods 1 (45 hours —full-time study, fields of study:
Informatics, Information systems and technologies, Mathematics, Pedagogy
of teaching mathematics and informatics).
- Numerical methods 2 (30 hours — field of study: Mathematics).
- Mathematical optimization (45 hours full-time study and 15 hours part-
time study).
- Numerical optimization (30 hours — elective course).
- Numerical methods in engineering (30 hours full-time study, field of
study: Computer systems and technologies).
- Computer methods for mathematical calculations (30 hours full-time
study, field of study: Computer systems and technologies).
- Quantitative methods of management (30 hours full-time study, field of
study: Public administration) .
-Numerical methods and programming (45 hours, field of study: Physics
and Pedagogy of teaching Physics and Mathematics) .
- Methods for processing experimental data (30 hours, field of study:
Metrology in Chemistry, Master of Science).
- MATLAB II (30 hours, field of study: Information systems and
technologies, Master of Science).
The educational activity also includes the publication of textbooks and lecture
notes:

-“Quantitative methods of management” (UDK 519.8 COBISS.BG-ID
1274096868). The textbook is in Bulgarian and it is for students of
Informatics, Information systems and technologies, Mathematics, and
Pedagogy of teaching mathematics and informatics).

- Lecture notes “Mathematical Analysis IV”’: University of Limerick,
Ireland.

- Lecture notes in electronic form:

a/ Mathematical optimization (fields of study: Informatics, Information
systems and technologies, Mathematics, and Pedagogy of teaching
Mathematics and Informatics - 188 pages).

b/ Numerical methods (fields of study: Informatics, Information systems
and technologies, Mathematics, and Pedagogy of teaching mathematics and
informatics - 328 pages).
¢/ Numerical optimization (196 pages).

d/ Operations research (124 pages).

e/ Methods for processing experimental data (64 pages).
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Assoc. Prof. Stefanov has been supervisor of a large number of graduate
students — 23 in total. The topics of the diploma theses are in the fields of
,,Optimization”, “Numerical methods” and “Informatics”. In addition, he
leads the scientific and educational activities of 4 PhD students at South-
West University “Neofit Rilski” in the fields of Informatics (2 PhD
students) and Mathematics (2 PhD students), of which 1 successfully
defended the dissertation till now.

5. Basic scientific and scientific-applied contributions

The candidate’s contributions can be summarized as follows:

5.1 Scientific contributions:

- Necessary and sufficient conditions (characterization theorem) are proved
for convex separable optimization problems (papers 1, 3, 5,6, 7, 8,9, 10, 11,
15,16, 17,18, 19, 21, Monograph, conference reports 7, 8, 10, 15, 24, 26).

- Polynomial algorithms for feasible sets of a particular form are proposed,
using projection methods [papers 5,28].

- The stability (well-posedness) of some optimization problems is studied
(monograph, paper 13).

- Some topics are studied, connected with valid and dominating inequalities,
cutting hyperplanes for some sets, which are applied for the solution of discrete
optimization problems (paper 12, monograph, conference report 25).

- Some theorems of the alternative are formulated and proved as well as some
properties of linear functionals, which are used in optimization (monograph,
papers 22, 26).

- Methods for solving variational inequalities are proposed (conference papers
9,14).

These contributions belong to the group Proof with new means the essential
aspects of already existing scientific fields.

5.2 Scientific-applied contributions:
- Methods for approximating functions of many variables by using
appropriate nondifferentiable minimization problems are proposed (paper
14, monograph, conference papers 3,22).
- Numerical methods for solving some systems of nonlinear equations are
developed (papers 24, 25, monograph).
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- Some topics of the theory of Matrix games and Multi-objective
optimization are considered and studied (papers 30,31,32).

These contributions belong to the group New methods, approaches and
algorithms.

5.3 Applied contributions
- The inverse interpolation is considered and applied for interpolating
monotone and non-monotone functions, for solving nonlinear equations, etc. A
specific application, connected with the analysis of census data, is also
considered [paper 20].

These contributions belong to the group Obtain confirmatory facts.

6. Significance of contributions to science and practice
The candidate has made significant contribution to science and practice, as it is
evident from the analysis shown above. All quantitative requirements and indicators
of the criteria for the academic position of “Professor” are met.
Assoc. Prof. Stefanov is well-known among scientists both in our country and
abroad. This is evident by the numerous publications and participation in a large
number of scientific conferences and projects.
Citations of his publications should also be noted. The submitted list of citations
includes 139 citations of his publications, and all citations are by foreign authors. A
total of 53 publications are cited, and the candidate is a sole author of all these
publications. The most cited paper (18 citations) is “Convex separable minimization
subject to bounded variables”, Computational Optimization and Applications, vol.
18, 2001.
It is also worth to note the active educational and administrative activities of Assoc.
Prof. Stefanov. He has been Head of the Department of Informatics for 14 years and
he has been Dean of the Faculty of Mathematics and Natural Sciences for 8 years.
He participated in accreditation procedures (6) and Scientific Juries at South-West
University “Neofit Rilski” and other universities (7). He 1s a member of many
(more than 10) Bulgarian and International scientific organizations. In addition,
Assoc. Prof. Stefanov actively participates in various Program Committees (12) and
Organizing Committees (6) of scientific conferences in Bulgaria and abroad.
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7. Critical notes
In principle, I have no critical remarks about the materials of the candidate. I have
some formal remarks regarding the submitted documents. There are no documents
about the results of the research of the scientific international projects and the
national contracts. There are no Internet addresses of the electronic lecture notes.
I have a recommendation about the future scientific research of Assoc. Prof.
Stefanov: i1t would be good to increase research in the area of Optimization,
connected with its application in practice.

8. Personal impressions
I have known Assoc. Prof. Stefanov for more than 10 years and my
impression is that he is an erudite, hardworking and ambitious expert and
lecturer. I think that he has an extremely high sense of responsibility and
punctuality and he can be characterized by a very careful attitude towards his
colleagues.

9. Conclusion
Based on the above, the following conclusion can be drawn. Assoc. Prof.
Stefanov is an established scientist with remarkable results of his scientific
research and educational and administrative activities in the area of the
theory and practice of Mathematics and Informatics. He is a good lecturer,
who has authority among students, PhD students and his colleagues at the
South-West University “Neofit Rilski”.
I think that the candidate’s works meet the requirements for the academic
position of “Professor”. I strongly recommend the esteemed Scientific Jury
to vote positively for Assoc. Prof. Stefan Minev Stefanov to take the
academic position of “Professor” in Professional field 4.5. “Mathematics”,
scientific area “Mathematical Optimization”.

19.05.2025. Reviewer:..........

/Prof. N. Sinyagina, PhD/



