PE3IOME HA TPYJIOBETE
Ha gou. 1-p Credpan Credanon

3a yYacTHe B KOHKYPC 32 3aeMaHe Ha aKaJeMUYHaTa LIbxKHOCT ,,IIpodecop*
B nnpodecnoHaHO HanpaBJeHnue 4.5. Marematuka (MaremaTu4ecko
ontumupane), B, op. 7/ 24.01.2025 r.

[IpencraBenuTe MyOIMKAIMK Ca B CJIEAHUTE OCHOBHU HAIPABIICHUS:

e II3mpkHana cemapalesiHa ONTUMH3ALUS — TEOPETUYHU PE3YNTAaTH M aJTOPUTMHU;
BKJIFOUMTETHO 3amada 3a panunara (Knapsack Problem), nenuneitna TpancmoptHa
3a/1aya, 3a/1aya 3a yrnpaBJIeHUE Ha PECYpCU U CpOJHU 3aaauu (cratuu 1, 3, 5,6, 7, 8,
9,10, 11, 15,17, 19, 21, 28, 29, 33; monorpadus);

e KBamparnuHu onTUMH3AIMOHHY 3a1aun (cTatuu 3, 16, 18, 27; moHorpadus);

e AJropuTMH 3a NPOEKTUPAHE BBPXY IOMYCTUMU MHOXECTBA OT OIPEIEICH BUJ
(cratum 4, 23; moHorpadus);

e (CroxacTuyHa onTUMHU3aLUs U HeaudepeHHMpyemMa ontumuszaims (ctatuu 14, 23;
MOHOTpadus);

e KopekrHocT (ycToituuBocT, well-posedness) Ha onTHMH3AIMOHHM 3aa4dl (CTATHS
13; monorpadus);

e Bamuauu W  JOMMHHpAIld HEPABEHCTBA, OTCHYAIlM  XWUIIEPPaBHUHH U
LIEJIOUNCIIEHOCT Ha HAKOW MHOTOCTEHHU MHOXecTBa (ctatus 12; MoHorpadus);

o [lpunoxxenus Ha oOpaTtHaTa unTepnonanus (crarus 20);

e Teopemu Ha anTepHaTHBaTa (cTatus 22; MoHOrpadus);

e UYucneHo peniaBaHe HAa HAKOU THIIOBE CUCTEMU HEJIIMHEWHHU ypaBHEHUs (cratuu 24,
25; moHorpadus);

e Hsxou cBoiicTBa Ha nTUHEWHUTE QyHKIIMOHAIHN (cTaTus 26);

e Matpuynu urpu (ctatuu 30, 31);

e MHuorokputepuanta ontumuzanus (crarus 32).

MOHOI'PA®USA (u3uckBane no ui. 29, an. 1, 1. 3 or 3PACPBD, uin. 60, an. 1, 1. 3 ot
[TI3PACPD, un. 87, an. 1, 1. 3 or Bbrpemnute npaBuiia 3a pa3BUTHE HA aKaJIEeMHYHUS
cberas B FO3Y ,,Heodut Puncku®):

e Stefan M. Stefanov — “Separable Optimization: Theory and Methods”, Springer
International Publishing, New York, 2021, xviii + 356 pp., ISBN 978-3-030-78400-3
(hardcover), ISBN 978-3-030-78403-4 (softcover), ISBN 978-3-030-78401-0 (eBook)
(MathSciNet 4388301; ZbIMATH 1481.90009).

Monorpadusara € TMOCBETeHa Ha TEOpHsTa, METOAWTE W NPWIOKECHHUATA Ha
cenapabeslHaTa ONMTHUMH3AIUS U TIO-CIIEIUAIIHO Ha €IMH OT HeWHUTE Hal-BaKHH CITydau —
W3MbKHAJIaTa cenapabenHa onTuMu3anusa. PasrienaHu ca OCHOBHHTE CBOWMCTBA Ha
cenapa0elHUTe  ONTHMH3AIMOHHM  3aJa4d, METOJWTE Ha  ampoOKCUMHUpAHE Ha
ONTUMM3AIIMOHHN 3a/ladll  ChC cemapalbenHu 3agadyd, METONbT Ha JUHAMHYHOTO



ontumupane u Ap. PopMylnupaHd M JIOKa3aHU ca HEOOXOAWMHU M JOCTAaThYHH YCIOBUS
(xapakTepu3aIiOHHNA TEOPEMH) 3a M3IIbKHAIN cenapa0elHd ONTUMHU3AIMOHHHN 33719 TPy
U3IIbKHAIM WM JIMHEWHU OTPaHMYEHMs] OT THUIl PaBEHCTBO, HEPABEHCTBO OT BHJA ,,IIO-
MaJKO WJIM PaBHO W ,,JIO-TOJSIMO WJIM PABHO™, W ABYCTPAHHU OrPAHUYEHHUS BBPXY
npomennuBuTe. Ha ocHOBara Ha XapaKTEpU3allMOHHUTE TEOPEMU ca MPeIIoKEeHU
AITOPUTMHU C MOJMHOMHUAIHA M3YUCIUTENIHA CJIOKHOCT 3a pEIIaBaHe Ha Pa3TJeKIAHUTE
3amaun. JlokazaHa € CXOJMMOCTTa Ha IMPEJICTAaBEHUTE AaJrOPUTMU KbM pEIIeHUs Ha
ONMCaHWTE 3aJa4yd. Pas3riaenaH € M BBOPOCHT 3a YCTOWYMBOCT (KOPEKTHOCT) Ha
pasriexJaHuTe ONTUMHU3ALMOHHU 3a/aud B CMHCBHI Ha Anamap, TuxoHos, Knapk u np.
[IpencraBeHn ca U3YUCIUTENHU pE3YITaTH, KOUTO TOKa3BaT e(QEeKTUBHOCTTA Ha
npeyiokeHuTe Meronu. Pasrmemanm ca Temu 0T obnactra Ha cemapabenHara
onTUMM3aIMs: HeaudepeHUpyemMa ONTUMHU3ANUSA OTHOCHO [ /- w [ co-HOpmHTE
(ampokcuMupane Ha TAaONIWYHO 334aZ€HU (YHKUHUHU OTHOCHO TE€3M HOPMH, MPUOIHMKEHO
pelaBaHe Ha IPEOINpeesieHd CUCTEMU JIMHEHHU anreOpuyHu ypaBHEHHUS, NMPHUOIMIKEHO
peliaBaHe Ha HEIMHEWHU CHCTEMH alreOpu4yHM YpaBHEHHS M HEJIMHEHHH CUCTEMH,
nepuHUpaHd ¢ W3MbKHANM (YHKIMM); MpUIaraHe Ha CTOXAaCTHUYHU KBa3UTPAJUEHTHU
METO/IM 3a peIIaBaHe Ha CTOXACTUYHU cerapabeHy ONTUMHU3AIMOHHH 33/1a4K; TeHepUpaHe
Ha BaJHUJIHU, EKBUBAJCHTHU M JOMHUHHMpAIIM HEPABEHCTBA 3a HIKOM MHOTOCTEHHU
MHOYKECTBA M CBOMCTBOTO IEJIOUMCIIEHOCT HAa HAKOM MHOTOCTEHHM MHOXXECTBA, KOMTO ca
JONYCTUMH MHOKECTBA Ha cemapaOeiqHM ONTUMHU3ALMOHHU 3ajaud. Pasrnemanu ca u
BBIIPOCUTE 32 XapaKTepu3alus Ha ONTHUMAIHOTO pELIEHHE Ha 3ajayara 3a paHulara
MOCPEICTBOM ~ ONTHUMAIHOTO  pEIIeHHEe Ha ChOTBETHATa pellakCupaHa  3ajaua,
XapakTepusalus Ha ONTHMAJIHOTO peIIeHWe Ha MHOTOMEpHaTa 3ajaya 3a paHulara c
rpaHUIM BBPXY I[POMEHJIMBHUTE, W XapaKTepH3alus Ha ONTUMAJIHOTO peEIICHHE Ha
obo0meHaTa U3M'bKHAJIA HEJIUHEWHa TpaHcnopTHa 3anada. B Ilpuioxenusita ca
pasrieaHu TeMU U pe3yaTaTH, CBbP3aHU C OCHOBHOTO M3JI0KEHHE Ha MOHOTpadusTa.

CTATUH

Crarusita
e Stefan M. Stefanov. Convex separable minimization problem with a linear
constraint and bounds on the variables. Applications of Mathematics in
Engineering and Economics, vol. 27 (2002) pp. 392-402 (ISBN 978-9545-80115-0,
indexed in Mathematical Reviews/MathSciNet, ZentralblattMATH)
(Ne 1 B Crimcbka ¢ myOJIMKAIMK) pas3riiedkaa M3IMbKHAIN Cenapa0elHd ONTHMH3AI[MOHHU
3a/la4¥ MPHU JIMHEWHU OTPAHUYEHUs OT THIl PABEHCTBO WJIM JUHEHHU OrpaHUYCHHS OT THII
HEPaBEHCTBO (TMO-TOJSIMO WJIM PaBHO), W JBYCTPAaHHU TPAHHUIHM BBHPXY MPOMEHIMBUTE.
JlokazaHu ca HEOOXOAMMH ¥ JOCTAaThbYHMU YCJIOBHS WJIM JOCTAaThUHU  YCIIOBHUSA
(XapakTepu3aliOHHA TEOPEMH), KOWTO XapaKTepU3HMpaT PEIICHUsATAa Ha Pa3TICKIAHUTE
3amayn. Ha TsixHa OCHOBa ca MpeAIOKEeHN MTOJIMHOMHUAIIHA aJITOPUTMU 3a PEIIaBaHe Ha TE3H
3amauyn. [lpwiokeHnm ca pe3ylaTatd OT YHCIEHHW EKCINEPUMEHTH, KOMTO TIOKa3Bar
e(eKTUBHOCTTA Ha MPETIOKEHUTE AITOPUTMHU.



Crarusara Stefan M. Stefanov. Method for solving a convex integer programming
problem. International Journal of Mathematics and Mathematical Sciences, vol. 2003,
No. 44 (2003) pp. 2829-2834 (ISSN 0161-1712, indexed in Scopus, Mathematical
Reviews/MathSciNet, ZentralblattMATH) (Ne 2 B Criucbka ¢ myOiMKaiim) € mocBeTeHa
Ha e/IMH KJac OT M3I'bKHAJIN LEJIOYMCICHN ONTUMHU3ALMOHHU 3a/1aui, KOUTO MOraT Jia ce
pasriiexaaT KaTo HeJIMHEeeH BapuaHT Ha 3ajiadara 3a Ha3HaueHusTa (Assignment Problem).
Pasrnexnanara 3aga4a e npeopMyaupaHa B €eKBUBAJICHTHA Ha Hesl 3ajjaya U € MPeUIoKeH
AITOPUTHM 32 HEHHOTO pellaBaHe, KOWTO Ce OCHOBaBa Ha pEIIaBaHETO Ha 3ajada 3a
HA3HAYEHUATA MOCPEACTBOM U3BECTHU AITOPUTMHU.

Crarusara Stefan M. Stefanov. Convex quadratic minimization subject to a linear
constraint and box constraints. Applied Mathematics Research Express AMRX, Oxford
University Press, vol. 2004, No. 1 (2004) pp. 17-42 (ISSN 1687-1200, indexed in
Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (Ne 3 B Cnucska ¢
MyOIMKauu) pasriexkia M3TbKHAIM KBaIPATUYHN ONTUMHU3AIMOHHY 3aa9d MPU JTMHEHHH
OTPaHMYEHUS: OT THI HEPABEHCTBO (TIO-MAJKO WJIA PAaBHO) / OT TUI PaBEHCTBO / OT THII
HEPABEHCTBO (MO-TOJIIMO WJIM PaBHO), M JIBYCTPAaHHH OTPAaHUYCHHS BHPXY MPOMEHIIUBUTE
(box constraints). JlokazaHu ca XxapakTepHu3allMOHHA T€OpeMH (HEOOXOIMMH U TOCTAaThYHU
YCIIOBUSL WJIM JIOCTAaThYHU YCIIOBHUSA), TPEAJIOKECHH Ca MOJMHOMHAIHHA aITOPUTMH 32
pelraBaHe Ha MOCOYCHUTE TPH THIIA 33/1a49H U € JJOKa3aHa CXOAMMOCTTA Ha T€3H aJITOPUTMH.
Pasrnemann ca Hsikom OOOOIICHHWSI — B TEOPETUYCH M HM3YUCIUTEICKHM aCHeKT — Ha
pasTIIeKIAHUTE 3ala4d U € TPEUIoKeHa MOAN(UKALNUS HAa AITOPUTMHUTE C OTYMTAHE HA
Te3U 00001IEHHS.

Crarusta Stefan M. Stefanov. Polynomial algorithms for projecting a point onto a
region defined by a linear constraint and box constraints in R®. Journal of Applied
Mathematics, vol. 2004, No. 5 (2004) pp. 409-431 (ISSN 1110-757X, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH) (Ne 4 B Choucska c
myOnMKanuu) € TMOCBEeTEeHA CIeNHMaTHO Ha KBaJpaTHYHATa 3aJada 3a MPOCKTHpaHE Ha
TEKYIIOTO TNPUOIMIKEHHE, KOETO C€ TOoJydaBa Ha BCSAKA HWTEpalus MpU IpHIIaraHe Ha
UTEPAIMOHEH METO/, BbPXY IOMYCTUMHU 00JIACTH (JOMMYCTUMH MHOXECTBA) OT TpH Tuma. C
u3noi3BaHe Ha audepennmanaute ycrnoBus Ha Kapym-Kyn-Taksp ca moka3zanu
XapaKTepU3alMOHHU TEOPEMH, KOWTO ONMHUCBAT PEIICHUATAa Ha PAa3TJIekKIaHWUTE 3a7auu;
MPEeIIOKEHU Ca AITOPUTMH C TOJIMHOMHUATHA M3YHMCIUTEIHA CIOKHOCT 3a pelIlaBaHe Ha
Te3W 3aJa4u; JOKa3aHa € CXOJAMMOCTTa Ha aJlTOPUTMUTE, U Ca MPEICTABEHU PE3YJTaTH OT
W3YMCIUTEITHN €KCIIEPUMEHTH.

Crarusra Stefan M. Stefanov. Convex separable minimization problems with a linear
constraint and bounded variables. International Journal of Mathematics and
Mathematical Sciences, vol. 2005, No. 9 (2005) pp. 1339-1363 (ISSN 0161-1712,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (Ne 5 B
Crucwka ¢ myOiauKaum) € NpoabbKeHNEe Ha u3cienBanuaTa B cratuu 1 u 2 ot CruchKa ¢
nyonukanuu. Pasrnemanu ca M3MbKHANM cenapaOelHU ONTHMHU3ALMOHHU 3aJadd IpU

3



JIMHEIHU OTPaHUYEHUS OT TUI PABEHCTBO U OT THUII HEPABEHCTBO (IIO-IOJISIMO WM PABHO) U
IBYCTpAaHHU TpaHUIM BBPXY MNPOMEHJIMBHUTE. Jl0OKa3aHM ca CHOTBETHO HEOOXOAUMO U
JOCTAaThYHO YCJIOBHE W JIOCTAaTBhYHO YCIIOBHE, XapaKTEPHU3UPALIX ONTHUMAIHHUTE PEIICHUS
Ha Te3U JABa THUIA 3a1a4u. [IpeanokeHn ca NOJIMHOMHUAIHN aITOPUTMU 32 PEIIABAHETO UM U
€ J0Ka3aHa € CXOAMMOCTTa Ha ajropurMmure. Pasrienan e u mo-o0muAT ciaydyail Ha
3aja4ata MpU CHCTEMA OT JIMHEHHU OrPAaHMYEHUs OT THUII PAaBEHCTBO MU JIBYCTPAHHHU
IPaHULM BBPXY MPOMEHJMBHUTE, 3a KOWTO € NaJeHa XapaKTepu3alus Ha ONTHUMAaIHHUTE
pElIeHNs BbB BEKTOPHO-MaTpHueH BHUJ. PasrienaHu ca HAKOW WM3YMCIUTENIHU acClEKTH Ha
IIPWIOKEHUETO HA aJITOPUTMUTE U Ca MPEACTABEHH PE3YNITaTU OT YUCIIEHU EKCIIEPUMEHTH.

Craruure

e Stefan M. Stefanov. Minimization of a convex linear-fractional separable function
subject to a convex inequality constraint or linear equality constraint and bounds
on the variables. Applied Mathematics Research Express AMRX, vol. 2006, No. 4
(2006) Article ID 36581, pp. 1-24 (ISSN 1687-1200, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH),

e Stefan M. Stefanov. An efficient method for minimizing a convex separable
logarithmic function subject to a convex inequality constraint or linear equality
constraint. Journal of Applied Mathematics and Decision Sciences (now Advances in
Decision Sciences), vol. 2006, No. 1 (2006) Article ID 89307, pp. 1-19 (ISSN 1687-
9147, indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH)
u

e Stefan M. Stefanov. Minimizing a convex separable exponential function subject to
linear equality constraint and bounded variables. Journal of Interdisciplinary
Mathematics, vol. 9, No. 1 (2006) pp. 207-226 (ISSN 0972-0502, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH)

(cvorBeTHO Ne 6, Ne 7 m Ne 8 B Cnimicbka ¢ myOJIMKallMy) ca IOCBETEHH Ha pelIaBaHeToO Ha
M3IIbKHANIK cernapalelHd ONTHUMH3AllMOHHHM 33Jaydl ¢ M3IbKHAJa cenapabenHa IeseBa
¢byHkuus oT ompeneneH BUA  (ChOTBETHO JpOOHO-TMHEHHA, JOrapuTMH4YHA U
CKCIOHEHIIMalHa) MPH HM3NbKHAIM W/WIM JMHEWHU OTPAHWYEHUS OT THUI HEPaBEHCTBO
W/WIA PaBEHCTBO M JABYCTPAaHHHM OrpaHUuYEHHUs BBPXY NpomeHynuBute. C H3MON3BaHE Ha
paspaborenara B cratuu Ne 1, No 2 u No 6 mo-rope MeTOAMKa, 32 Pa3rIeKIAHUTE KIACOBE
3aJaud  ca JOKa3aHW XapaKTepU3alMOHHU TEOpPEeMHM, NPEAJIOKEHH Cca alrOpUTMH C
MOJIMHOMUAJIHA CII0KHOCT 32 PELIaBaHeTO UM, JI0Ka3aHa € CXOAUMOCTTa Ha AITOPUTMUTE U
ca MPeJICTABeHU PE3yITaTH OT U3UUCIUTETHH EKCIIEPUMEHTH.

Craruure

e Stefan M. Stefanov. Minimization of a strictly convex separable function subject to
a convex inequality constraint or linear equality constraint and bounds on the
variables. Scientific Research, vol. V (2007) pp. 1-10 (ISSN 1312-7535, indexed in
ZentralblattMATH) u



e Stefan M. Stefanov. Minimization of a strictly convex separable function subject to
convex separable inequality constraint and bounds on the variables. Journal of
Interdisciplinary Mathematics, vol. 12, No. 5 (2009) pp. 647-673 (ISSN 0972-0502,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) u

(crotBeTHO Ne 9 u Ne 10 B Cnuchbka ¢ myONMKalWu) pasriexaaT CTPOro HM3MbKHAIN
cernapa0eNHy ONTUMHU3ALMOHHU 337a4dl MPU OTPAaHUUYCHHS] OT pa3iIMyeH BHUJ: U3MBKHAIU
cenapabellHd OTpaHWYEHUS OT THUI HEPaBEHCTBO (TO-MAJKO WJIM pPaBHO) / JMHEHHU
OrpaHUYEHUS OT THUI PABEHCTBO, W JBYCTPAaHHU TPAHUIU BBPXY IPOMEHIIUBUTE.
DopMynUpaHU U JOKa3aHU Ca XApAaKTEPU3aLMOHHU TEOPEMHU 3a ONTUMAIHUTE PELICHUS Ha
pasmIeKIAHUTE 3aJauM, IPEIJIOKEHUM Ca CXOMAUIM IOJMHOMHUAIHM aJITOPUTMU 32
pEILIaBAaHETO UM U Ca IIPEICTABEHU PE3YATATH OT YUCIEHU €KCIIEPUMEHTH.

Crarusta Stefan M. Stefanov. Solution of some convex separable resource allocation
and production planning problems with bounds on the variables. Journal of
Interdisciplinary Mathematics, vol. 13, No. 5 (2010) pp. 541-569 (ISSN 0972-0502,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (Ne 11 B
Crucbka ¢ myONMUKaIMK) € MMOCBeTeHAa Ha MKOHOMHYECKM 3a/laud 3a paslpe/ieieHue Ha
pecypcu M 3a yOpaBlieHHE Ha 3amacd, KOMTO C€ ONMCBAT IOCPEACTBOM H3IIBKHAIN
cernapa0elHy ONTUMHU3ALMOHHU 3a/1a4M MPH JIMHEHHU OrpaHUyeHHs (HEpaBEHCTBA OT THUII
,,[I0-TOJIIMO WJIM PAaBHO® WMJIM PABEHCTBA) U JBYCTPAHHU TPAHULU BBPXY MPOMEHIIUBUTE.
Omnucana e MKOHOMUYECKaTa M €KOJOTHMYHATa CUTYalMsl, MPU KOSTO BB3HUKBAT TaKUBa
npobimemu. 3a BcAKa OT pasMiiekIaHUTE 3aJauyd € (QOpMYIUpPaHO HEOOXOIUMO U
JIOCTaThYHO YCJIOBHE, KOETO XapaKTepu3hpa CHOTBETHOTO ONTHMAJIHO pEIlIeHHE.
[IpemnoxkeHn ca MONMHOMHMAIHHM alrOPUTMHU 3a pellaBaHe Ha 3aJadyuTe, J0Ka3aHa €
CXOJIMMOCTTA UM U Ca MPEICTABEHU U3YHCIUTEIHN PE3YATATH.

Crarusta Stefan M. Stefanov. Valid inequalities, cutting planes and integrality of the
knapsack polytope. Journal of Interdisciplinary Mathematics, vol. 14, No. 4 (2011) pp.
389-406 (ISSN 0972-0502, indexed in Scopus, Mathematical Reviews/MathSciNet,
ZentralblattMATH) (Ne 12 B Crimicbka ¢ myOnuKamum) pasriexaa TeMaTa 3a BaJuJaHd U
JOMUHHUpAIA HEpPaBEHCTBA 3a T. HAp. MHOTOCTEH Ha 3amadara 3a paHunara (knapsack
polytope) — HauMHM Ha TeHEepHpaHEe HAa BAJIMIHA W JOMHUHHpAIIM HEPaBEHCTBA,
BKJIFOUHUTEITHO METOJIa Ha MOJAYJHATa apUTMETHKA, KAaKTO U BBIIPOCA 3a IEITOYMCICHOCT Ha
TO3W MHOTOCTEH, BKJIIOYMTEIIHO B TEPMHUHOJIOTHSTA Ha HAIBIHO YHUMOIYJSPHHUTE
MaTpunu. JlokazaHu ca TBBPACHHS, CBBP3aHU C BATUIAHHU M JOMUHUPAIIM HEPABEHCTBA, U
He0OXOUMU M TOCTAaTHhYHM YCIIOBHS 3a mestourcieHocT Ha knapsack polytope.

Crarusita Stefan M. Stefanov. Well-posedness and primal-dual analysis of some
convex separable optimization problems. Advances in Operations Research, vol. 2013
(2013) Article ID 279030, 10 pp., DOI:10.1155/2013/279030 (ISSN 1687-9147, indexed
in Web of Science, Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH)
(Ne 13 B Crincpka ¢ myOIMKanyy) € TOCBETeHa Ha TeMaTa 3a KOPEKTHOCT (YCTOWYMBOCT) Ha
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ONTUMU3AIMOHHM 33Jla4d B Pa3JIMu€H CMHUCHJ. M3cienBaHa € KOPEKTHOCTTA Ha 3a/lauuTe,
n3y4daBaHu B cratud Ne 1 u Ne 6 or Crnmchka ¢ myOnukanuu Ha aBTopa. Pasrieman e
BBIIPOCHT 32 YCTOMYMBOCT HA MHOXKECTBOTO OT CEIUIOBH TOUYKM Ha QyHKImsTa Ha Jlarpamk
3a ONTMMU3ALMOHHU 33Ja4l U € MPEJICTABEH MPSKO-IBOMHCTBEH aHAJIM3 Ha 3aJa4uuTe OT
cratuu Ne 1 u Ne 6, mocouenu no-rope.

Crarusta Stefan M. Stefanov. On the application of iterative methods of
nondifferentiable optimization to some problems of approximation theory.
Mathematical Problems in Engineering, vol. 2014 (2014), Article ID 165701, pp. 1-10
(ISSN  1024-123X, indexed in Web of Science, Scopus, Mathematical
Reviews/MathSciNet, ZentralblattMATH) (Ne 14 B Cnuceka ¢ myOiaukanuu) u3ydaBa
BBIIPOCA 3a YHCICHO NpHOIMKaBaHe Ha TAaONMMYHO 3amafeHd (QYHKIUM HAa MHOTO
MPOMEHJIMBY, KaKTO W CHhOTBETHATa 3ajada 3a MNpUOIKEHO ,pelaBaHe” Ha
MpeoIpeie]ICHN CUCTEMH JIMHEHHU aNreOpUYHN ypaBHEHUSI OTHOCHO Pa3JINYHU PA3CTOSHHUS
(mopmm). Ilo-crienmanHo, pasrieganu ca TPHOIMKEHHUSITa OTHOCHO [ /- m [ co-HOpMHTE,
KOUTO BOJAT 10 ,HenudepeHnupyeMu' 3aaun 3a O0e3ycloBHA ONTHMHU3ALUA, U CaMmo 3a
CpaBHEHHE — KJIACHUYECKUTEe MPUOIMKEHUs OTHOCHO [ 2-HopMaTa (CpelHOKBaJApaTHUYHU
npuOIHKeHHsI, TPUOIMKEHNUS N0 METOJa Ha Hal-MaJKUTe KBaApaTH), KOUTO BOAAT O
HaudepeHuupyeMu' 3a1auu 3a 6e3yciioBHa ontumuzanus. JlokazaHu ca TBbPAEHUS, KOUTO
JaBaT HAYWHU 32 TIPECMATAHE Ha CyOrpaaueHTHTe Ha HAKOM TurnoBe GpyHkuuu. [IpenacraBen
€ CyOrpaJueHTHHST METOJ| 3a pellaBaHe Ha ,HeaudepeHIUpyeMH ONTUMU3AIMOHHU
3aa4il U Ca TPECMETHATH CYOrpagueHTHTE Ha IENeBUTE (YHKIMH Ha Pa3rICKIAHHUTE
3aJaud. 3a CpaBHEHME, M3JI0KEH € U KIACUYECKUSAT IpaJUeHTEH METOJ] 3a pellaBaHe Ha
SaadepeHupyeMu onTUMHU3AIMOHHN 3a1a4du. [IpeacraBeHn ca pes3ynratute, TMOJydeHU
MIPY U3YUCITUTEITHUTE EKCIIEPUMEHTH.

Crarusra Stefan M. Stefanov. On the solution of multidimensional convex separable
continuous knapsack problem with bounded variables. FEuropean Journal of
Operational Research, vol. 247, issue 2 (2015) pp. 366-369 (ISSN 0377-2217, indexed in
Web of Science, Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (Ne
15 B Cnmcbka ¢ myOnMKamuu) € OCBeTeHa Ha T. Hap. MHOTOMEpHA 3ajja4ya 3a paHulaTa,
KOSITO € M3IbKHAJIa cenapabenHa ONTUMU3AIMOHHA 33aa4a MpyU JIMHEHHU OTpaHUYeHUs OT
TUI PaBEHCTBO U JIBYCTPaHHM OTpaHUYEHUs BbpXy mpomennuBute. Kato ob6oOmieHune Ha
noaxonaa ot cratuu Ne 1, Ne 6 u ap. ot Cniucbka ¢ myOiaMKanuy, € 10Ka3aHo He0OXOIUMO U
JOCTaThYHO YCIIOBHE, KOETO XapaKTepu3upa ONTHUMAIHOTO pEIIeHHE Ha pas3riekJaHara
3agaya. [IpencraBeH e mpsKo-IBOMHCTBEH aHANIM3 M ca JaJeHU HAKOU MPUMEPHH IIeJIEBU
GbyHKIMU 32 pa3riexaaHaTa 3a/1a4a, KOUTO Bb3HUKBAT B IPAKTUKATA.

Crarusra Stefan M. Stefanov. On the solution of quadratic programming problem
with a feasible region defined as a Minkowski sum of a compact set and finitely
generated convex closed cone. Journal of Information and Optimization Sciences, vol.
39, issue 6 (2018) pp. 1223-1230 (ISSN 0252-2667, insexed in Web of Science,
Mathematical Reviews/MathSciNet) (Ne 16 B Cnucbka ¢ myOIuKaluu) € TEOPETUYHA.
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OCHOBEH IPHUHOC B Hesl € JI0KA3aTeJICTBOTO Ha ChIIECTBYBAHE Ha PEIICHUE HA KBAJAPATHIHU
ONITUMH3AIIMOHHN 337add C JIOMyCTUMO MHOXKECTBO, KOETO ce neduHupa kKaro cyma (B
CMHCHJI Ha MUHKOBCKH) HAa KOMITAKTHO MHOKECTBO M KpaifHO MOPOJICH M3IIbKHAI 3aTBOPEH
KOHYC.

Crarusta Stefan M. Stefanov. Strictly convex separable optimization with linear
equality constraints and bounded variables. Journal of Statistics and Management
Systems, vol. 21, issue 2 (2018) pp. 261-272 (ISSN 0972-0510, indexed in Web of
Science) (Ne 17 B Cromcbka ¢ myOnMKaiuu) pas3riexkaa cernapadeiHa ONTHMHU3AIMOHHA
3aa4a ChC CTPOTO W3MBbKHAJIA IeneBa (DYHKIMS MPU JMHEHHW OTPAaHUYEHHUS OT THII
PaBEHCTBO M JBYCTPAaHHH TPAaHULM BBPXY MPOMEHIHMBUTE. J[aeH € BEeKTOPHO-MaTpUYCH
3amMc Ha 3aja4aTa ¥ C moMolnra Ha audepennuanaute ycioBus Ha Kapym-Kyn-Taksp e
J0Ka3aHO HEOOXOIMMO M JOCTAaThYHO YCIOBHE, KOETO XapaKTepU3Wpa ONTHMATHOTO
peleHre Ha pasriieXx/aaHaTa 3ajaaya.

Crarusra Stefan M. Stefanov. On the Cauchy-Schwarz inequality approach for solving
a quadratic optimization problem. Journal of Information and Optimization Sciences,
vol. 40, issue 4 (2019) pp. 973-981 (ISSN 0252-2667, indexed in Web of Science,
Mathematical Reviews/MathSciNet) (Ne 18 B Crnucbka ¢ myOnukanuu) mpeacTaBs
HECTaHJApTeH HAuMH 3a pelllaBaHe Ha eJHa CIelMajHa KBaJpaTU4YHA ONTHUMM3AlMOHHA
3a1aya, KOMTO U3I0JI3Ba HEMHUTE creln(UKH, TOCPEACTBOM MpUiiaraHe Ha HEPaBeHCTBOTO
Ha Komm-IIIBapn, komMOuMHUpaHO CBC CBOIcTBaTa Ha ChIVIACYBAHUTE (IIOPOJIECHUTE,
MHAYLUPAHUTE) MAaTPUYHU HOPMHU.

Crarusta Stefan M. Stefanov. Characterization of the optimal solution of the convex
separable continuous knapsack problem and related problems. Journal of Information
and Optimization Sciences, published online, 16 pp. (ISSN 0252-2667, indexed in Web
of Science, Mathematical Reviews/MathSciNet) (Ne 19 B Cnucbka ¢ nyOnukanuu) e
MIOCBETEHAa HAa W3MBKHAIM cemnapa0elHd ONTHUMM3ALMOHHM 33Ja4d NpU  JIMHEHHU
OTpaHWYEHUS OT THIN PABEHCTBO W JBYCTPAHHU OTPAaHUYCHHUS BBPXY IMPOMEHIIMBUTE.
@opMmynupaH € pelakcupaH BapHaHT Ha Ta3W 3a/Jaya M € JOKa3aHO HEOoOXOIUMO U
JOCTaTh4YHO YCIIOBHE, KOETO XapaKTepu3upa ONTHUMAIHOTO PElICHHE Ha W3XOJHATa 3ajaya
MOCPEICTBOM ONTUMAJIHOTO pellIeHHe Ha pellakcupaHaTa 3ajgada. Pasrienanu ca BapuaHTu
Ha M3XOJHATa 3a]aya, 3a KOUTO ca MPEeAJIOKEHH METOH 3a pelllaBaHe Ype3 PelIeHUeTo Ha
M3XO0JHATa 3aJjaua, HAMEPEHO I10 NMPEII0KEHNUS HaUHH.

Crarusita Stefan M. Stefanov. On the inverse interpolation and some of its
applications. Journal of Interdisciplinary Mathematics, vol. 22, issue 4 (2019) pp. 567-
580 (ISSN 0972-0502, indexed in Web of Science, Scopus) (Ne 20 B Cnuceka c
myOnMKanuy) uMa TJIaBHO NPUIIOKEH xapakTep. Pasrnexna ce oOpaTHaTa MHTEPIIONIALNS,
HEHHOTO TPWJIOKEHHE TMPU MOHOTOHHM M HEMOHOTOHHM (DYHKIIMM, 3a peliaBaHe Ha
HETMHEWHH ypaBHEHUs W 1p. HampaBeHo € eqHO cnenuduyHO MPUIIOKEHUE, CBBP3aHO C
aHaJIW3 Ha JaHHU OT IPpeOposiBaHe Ha HACEIICHUETO.



B cratusara Stefan M. Stefanov. Characterization of the optimal solution of the convex
generalized nonlinear transportation problem. Journal of Interdisciplinary
Mathematics, vol. 22, issue 5 (2019) pp. 745-756 (ISSN 0972-0502, indexed in Web of
Science, Scopus) (Ne 21 B Cnuceka ¢ mybnukanuu) ca (GopMylIupaHd U JIOKa3aHH
HEOOXOMUMHU W JOCTaThYHHM YCJIOBHS (XapaKTEpHU3alMOHHM TEOpeMH) 3a oO0oOIIeHara
U3IIbKHANA HEJIMHEWHa TPaHCHOpPTHA 3ajada M 3a 00oOlieHaTta M3MbKHAJIA HEJIWHEHHa
TpaHCIIOPTHA 3ajjaya NpU JBYCTPAHHU OTPaHUYEHUS BbpPXY NpoMmeHiauBute. [locouenu ca
HSIKOW CTPOTO M3ITbKHAIM 1eJIeBH (YHKIIMU Ha Te3u 3ana4du. OTBopeH mpobiem 3a Obaera
pabota e pa3paboTBaHE Ha aIrOPUTMH (C MOJMHOMHUANIHA HM3YUCIMTEIHA CIIOKHOCT) 3a
peliaBaHe Ha pas3riiekXJaHUTE 3a7ayd, KOUTO CE€ OCHOBABAT HA XapaKTEpU3ALMOHHUTE
TEOpEMH.

B crarusta Stefan M. Stefanov. Theorems of the alternative revisited. Journal of
Interdisciplinary Mathematics, vol. 22, issue 5 (2019) pp. 787-796 (ISSN 0972-0502,
indexed in Web of Science, Scopus) (Ne 22 B Crincrka ¢ mybiaukanun) ca GopMyaupanu u
JOKa3aHU HIKOJIKO TBBPJACHHUS OT THUI ,,TEOPEMH Ha alITepHATHUBATA* 32 CHCTEMH JIMHCHHH
YpaBHEHHS W/WJIA CHCTEMHU JIMHEHHU HEpaBEHCTBA. TeopeMH OT TO3M THII ca BaKHH 3a
TEOpUATA M PEIIMMOCTTA HA CHUCTEMU JIMHEHHU aNreOpuyHN YpaBHEHHsI 1 HEPABEHCTBA, HA
JUHEHHN ONTHMH3AIMOHHM 3a7add, Ha HEJIMHEHHM ONTHMMH3AIMOHHU 3aJadd TpH
OTpaHUYEHUS OT TUII JIMHCWHU alreOpUIHN YpaBHEHUS W/WIIM HEPABEHCTBA, U JIP.

Crarusita Stefan M. Stefanov. On the numerical solution of separable stochastic
inventory control problems. Journal of Information and Optimization Sciences, vol. 42,
issue 3 (2021) pp. 533-561 (ISSN 0252-2667, indexed in Web of Science, Mathematical
Reviews/MathSciNet) (Ne 23 B Cnincbka ¢ myOJIMKauM) € TOCBETeHA Ha MPUIIOKEHUE Ha
CTOXaCTHYHUTE KBAa3WTPAJMEHTHU METOJM 3a pelllaBaHE Ha JBa BapuaHTa Ha 3ajadara 3a
ylpaBlieHWe Ha 3amacu (pecypcu, HWHBEHTapHHM HanmuyHocTh). [Ipemnmokenu ca nBa
QITOPUTHMa C TOJMHOMHAIIHA HM3YHCIWTEIHA CIOKHOCT 3a pellaBaHe Ha 3aJaduTe 3a
MPOEKTHpAaHE Ha TEKYIIOTO NPUOMIKEHUE, KOUTO Ca KBAJAPAaTUYHH ONTHMHU3AIMOHHU
3a/1a4¥ U KOUTO TPsIOBA J1a CE€ pelaBaT Ha 8CAKa WTEpaIysl OT MPUIAraHeTO Ha CTOXAaCTUYCH
KBa3WTPATUEHTEH METOJ KbM pasTiIeKIaHUTE 3aJadd 3a YIpPaBICHWE HAa PECYPCH.
JlokazaHa € CXOJMMOCTTa Ha MPEIIOKEHUTE aJTOPUTMH M Ca TMPEJACTaBEHU PE3YJATaTH OT
W3YMCIUTEITHN €KCIIEPUMEHTH.

Craruure

e Stefan M. Stefanov. Numerical solution of some systems of nonlinear algebraic
equations. Journal of Interdisciplinary Mathematics, vol. 24, issue 6 (2021) pp. 1545-
1564 (ISSN 0972-0502, indexed in Web of Science, Scopus) u

e Stefan M. Stefanov. Numerical solution of systems of nonlinear equations defined

by convex functions. Journal of Interdisciplinary Mathematics, vol. 25, issue 4
(2022) pp. 951-962 (ISSN 0972-0502, indexed in Web of Science, Scopus)



(ceotBeTHO No 24 m Ne 25 B Crnmchbka ¢ MyOnIMKalyu) ca MOCBETEHH Ha YHCIEHOTO
pelaBaHe Ha HAKOM TUIIOBE CUCTEMM OT HEJIMHEHHM ypaBHEHHs (HEJIMHEHHH aareOpuuHu
yYpaBHEHUS U HENMHEHHHU YpaBHEHUs, Ne(UHUPAHU C U3MbKHAIM (PYHKIUH, BKIIOUYUTEITHO
U3IbKHANK cenapalennn QyHKiuu). Ha Bceku OT pasriexJaHUTe THIIOBE CHUCTEMH IO
MOJXOAI HAYUH Cca CHIIOCTABEHU ONTUMU3ALMOHHH 33714y, IOCPEACTBOM KOUTO Ja ObAaT
peleHn npuOIMKeHo AaneHuTe cucteMu. llpencraBenu ca cyOrpagueHTeH U rpaJlueHTeH
UTepaTUBEH METOJ 3a pellaBaHe Ha Taka Je(QUHUPAHWUTE ONTHMM3ALMOHHM 3aJaud U ca
IpecMeTHaTH CyOrpajiueHTUTEe WM TpajueHTUTEe Ha LeneBUTe (YHKIUM Ha Te3U
ONTUMHU3ALMOHHU 3a/ladyl Ha BCSIKAa WTEpalus CHOTBETHO OT CYOTpaJueHTHUS U
rpajiieHTHHS METOI.

Crarusta Stefan M. Stefanov. On some properties of linear functionals. Journal of
Interdisciplinary Mathematics, vol. 25, issue 8 (2022) pp. 2491-2502 (ISSN 0972-0502,
indexed in Web of Science, Scopus) (Ne 26 B Crnimicbka ¢ myOJMKaIii) € TOCBETeHa Ha
M3y4aBaHe HAa HAKOM CBOMCTBAa HAa JIMHEWHH (YHKIMOHAIM, KOWTO CE€ TpujaraT BbB
(YHKIIMOHATTHUSL aHAJIN3, TEOPUATA W METOAWTE 3a ONTUMH3ALMs, YUCICHUTE METOJH,
TEOpHUs Ha alIPOKCUMAIIUUTE U IPYTH.

Crarusra Stefan M. Stefanov. On the solution of quadratic programming problems,
Journal of Information and Optimization Sciences, vol. 44, issue 2 (2023) pp. 243-253
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (Ne
27 B Chnmuchka c myOJWMKamMM) € TIOCBETEHAa Ha peIIaBaHeTO Ha o0mara 3agada Ha
KBaIPaTUYHOTO ONTUMHUPAHE MPHU JUHEHHN orpaHndeHus. Gopmynupanu ca ycloBusiTa Ha
Kapym-Kyn-Takpp 3a  pasrmemanmte  GopMH  Ha  M3MBKHAIM  KBaJApaTUIHU
ONTUMH3ALMOHHY 33J]a4l U € JOKa3aHO HEO0O0XOJMMO M JOCTAaThYHO YCIOBHE 32 PEIIMMOCT
1 32 ONTUMAJIHO PELICHHE Ha Te3H 3aJauu.

B crarusra Stefan M. Stefanov. Continuous linear knapsack problems revisited,
Journal of Information and Optimization Sciences, vol. 44, issue 5 (2023) pp. 909-922
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (Ne
28 B Cnmchka C MyOJMKalMK) ca pas3rieJaHd HSIKOM BapHaHTH Ha HENMpPEeKbCHATaTa
TUHEIHA 3a/a4a 3a paHuIara (C HeOTPUIIATEITHA MPOMEHIIMBH, C IBYCTPAHHU OTPaHUYCHUS
BbpPXY MPOMEHJIMBUTE HM JAp.) U ca (OpPMYIHpaHW € JOKa3aHW TEOPEMH OTHOCHO
ONTUMAJTHUTE PEIICHHS Ha pa3riieJaHUuTe 3a1a4u.

B crarusta Stefan M. Stefanov. Numerical solution of box constrained separable
convex quadratic programming problems, Journal of Information and Optimization
Sciences, vol. 45, issue 1 (2024) pp. 57-71 (ISSN 0252-2667, indexed in Web of Science,
Mathematical Reviews/MathSciNet) (Ne 29 B Cnucbka ¢ myOIuKanuu) ce pasriiexaar
MUHUMU3AIMOHHU 33Jla4d ChC cemapaleHa M3MbKHAIA KBaJpaTW4Ha IiesieBa (QyHKIUs
MpY JTUHEHHO OTpaHUYCHUE/TMHEHHN OTPAaHWUYCHUS OT THUIl PABEHCTBO W TPAHUIM BBPXY
npoMeHauBUTe. JloKa3aHO € HeoOXOAMMO M JOCTaThYHO YCIOBHE €IHO JOIYCTHMO
penieHne ga ObAe ONTUMATHO pelIeHre Ha pasriexnanuTe 3amadn.lIpennoxken e cxoasml
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MMOJIMHOMHAJICH AJITOPHUTBM 3a pPCIIaBaHC Ha pPasrICkKIAHUTC 3aladyu IIpH JIMHCHHO
OrpaHUYCHUC-PABCHCTBO W T'PAaHUIM BBHPXY HNPOMCHIMBUTC KW Ca MPCACTABCHH HAKOU
YUCJIICHHU PE3YITATH, IIOJTYUYCHHU C IMpUJIarane Ha NpPCIJIOKCHUS aITOPUTHM.

Crarusita Stefan M. Stefanov. Linear programming problems and matrix games,
Journal of Interdisciplinary Mathematics, vol. 27, issue 1 (2024) pp. 57-65 (ISSN 0972-
0502, indexed in Web of Science, Scopus) (Ne 30 B Criricbka ¢ myOiIHMKaIum) € OCBETeHa
Ha BpB3KaTa MEXAy JUHEHHATa ONTHUMH3AIUS U MATPUUHUTE UTPH, KATO TO-CIIEIIUATHO CE
pasriexxaa Bpb3KaTa MEXAY [BOWKAa AyalHH 3aJadyd Ha JIMHEHMHOTO ONTHMHpAHE H
MaTpUYHa Wrpa, KakTO M MpeoO0pa3yBaHETO Ha JWHEHHA ONTHMH3AI[MOHHA 3ajJada B
MaTpHU4YHa UTpa.

B cratusita Stefan M. Stefanov. On the solution of two-person zero-sum matrix games,
Journal of Information and Optimization Sciences, vol. 45, issue 3 (2024) pp. 649-657
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (Neo
31 B Criuchbka ¢ myOJIMKAIMK) e pas3riekaaT MaTpUYHU WTPHU HA JBaMa WTpadd ¢ HyJeBa
cyma. [IpencrtaBeHu ca HIKOM OCHOBHHU PE3YJITATH MO Ta3W T€Ma, KAKTO U PEIIABAaHETO Ha
MaTpUYHU WTPU TIOCPEACTBOM [BOMKA JyaldHW 3aqadyd Ha JIMHEHHOTO ONTHMHUpPAHE.
BriroueHn ca W WITIOCTPATUBHM M3YUCIUTENICKA MpUMEpH. Ta3W craTus € CBbp3aHa C
npenumHara cratust (Ne 30 B Crircbka ¢ myOIuKaIum).

Crarusita Stefan M. Stefanov. Multi-objective optimization revisited, Journal of
Information and Optimization Sciences, nyoauxkyBaHa ownuaitH (ISSN 0252-2667,
journal is indexed in Web of Science, Mathematical Reviews/MathSciNet) (Ne 32 B
Crucbka ¢ nyOJMKaluMu) € II0OCBeTeHa Ha MHOTOKpHTepHaiHaTa (BEKTOpHATa)
ontumu3zanus. [IpencraBenn ca HIKOM MPUMEPH HA MHOTOKPUTEPUATHU ONTUMHU3ALUOHHU
3aJa4d, BBBEAEHO € MOHATUETO ,,onTumanHocT mo Ilapero®, ommcanu ca apOUTpaxHU
cxeMd. OTOeneHo € MACTO Ha CIELMAIHUSA Cllydaid Ha JIMHEWHM MHOTOKPUTEPHAIHU
ONTUMU3ALMOHHU 33Ja4ll U ca TMPEeACTaBEeHH METOJIM 3a pellaBaHe Ha TaKHBa 3a/ayH.
Pasrnenan e u BOPOCHT 3a onTUMaiaHOCT no [lapeTo Ha HeTMHEWHU MHOTOKPUTEPHUAIHU
ONTUMH3AIMOHHY 3a/1a4H.

Crarusta Stefan M. Stefanov. Numerical solution of some facility location problems,
Journal of Information and Optimization Sciences, nyoaukyBana onjain (ISSN 0252-
2667, journal is indexed in Web of Science, Mathematical Reviews/MathSciNet) (Ne 33
B Cnimchbka ¢ MyOJIMKaIMK) € MOCBETeHA Ha YUCIICHO pelIaBaHe ¢ MOMOIITa Ha €(eKTUBHU
CXOSIIIY MTOJIMHOMHUATHH aJITOPUTMH Ha HIKOW 33/1a4¥ 32 YIPaBJIEHUE HA 3aracu, KOUTO ce
OCHOBaBaT Ha JIOKa3aHO B CTaTWiATa HEOOXOAMMO M  JIOCTaThYHO  YCIIOBHE
(xapakTepu3alioOHHa TEOpEMA) 3a ONITUMATHO PEIICHUE Ha 3a/1a4 OT Pa3TIeKIaHUs TUII.
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ABSTRACTS OF PUBLICATIONS
of Assoc. Prof. Stefan M. Stefanov

concerning participation in competition for the academic position of Professor in
the area 4.5. Mathematics (Mathematical Optimization),
advertisement published in “State Gazette”, No. 7 of January 24, 2025

Publications are in the following areas:

e (Convex separable programming — theoretical results and algorithms; including the
Knapsack Problem, nonlinear Transportation Problem, Facility location problem,
Inventory control problem and related problems (papers 1, 3, 5, 6,7, 8,9, 10, 11, 15,
17,19, 21, 28, 29, 33; monograph);

¢ (Quadratic optimization problems (papers 3, 16, 18, 27; monograph);

e Algorithm for projecting a point onto feasible sets of a certain type (papers 4, 23;
monograph);

e Stochastic Programming and Nondifferentiable Optimization (papers 14, 23;
monograph);

o Well-posedness of optimization problems (paper 13; monograph);

e Valid and dominating inequalities, cutting hyperplanes, and integrality of some
polytopes (paper 12; monograph);

e Applications of inverse interpolation (paper 20);

e Theorems of the alternative (paper 22; monograph);

e Numerical solution of some types of nonlinear systems of equations (papers 24, 25;
monograph);

e Some properties of linear functionals (paper 26);

e Matrix games (papers 30, 31);

e Multi-objective optimization (paper 32).

MONOGRAPH (requirement of Article 29, paragraph 1, item 3 of the Law for the

Development of the Academic Staff in the Republic of Bulgaria):

e Stefan M. Stefanov — “Separable Optimization: Theory and Methods”, Springer
International Publishing, New York, 2021, xviii + 356 pp., ISBN 978-3-030-78400-3
(hardcover), ISBN 978-3-030-78403-4 (softcover), ISBN 978-3-030-78401-0 (eBook)
(MathSciNet 4388301; ZbIMATH 1481.90009).

This monograph is devoted to the theory, methods and applications of separable
optimization. Main properties of separable optimization problems are considered, as well as
methods for approximating optimization problems by separable problems, the dynamic
programming method, etc. Necessary and sufficient conditions (characterization theorems)
are stated and proved for convex separable optimization problems subject to convex or
linear equality or inequality constraints of the form “less than or equal to” and “greater than
or equal to”, and bounds on the variables. On the basis of characterization theorems,
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algorithms of polynomial computational complexity are proposed for solving the
considered problems. Convergence of the suggested algorithms to optimal solutions of the
problems under consideration is proved. Well-posedness in the sense of Hadamard and
Tychonov, and calmness in the sense of Clarke for considered optimization problems is
also studied. Computational results that illustrate efficiency of the proposed methods are
presented. Some selected supplementary topics of separable optimization are also
considered: nondifferentiable optimization with respect to [/ /- and [ oo-norms
(approximation of tabulated functions with respect to these norms, approximate solution of
overdetermined systems of linear algebraic equations, approximate solution of nonlinear
algebraic systems and nonlinear systems defined by convex functions); application of
stochastic quasigradient methods for solving stochastic separable optimization problems;
generation of valid, equivalent and dominating inequalities for some polyhedral sets and
integrality of some polytopes, which are feasible regions of some separable optimization
problems. Topics concerning characterization of the optimal solution of the knapsack
problem via optimal solution of the corresponding relaxed problem, characterization of the
optimal solution of the multidimensional knapsack problem with bounds on the variables,
and characterization of the optimal solution of the convex generalized nonlinear
transportation problem are also considered. In Appendices, some topics and results,
connected with the main exposition of the monograph, are discussed.

PAPERS

Paper

e Stefan M. Stefanov. Convex separable minimization problem with a linear
constraint and bounds on the variables. Applications of Mathematics in
Engineering and Economics, vol. 27 (2002) pp. 392-402 (ISBN 978-9545-80115-0,
indexed in Mathematical Reviews/MathSciNet, ZentralblattMATH)

(No. 1 in the List of Publications) considers convex separable optimization problems

subject to linear equality constraints or linear inequality constraints (of the form “greater

than or equal to”’), and bounds on the variables. Necessary and sufficient conditions or

sufficient conditions are proved (characterization theorems) which characterize optimal

solutions of the considered problems. On this basis, polynomial algorithms are proposed for

solving these problems. Results of numerical experiments, which demonstrate effectiveness

of the suggested algorithms, are presented.

Paper Stefan M. Stefanov. Method for solving a convex integer programming problem.
International Journal of Mathematics and Mathematical Sciences, vol. 2003, No. 44
(2003) pp. 2829-2834 (ISSN 0161-1712, indexed in Scopus, Mathematical
Reviews/MathSciNet, ZentralblattMATH) (No. 2 in the List of Publications) is devoted
to a class of convex integer optimization problems which can be considered as a nonlinear
version of the Assignment Problem. The problem under consideration is reformulated as an
equivalent problem, and an algorithm for solving this problem is proposed, based on the
solution of the Assignment Problem by known algorithms.
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Paper Stefan M. Stefanov. Convex quadratic minimization subject to a linear
constraint and box constraints. Applied Mathematics Research Express AMRX, Oxford
University Press, vol. 2004, No. 1 (2004) pp. 17-42 (ISSN 1687-1200, indexed in
Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (No. 3 in the List of
Publications) considers convex quadratic optimization problems subject to linear
constraints: inequality constraint of the form “less than or equal to” / equality constraint /
inequality constraint of the form ‘“greater than or equal to”, and bounds on the variables
(box constraints). Characterization theorems (necessary and sufficient conditions or
sufficient conditions) are proved, polynomial algorithms for solving the three types of
problems are proposed, and convergence of these algorithms is proved. Some extensions
and generalizations of these problems — in theoretical and computational aspects — are
considered and on this basis, modifications of the proposed algorithms are suggested.

Paper Stefan M. Stefanov. Polynomial algorithms for projecting a point onto a region
defined by a linear constraint and box constraints in R®. Journal of Applied
Mathematics, vol. 2004, No. 5 (2004) pp. 409-431 (ISSN 1110-757X, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH) (No. 4 in the List of
Publications) is devoted especially to the quadratic problem of projecting the current iterate,
obtained at each iteratione of implementation of an iterative method, onto three types of
feasible regions. Using Karush-Kuhn-Tucker differential conditions, characterization
theorems are proved, which describe optimal solutions of the considered problems;
algorithms of polynomial computational complexity for solving these problems are
proposed; convergence of these algorithms is proved; and results of computational
experiments are presented.

Paper Stefan M. Stefanov. Convex separable minimization problems with a linear
constraint and bounded variables. International Journal of Mathematics and
Mathematical Sciences, vol. 2005, No. 9 (2005) pp. 1339-1363 (ISSN 0161-1712,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (No. 5 in
the List of Publications) is a continuation of research in papers 1 and 2 in the List of
Publications. Convex separable optimization problems subject to linear equality constraints
and linear inequality constraint of the form “greater than or equal to”, and bounds on the
variables are considered. Necessary and sufficient condition and sufficient condition,
respectively, are proved, which characterize the optimal solutions of these two types of
problems. Polynomial algorithms for solving the considered problems are proposed and
their convergence is proved. A more general version of the problem with a system of linear
equality constraints and bounds on the variables is also considered, and characterization of
the optimal solution in a vector-matrix form is proved. Some computational issues of
implementation of the proposed algorithms are considered and results of numerical
experiments are presented.
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Papers

e Stefan M. Stefanov. Minimization of a convex linear-fractional separable function
subject to a convex inequality constraint or linear equality constraint and bounds
on the variables. Applied Mathematics Research Express AMRX, vol. 2006, No. 4
(2006) Article ID 36581, pp. 1-24 (ISSN 1687-1200, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH),

e Stefan M. Stefanov. An efficient method for minimizing a convex separable
logarithmic function subject to a convex inequality constraint or linear equality
constraint. Journal of Applied Mathematics and Decision Sciences (now Advances in
Decision Sciences), vol. 2006, No. 1 (2006) Article ID 89307, pp. 1-19 (ISSN 1687-
9147, indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH)
and

e Stefan M. Stefanov. Minimizing a convex separable exponential function subject to
linear equality constraint and bounded variables. Journal of Interdisciplinary
Mathematics, vol. 9, No. 1 (2006) pp. 207-226 (ISSN 0972-0502, indexed in Scopus,
Mathematical Reviews/MathSciNet, ZentralblattMATH)

(No. 6, No.7 and No. 8 in the List of Publications, respectively) are devoted to the solution
of convex separable optimization problems with a convex separable objective function of a
certain form (linear-fractional, logarithmic and exponential, respectively) subject to convex
and/or linear equality and/or inequality constraints, and box constraints. Using the
techniques of papers No. 1, No. 2 and No. 6, characterization theorems for the considered
classes of problems are proved, algorithms of polynomial complexity for solving the
problems are proposed, convergence of these algorithms is proved, and results of
computational experiments are presented.

Papers

e Stefan M. Stefanov. Minimization of a strictly convex separable function subject to
a convex inequality constraint or linear equality constraint and bounds on the
variables. Scientific Research, vol. V (2007) pp. 1-10 (ISSN 1312-7535, indexed in
ZentralblattMATH) u

e Stefan M. Stefanov. Minimization of a strictly convex separable function subject to
convex separable inequality constraint and bounds on the variables. Journal of
Interdisciplinary Mathematics, vol. 12, No. 5 (2009) pp. 647-673 (ISSN 0972-0502,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) u

(No. 9 and No. 10 in the List of Publications, respectively) consider strictly convex
separable optimization problems subject to various constraints: convex separable inequality
constraints of the form “less than or equal to” / linear equality constraints, and bounds on
the variables. Characterization theorems for the optimal solutions of these problems are
stated and proved, convergent algorithms for solving these problems are suggested, and
results of numerical experiments are presented.
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Paper Stefan M. Stefanov. Solution of some convex separable resource allocation and
production planning problems with bounds on the variables. Journal of
Interdisciplinary Mathematics, vol. 13, No. 5 (2010) pp. 541-569 (ISSN 0972-0502,
indexed in Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (No. 11 in
the List of Publications) is devoted to economic problems of resource allocation and
production planning, which are described by convex separable optimization problems
subject to linear constraints (inequality constraints of the form “greater than or equal to” or
equality constraints) and box constraints. Economic and ecological circumstances, which
are described by such problems, are outlined. For each of the considered problems, a
necessary and sufficient condition if formulated, which characterizes the corresponding
optimal solution. Polynomial algorithms for solving the problems are proposed,
convergence of these algorithms is proved, and computational results are presented.

Paper Stefan M. Stefanov. Valid inequalities, cutting planes and integrality of the
knapsack polytope. Journal of Interdisciplinary Mathematics, vol. 14, No. 4 (2011) pp.
389-406 (ISSN 0972-0502, indexed in Scopus, Mathematical Reviews/MathSciNet,
ZentralblattMATH) (No. 12 in the List of Publications) considers the topic of valid and
dominating inequalities of the so-called Knapsack Polytope — methods for valid and
dominating inequalities generation, including the modular arithmetic approach, as well as
the problem of integrality of this polytope, including in the terminology of totally
unimodular matrices. Some theorems are proved concerning valid and dominating
inequalities, and necessary and sufficient conditions for integrality of the Knapsack
Polytope.

Paper Stefan M. Stefanov. Well-posedness and primal-dual analysis of some convex
separable optimization problems. Advances in Operations Research, vol. 2013 (2013)
Article ID 279030, 10 pp., DOI:10.1155/2013/279030 (ISSN 1687-9147, indexed in Web
of Science, Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (No. 13 in
the List of Publications) is devoted to well-posedness, stability and calmness of
optimization problems. Well-posedness of the problems, considered in papers No. 1 and
No. 6 of the List of Publications, is studied. The problem of stability of the set of saddle
points of the Lagrangian function for optimization problems is considered, and primal-dual
analysis for the problems of papers No. 1 and No. 6 is presented.

Paper Stefan M. Stefanov. On the application of iterative methods of nondifferentiable
optimization to some problems of approximation theory. Mathematical Problems in
Engineering, vol. 2014 (2014), Article ID 165701, pp. 1-10 (ISSN 1024-123X, indexed
in Web of Science, Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH)
(No.14 in the List of Publications) study the problem of numerical approximation of
functions of several variables, given by tabulated data, as well as the corresponding
problem for approximate “solution” of inconsistent (overdetermined) systems of linear
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algebraic equations with respect to various distances (norms). In particular, approximations
with respect to / /- and / co-norms are considered, which lead to “nondifferentiable”
unconstrained optimization problems, and, only for comparison — the classical
approximations with respect to / 2-norm (least squares data fitting), which lead to
“differentiable” unconstrained optimization problems. Some theorems are proved, which
give procedures for calculating subgradients of some types of functions. The subgradient
method for solving “nondifferentiable” unconstrained optimization problems is presented,
and subgradients of objective functions of the considered problems are calculated. For the
sake of comparison, the classical gradient method for solving “differentiable”
unconstrained optimization problems is presented. Results of computational experiments
are also presented.

Paper Stefan M. Stefanov. On the solution of multidimensional convex separable
continuous knapsack problem with bounded variables. FEuropean Journal of
Operational Research, vol. 247, issue 2 (2015) pp. 366-369 (ISSN 0377-2217, indexed in
Web of Science, Scopus, Mathematical Reviews/MathSciNet, ZentralblattMATH) (No.
15 in the List of Publications) is devoted to the so-called Multidimensional Knapsack
Problem, which is a convex separable optimization problem subject to linear equality
constraints and box constraints. As a generalization of the approach, proposed in papers No.
1, No. 6, etc. of the List of Publications, a necessary and sufficient condition is proved,
which characterizes the optimal solution of the considered problem. Primal-dual analysis
for the considered problem is included, and some examples of objective functions for the
problem under consideration, which appear in practice, are presented.

Paper Stefan M. Stefanov. On the solution of quadratic programming problem with
a feasible region defined as a Minkowski sum of a compact set and finitely
generated convex closed cone. Journal of Information and Optimization Sciences,
vol. 39, issue 6 (2018) pp. 1223-1230 (ISSN 0252-2667, insexed in Web of Science,
Mathematical Reviews/MathSciNet) (No. 16 in the List of Publications) is a theoretic
paper. The main contribution is the proof of existence of solution of quadratic
optimization problems with a feasible region, defined as a Minkowski sum of a compact
set and finitely generated convex closed cone.

Paper Stefan M. Stefanov. Strictly convex separable optimization with linear equality
constraints and bounded variables. Journal of Statistics and Management Systems, vol.
21, issue 2 (2018) pp. 261-272 (ISSN 0972-0510, indexed in Web of Science) (No. 17 in
the List of Publications) considers a separable optimization problem with strictly convex
objective function subject to linear equality constraints and bounded variables. Vector-
matrix form of this problem is presented, and using the Karush-Kuhn-Tucker differential
conditions, a necessary and sufficient condition is proved, which characterizes the optimal
solution of the considered problem.
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Paper Stefan M. Stefanov. On the Cauchy-Schwarz inequality approach for solving a
quadratic optimization problem. Journal of Information and Optimization Sciences,
vol. 40, issue 4 (2019) pp. 973-981 (ISSN 0252-2667, indexed in Web of Science,
Mathematical Reviews/MathSciNet) (No. 18 in the List of Publications) presents a
nonstandard approach for solving a quadratic optimization problem, which uses its specific
characteristics, by applying the Cauchy-Schwarz inequality, combined with properties of
the induced matrix norms.

Paper Stefan M. Stefanov. Characterization of the optimal solution of the convex
separable continuous knapsack problem and related problems. Journal of Information
and Optimization Sciences, published online, 16 pp. (ISSN 0252-2667, indexed in Web
of Science, Mathematical Reviews/MathSciNet) (No. 19 in the List of Publications) is
devoted to convex separable optimization problems subject to linear equality constraints
and box constraints. A relaxed version of the considered problem is formulated, and a
necessary and sufficient condition is proved, which characterizes optimal solution of the
original problem via the optimal solution of the relaxed problem. Some versions of the
original problem are considered, and methods for solving these problems are proposed,
based on the solution of the original problem, obtained by the proposed approach.

Paper Stefan M. Stefanov. On the inverse interpolation and some of its applications.
Journal of Interdisciplinary Mathematics, vol. 22, issue 4 (2019) pp. 567-580 (ISSN
0972-0502, indexed in Web of Science, Scopus) (No. 20 in the List of Publications) is
devoted to the inverse interpolation of tabulated data and its applications to monotone and
nonmonotone functions, for solving nonlinear equations (rootfinding), analysis of census
data, etc.

In paper Stefan M. Stefanov. Characterization of the optimal solution of the convex
generalized nonlinear transportation problem. Journal of Interdisciplinary
Mathematics, vol. 22, issue 5 (2019) pp. 745-756 (ISSN 0972-0502, indexed in Web of
Science, Scopus) (No. 21 in the List of Publications), necessary and sufficient conditions
(characterization theorems) are formulated and proved for the generalized convex nonlinear
transportation problem and for the generalized convex nonlinear transportation problem
with bounded variables. Some strictly convex objective functions for these problems are
presented. An open problem for future research is development of polynomial algorithms
for solving the considered problems, based on the characterization theorems.

In paper Stefan M. Stefanov. Theorems of the alternative revisited. Journal of
Interdisciplinary Mathematics, vol. 22, issue 5 (2019) pp. 787-796 (ISSN 0972-0502,
indexed in Web of Science, Scopus) (No. 22 in the List of Publications), some theorems of
the alternative for systems of linear equations and/or systems of linear inequalities are
stated and proved. Such theorems are important for the theory and solvability of systems of
linear algebraic equations and inequalities, of linear optimization problems, of nonlinear
optimization problems subject to linear equality and/or inequality constraints, etc.
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Paper Stefan M. Stefanov. On the numerical solution of separable stochastic inventory
control problems. Journal of Information and Optimization Sciences, vol. 42, issue 3
(2021) pp. 533-561 (ISSN 0252-2667, indexed in Web of Science, Mathematical
Reviews/MathSciNet) (No. 23 in the List of Publications) is devoted to the application of
stochastic quasigradient methods for solving two versions of the facility location problem
(inventory control problem). Two algorithms of polynomial computational complexity are
proposed for solving the problems of projecting the current iterate, which are quadratic
optimization problems and which must be solved at each iteration of the implementation of
a stochastic quasigradient method to the considered facility location problems.
Convergence of the proposed algorithms is proved, and results of computational
experiments are presented.

Papers

e Stefan M. Stefanov. Numerical solution of some systems of nonlinear algebraic
equations. Journal of Interdisciplinary Mathematics, vol. 24, issue 6 (2021) pp. 1545-
1564 (ISSN 0972-0502, indexed in Web of Science, Scopus) u

e Stefan M. Stefanov. Numerical solution of systems of nonlinear equations defined

by convex functions. Journal of Interdisciplinary Mathematics, vol. 25, issue 4
(2022) pp. 951-962 (ISSN 0972-0502, indexed in Web of Science, Scopus)

(No. 24 and No. 25 in the List of Publications, respectively) are devoted to the numerical
solution of some types of nonlinear systems of equations (nonlinear algebraic equations and
nonlinear equations defined by convex functions, including convex separable functions). To
each of the considered systems, unconstrained optimization problems are associated, which
solutions will give approximate solutions of the given systems. The subgradient method and
gradient method for solving the considered unconstrained optimization problems are
presented, and subgradients or gradients of the objective functions of these optimization
problems are calculated at each iteration of the subgradient or gradient method,
respectively.

In the paper Stefan M. Stefanov. On some properties of linear functionals. Journal of
Interdisciplinary Mathematics, vol. 25, issue 8 (2022) pp. 2491-2502 (ISSN 0972-0502,
indexed in Web of Science, Scopus) (No. 26 in the List of Publications), some properties
of linear functionals are studied, which are used in functional analysis, optimization theory,
numerical analysis, approximation theory, various applications, etc.

The paper Stefan M. Stefanov. On the solution of quadratic programming problems,
Journal of Information and Optimization Sciences, vol. 44, issue 2 (2023) pp. 243-253
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (No.
27 in the List of Publications) is devoted to the solution of the general quadratic
programming problem subject to linear constraints. Karush-Kuhn-Tucker optimality
conditions are formulated for the considered forms of convex quadratic programming
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problems, and a necessary and sufficient condition for solvability and for optimal solution
of these problems is stated and proved.

In the paper Stefan M. Stefanov. Continuous linear knapsack problems revisited,
Journal of Information and Optimization Sciences, vol. 44, issue 5 (2023) pp. 909-922
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (No.
28 in the List of Publications), some versions of the continuous linear knapsack problem are
considered (with nonnegative variables, with box constrained variables, etc.) and theorems
concerning the optimal solutions of the considered problems are stated and proved.

In the paper Stefan M. Stefanov. Numerical solution of box constrained separable
convex quadratic programming problems, Journal of Information and Optimization
Sciences, vol. 45, issue 1 (2024) pp. 57-71 (ISSN 0252-2667, indexed in Web of Science,
Mathematical Reviews/MathSciNet) (No. 29 in the List of Publications), minimization
problems with a separable convex quadratic objective function subject to a linear equality
constraint/linear equality constraints, and bounds on the variables (box constraints) are
considered. A necessary and sufficient condition for a feasible solution to be an optimal
solution to each of these problems has been established. A convergent polynomial
algorithm for solving the problem with a linear equality constraint and bounded variables is
proposed, and some numerical results, obtained by this algorithm, are presented.

In the paper Stefan M. Stefanov. Linear programming problems and matrix games,
Journal of Interdisciplinary Mathematics, vol. 27, issue 1 (2024) pp. 57-65 (ISSN 0972-
0502, indexed in Web of Science, Scopus) (No. 30 in the List of Publications), the
relationship between linear optimization and matrix games is discussed, in particular, the
relationship between a pair of dual problems of linear optimization and a matrix game, and
the transformation of a linear program to a matrix game is considered.

In the paper Stefan M. Stefanov. On the solution of two-person zero-sum matrix games,
Journal of Information and Optimization Sciences, vol. 45, issue 3 (2024) pp. 649-657
(ISSN 0252-2667, indexed in Web of Science, Mathematical Reviews/MathSciNet) (No.
31 in the List of Publications), zero-sum two-person matrix games are considered. Some
basic concepts and results are recalled. The numerical solution of matrix games by dual
problems of linear optimization is discussed. Illustrative numerical examples are also
included. This paper is connected with the previous paper (No. 30 in the List of
Publications).

The paper Stefan M. Stefanov. Multi-objective optimization revisited, Journal of
Information and Optimization Sciences, published online (ISSN 0252-2667, journal is
indexed in Web of Science, Mathematical Reviews/MathSciNet) (No. 32 in the List of
Publications) is devoted to multi-objective (multiple criteria, vector) optimization. Some
examples of such optimization problems are presented, Pareto optimality is introduced, and
arbitrage schemes are described. The special case of multi-objective linear optimization
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problems is studied, and methods for solving such problems are presented. Pareto
optimality for the nonlinear multi-objective optimization problems is also considered.

The paper Stefan M. Stefanov. Numerical solution of some facility location problems,
Journal of Information and Optimization Sciences, published online (ISSN 0252-2667,
journal is indexed in Web of Science, Mathematical Reviews/MathSciNet) (No. 33 in
the List of Publications) is devoted to the numerical solution of some facility location
problems via efficient convergent polynomial algorithms, based on a necessary and
sufficient condition (characterization theorem) for optimal solution of the considered
problems, stated and proved in the paper.
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