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I. XABUIUTALLMOHEH TPY/[] — MOHOIPA®UA

BenuH Kpanes, KombuHupaHe Ha eBONIIOLUOHHU a/IOPUTMM C METOAM 3a JIOKANHO TbpceHe. TouHo
M NpUbANKEHO peluaBaHe Ha KJac ONTMMM3ALMOHHM 3a4aun, YHUBEpPCUTETCKo usgarencrso "H.
Puncku" bnaroesrpag, 2018, ISBN: 978-954-00-0178-4

B nmbpBa rnaBa Ha MOHOrpadUUHMAT TPYA € HanpaBeHO KPaTKO BbBeAeHWe B €BOJIOLUOHHUTE
anropuTmMu, Kato no-noapobHo ca pasrnesaHn reHeTUYHUTEe U MUMETMYHMTE anroputmu. dageHa e
060CHOBKa M ca NpeACTaBeHN PasINYHN HauMHM 3a M3MON3BAHE Ha Te3M afIfOPUTMU NPU pPeLlaBaHeTo
Ha KOMBWHATOPHW ONTUMM3ALMOHHK 3ada4n. OCBEH TOBA € HanpaBeH M KPaTbK nperies Ha HAKoU
OCHOBHM MOMEHTU B TeopuAa Ha rpaduTe, KaTo e aHaNM3npaH No-geTainaHo npobaema 3a HamMpaHe
Ha MUHMMaAIEH XaMUNTOHOB LUMKbB/ B Mb/ieH HeopueHTupaH rpad. ANCKyTUpaHM ca HAKOIKO HauyMHa
3a pellaBaHe Ha To3u npobaem, KaTo Hanpumep M3No/s3BaHe Ha Nogxoda "TbpceHe ¢ BpblyaHe", Ho
ONTUMM3UPAH Ype3 MeToaa Ha "pasKNoHeHNATa 1 rpaHuLMTe", a CbLLO TaKa 1 pellasaHe Ha npobiema
ypes NU3non3BaHe Ha reHeTUYeH U MUMETUYEH arTOPUTBM.

BbB BTOpa rnaBa ca pasr/iefaHun pasiMyHM anropUTMUYHN NOAXOAMN 3@ TOYHO U NPUBAMKEHO
pellaBaHe Ha KOMBUHATOPHU ONTUMMU3ALMOHHM 3a4a4m, B TOBa YMCI0 MeToamM 6asmMpaHM Ha MbJHO
nsyepneaHe, TEXHN ONTUMU3UPAHM BapUAHTM, M3MOA3BALLM METOAA Ha "Pa3KNOHEHUATa U rpaHnLmTe"
M aga npubaunskeHn anroputbma. lpeactaBeHn ca MMMIEMEHTALUMUTE Ha BCUMYKM peasim3npaHmu
dYHKLUMM (M3N0N3BaHM OT aNrOPUTMUTE MO BPeME Ha TAXHOTO M3MbJIHEHME), KaTo ca AMCKYTUPAHU U
CbOTBETHO aHANN3UPAHU TEXHUTE U3UUCIUTEIHU CIOKHOCTHU.

B TpeTa rnasa e npeAcTaBeHa MeTOAMKATA 3a MPOBEXKAAHE HA EKCNEPUMEHTUTE, KaTo ca AedUHUPAHU
LenuTe Ha moHorpaduyHua Tpya, obekTa u npeameTa Ha nscneasaHeto. CblULo Taka ca GOPMYANPaHHN
M OCHOBHUTE 334a4u, KOUTo TpsibBalle A3 6bAaT U3Mb/HEHMU, 33 Aa 6bAe NOCTUIHATA NOCTaBeHaTa Les.
MpeacTaBeHK ca BXOAHWUTE AaHHM 33 MPOBEKAAHE HAa EKCNEPUMEHTUTE, KaTo Ca YTOYHEHU 1 YCA0BUATA
NPy KOWUTO We npoTekaT Te. HakpaTKo e onucaH HauyMHa Ha paboTa ¢ pa3paboTeHus MporpameH
NPOAYKT, KOMTO € M3MON3BaH 33 NPOBEXKAAHE Ha eKCNepUMeHTUTE.

B yeTBbpTa 1aBa Ca NPeLCTaBEHM NOJIYYEHUTE Pe3yNTaTUTe Ces NPOBEXAAHE HAa eKCNepuMeHTUTe.

Te ca 060cobeHu B TpM OTAE/NHM Fpynu (CbriacHo npeacTaBeHaTa MeTOAMKA B TPETa I1aBa).

B neta rnaBa ca aHaAMsMpaHM MNOJIyYeHUTE pe3ynTaTM OT eKcnepumeHTuTe. CbraacHo
pasnpeAeneHMeTo Ha MJaHUPAHUTE eKCnepumeHTU (B TpeTa rnasa) B TpU Tpynu, B CbLiaTa
nociaeAoBaTeNHOCT Ca HanpaBeHM M CbOTBETHUTE aHanM3M Ha MoaydYeHuTe pesynTtatu. [pu
NpoBeXAaHe Ha eKCrepuMeHTUTe OT MbpBa rpyna, LeaTa e Aa ce aHa/iM3unpa noBeseHNeTo Ha TOYHUTe
anropuTMu, KouTo ca 6asmMpaHmM Ha reHepMpaHeTo Ha NepmyTaunm (Ypes oNnTMMmU3MpaHe Ha BPoaT nm)
M Ha NbJHO M34YeprnBaHe Ypes M3MoA3BaHE Ha MeToAa "TbpceHe C BpbliaHe", HO ONTUMMU3MpPaH Ypes
M3Mo/a3BaHe Ha Noaxo4a Ha "pasK/ioHeHuATa U rpaHuumTe". Mpu NpoBeXKAaHe Ha eKCnepuMeHTUTe OT
BTOpa rpyna, OCHOBHaTa Uen e Ha 6a3a monydeHuTe pesyntat, Aa 6bAe HanpasBeH CpaBHUTENEeH



aHanM3 Mexay Han-aobpus OT TOYHUTE anropuTMu (Mo OTHOLIEeHWe Ha Bbp3oaelicTBue) U ABaTa
NPUBAUKEHN aNropuTbMa CbOTBETHO — FeHeTUYeH U MUmeTudeH. Mpu aHanmMsa Ha NoayyYeHuTe
pe3ynTaTi oT NPOBEXKAAHE Ha eKCNepMMeHTUTe OT TpeTa rpyna, OCHOBHATA Le/a e Ja ce onpeaenu
BMAHMETO HA METOAA 3a JIOKAJIHO TbPCEHE CPABHEHO C BAMAHMETO HA FEHETUYHMA onepaTop 3a
KPbCTOCBAHE BbPXY KAa4yecTBOTO HA reHepupaHuUTe peleHra OT MUMETUYHMUA afropuUTbM (33 egHun U
CbLUM BXOAHM AaHHK). CbLL0 TaKa € aHANM3NPaAHO U OTHOLLIEHNETO MEXAY Ab/IKMHUTE Ha HAamepeHUTe
MWHUMaNHN XaMUITOHOBM LMKAM M CyMapHaTa Ab/IXKMHA Ha BCUYKKM pebpa B nscneasaHute rpadu.

OT nosyyeHuTe pesyntTatv B MOHOIPadu4HMA Tpys, € YCTaHOBEHO, Ye KOMOBWHMPAHETO Ha
€BOJIIOLUMOHHWN arOPUTMM C TEXHUKM 3@ JIOKAZIHO TbPCeHE AaBa MOLLEH MHCTPYMEHT 33 peluaBaHe Ha
KOMBWHATOPHM ONTUMM3AUMOHHM 3a4a4M. TOYHUTE aNropuTMM 6asnpaHm Ha PasIUYHU TEXHWUKK, KaTo
Hanpumep "TbpceHe c BpbLaHe" 1 TEXHU ONTUMMU3MPAHM BapUAHTM, KaTo MeToda Ha "pasK/JoHeHnsTa
W rpaHnumTe”, AaBaT Bb3MOXKHOCT A3 6b4aT HAMepPeHM ONTUMAHWN peLleHna (3a NPUeMIMBO BpeME),
HO CamMoO Ha 3aJ4ayM C MaJbK pasmep Ha BXOAHWUTE AaHHW. 3a pas/iMKa OT TAX, NPUBAUKeHUTe
aNrOPUTMM YECTO MMAT JIMHEMHA CNOXHOCT UM CIOXKHOCT OMMCBaHa Ypes NOJMHOM OT HUCKA CTEMeH.
Mpu aHanuM3a Ha W3YUCAUTESIHATA CNOXKHOCT Ha Te3W anropuUTMM (reHEeTUYHU U MUMETUYHM) e
HeobxoaMMO Aa 6bae OTYETEHO M BANAHMETO Ha NapameTpuTe "pasmep Ha nonynaumnsTa" un "6poit Ha
reHepupaHuTe penpoaykuuu'. MpeunsmpaHeTo M HaCTPOMBAHETO Ha Te3W KOHTPOJIHWM NapameTpu
MOMEe [a OKayKe CbLLeCTBEHO B/IMAHME BbPXY O6LLOTO Bpeme 3a U3Mb/AHEHME Ha anroputmuTe. ETo
330 TbPCEHETO HA METOAM 33 onpeAesiaHe Ha ONTUMAsIHUTE CTOMHOCTM HAa Te3u napameTpu e ot
CbLLECTBEHO 3HaYeHne 1 Heobxoammo ga bbae nscnenBaHo CblLO.

Il. HAYYHU NYBNUKALUUK (CNEQ NPUAOBUBAHE HA OHC "AOKTOP")

A. HayuyHu ny6auKauum B usgaHums, Kouto ca pepeprupaHmn U MHAEKCMpPaHU B 6a3uTe OT faHHM C
Hay4YHa nHpopmauyuma — Scopus nan Web of Science

Kralev, V. (2017) An Analysis of a Recursive and an Iterative Algorithm for Generating Permutations
Modified for Travelling Salesman Problem, International Journal on Advanced Science, Engineering
and Information Technology (IJASEIT), Vol.7(5), 2017, pp. 1685-1692, INSIGHT - Indonesian Society
for Knowledge and Human Development, DOI: 10.18517/ijaseit.7.5.3173, (Scopus CiteScore 2018:
1.07, SJR 2018: 0.230).

B Tasu cTaTMA ca NpeACTaBeHU pesyaTaTuTe OT e4uH CPaBHUTENEH aHANN3 MeXAY eANH PEKYPCUBEH U
eVNH UTepaTUBEH aiIfOPUTHM 3a FeHepupaHe Ha NnepmyTaumn. AHaAU3MpPaHU ca peanLa uscneasaHus,
AVCKYTUPALLM TO3M Npobsiem, 3 TaKa CbLLO M HAKOM METOAM 33 HErOBOTO pelleHue. MNpeacTaBeHu ca
[Ba Pa3/INYHKN NOAX04a, KOUTO Ca U3MOA3BaHN B KOMMIOTbPHMUTE NPOrpamMm 3a MMNAEMEHTUPAHE Ha
Pa3/IMYHM aNTOPUTMU, @ UMEHHO — PEKYPCUBEH U UTepaTMBeH. NTepaTUBHUAT noaxos npeactaBasBa
MHOTOKPaTHOTO M3MbJAHEHME Ha eAuMH M Cblly NporpameH Kod, AOKaTo He 6bae M3NbAHEHO
onpeaeneHo yc/oBMe 33 Kpai. 3a passvka OT WUTepaTUBHWA, PEKYPCUBHUAT NOAXOL W3MN0/3Ba
peKypcvBHa QYHKLMA, KOATO Ce M3BMKBA MHOTOKPATHO. Tasu ¢yHKUMA CbAbprKa NporpameH Kog,
KOWTO TpAbBa ce M3NbAHABA MHOIO NbTU. M ABaTa aAropuTbMa, NPeAacTaBeHn B Tasu CTaTuA, MoraT A4a
6b4aT M3N0/3BaHM 33 FreHepupaHe Ha MepMyTalMM Ha MHOXKECTBA C Pas/iMyeH O6poi enemeHTH.
AnroputmmTe ca MOAMOULMPAHN NO TaKbB HauMH, Ye Aa moraT Aa 6bAaT M3N0A3BaHM 3a pellaBaHe Ha
3aZia4yaTa 33 HamMpaHe Ha MMHUMAaieH XaMUATOHOB LIMKBA B rpadu ¢ masbk 6poli Bbpxose. B cTaTuATa
Ca AMCKYTMPaHM CbLO Taka M HAKOAKO Ny6/AMKaumuM Ha ApYrv aBTOPW, KOUTO PasriexkaaTr Cbluma
npobaem M MNPeACTaBAT PasNMYHM BapuaHTM 3a HeroeBoTo pewasaHe. OnucaHM ca NOAPOBHO
MEeToA0/1I0TMATa U YC/IOBMATA 33 MNPOBEXAaHe Ha eKcnepumeHtute. [losiyyeHwWTe pesynTaTv ca
aHa/NM3MpaHM 1 Te NOKas3BgaT, Ye NPuW e[IHN U CbLUM YCNOBUA, MTEPATUBHUAT anropmuTbm pabotu ot 23 1o
2% MbTM No-6bP30 OT PEKYPCMBHUA aNTOPUTBM 33 BCUYKM TECTBaHM BXOAHM AaHHK. MpeacTaBeHn ca



HAKO/IKO MOAX04a 32 ONTUMM3MpPaHe 1 Ha ABaTa aAropuTbMa Mo OTHOLIEHWE Ha peayumpaHe Ha 6pos
Ha NepmyTauuMn NpuU TbpceHe Ha MUHUMaNeH XaMUATOHOB LMK,

Kralev, V., Kraleva, R. (2017) A local search algorithm based on chromatic classes for university
course timetabling problem, International Journal of Advanced Computer Research (IJACR),
Vol.7(28), 2017, pp. 1-7, ACCENT Social and Welfare Society, DOI: 10.19101/1JACR.2016.627011.
(Scopus SNIP 2018: 0.847, SJR 2018: 0.125).

Tasu cTaTua npeacTassa e4qHO M3CneBaHe BbpXy e4MH anropuTbmM 3a reHepupaHe Ha YHUBEPCUTETCKU
y4ebHM pasnucaHuaA, KOMTO U3M0A3Ba METOA 3a /IOKa/IHO TbpceHe 6asnpaH Ha XPOMaTUYHU Kacose.
AHaﬂVI3VIpaHVI Ca HAKOJZIKO pPa3/iM4HN Modena 3a aHa/IMTUYHO npeacrtaBAHe Ha pasrnexgaHuA
npobsem, KaTo ca NpeacTaBeHM WM HAKOMIKO MoAxofa 3a HeroBoTo pelwaBaHe. [AUCKyTMpaHa e
OCHOBHATa MAen Ha NoAXoAa, a UMEHHO Ypes eBPUCTUYEH aNropuTbm ce audepeHunpaTt pasandHmTe
XPOMaTUYHUM KNacoBe Ha eauH rpad, B KOMTO Ha BCEKU BPBX Ce CbMoCTaBsA eaHo CbOuTne oT AafeHo
pa3snucaHue. Mo TO3M HaunH pebpaTa B TO3U rpad NPeACcTaBAT Bb3MONKHUTE KOHOAUKTUM meay
pasinyHuTe cbbutuATa. Ces KaTo BeAHBXK XpoMaTUYHUTE Knacose B rpada ca ob6ocobeHun, To Te ce
nogpexaat cnopeg npeasapurtenHo aeduHUPaH KpUTepuin 3a copTupaHe (Hanpumep obLLo Terno Ha
CbbUTUATA BBB BCEKU KNac, am obuy, 6poit Ha cbbutna). Hakpas ce cTapTupa anropuTbMbT 3a I0KaNAHO
TbpCeHe, KOWTO BeYye KOHCTPyMpa AageHOTO pasnucaHue, KaTo M3nos3Ba HapeabaTta Ha cbbutuATa,
pasnpefeneHu B XpOMaTUYHUTE Knacose. LienTta Ha ekcnepumeHTUTE e Aa ce onpesenn KpUTepuar 3a
COPTUPAHE Ha XPOMATUYHWUTE KJlacOBe, MPU KOMTO Ce nojiyyaBaT Han-gobpwu pesyntatn. beuwe
YCTaHOBEHO, Ye NpeasioXKeHUATa aAropuTbm reHepupa no-4obpu pelleHusa, Korato XpomatuyHuTe
KNacoBe ca NoApeseHn CNPAMO KpuTepuma "Hali-ronsmo CymapHO Ter/io" oT y4acTBalLMTe B CbOTBETHMS
XpoMaTHUeH Knac cbbuTma.

Kralev, V. (2018) Different Applications of the Genetic Mutation Operator for Symetric Travelling
Salesman Problem, International Journal on Advanced Science, Engineering and Information
Technology (JASEIT), Vol.8(3) , 2018, pp. 762-770, INSIGHT - Indonesian Society for Knowledge and
Human Development, DOI:10.18517/ijaseit.8.3.4867, (Scopus CiteScore 2018: 1.07, SJIR 2018: 0.230).

B Ta3u cTaTmA ca NpeacTaBeHW pe3yaTaTuTe OT aHa/in3a Ha TpY anropMTbMa 3a pellaBaHe Ha npobaema
33 HaMMpaHe Ha MUHMMaNEH XaMUNTOHOB LUUKBA B MbJieH HeopueHTUpaH rpad (TSP). NpeacraBeHu ca
CbLLO TAaKa M OCHOBHWUTE eTanu NPW U3NbJAHEHWUE Ha FreHeTUYHUTe anroputmum (GA) U NpegMMcTBaTa,
KOMTO Te p[aBaT NpuW peLaBaHETO Ha KOMOWHATOPHWM OMNTMMM3AUMOHHM 3adauu. OcBeH ToBa ca
06CbAEHN U HAKOMKO M3CNeABaHMA, KOUTO Ca CBbP3aHM C pasraexKaaHusa npobaem 1 HAKOW noaxoam
3a HeroBoTo pelwaBaHe. [lpeacTaBeHa e OMNTUMM3MPAHaA BepcuMA Ha CTaHAAPTHMA PEKypCUBEH
aNropuUTbM 3a pellaBaHe Ha TSP ¢ nomollTa Ha meToda "TbpceHe ¢ BpblaHe" (oT aHr. backtracking).
To3M anroputbm ce M3NOAN3BA 3a FeHepupaHe Ha ONTUMaNHU pPeLleHMA Ha ulcneasBaHuTe rpadpu. B
OONb/IHEHWE KbM HEro ca NpeacTaBeHn eaunH CTaHAAPTeH reHeTMYeH a/iIropMTbM 33 peluasaHe Ha TSP
n HeroBa moaudumkauma. MognduunMpaHmMAT aaropuTbm M3NON3BA FEHETUYHMA OMNepaTop 3a MyTauus
Mo pas/iMyeH HayuH, B CPaBHEHME C HAYMHA HA HEroBOTO CTAHAAPTHO M3noJs3BaHe. Pesyntature
MOKA3BaT, Ye PEKYPCUBHUAT aIFOPUTBM MOXKe [a Ce M3M0/3Ba YCMeLWHOo 3a pelaBaHe Ha TSP 3a rpadu
C ManbK 6poit Bbpxose, Hanpumep 25-30. Pesyntatute, Kouto 6axa nosyyeHun ot geaTa A ce oKasaxa
pasnnyHn. MoamduumpaHuaTt FA Hamepu ONTUMANHUTE pPeLleHUA 33 BCUYKKU TeCTBaHM rpadu, AOKaTo
CTaHAaPTHMAT A Hamepu oNTUManHUTe peweHua camo B 40% oT cnydauTe. F[eHepUpaHUTe pelleHuns
65Axa NoONy4yeHU 3a KpaTKO BpemMe (OT mMopAagbKa Ha CeKyHAM), KaTo 6sxa 3agafeHu NoaxoAALM
CTOMHOCTM Ha KOHTPO/IHWUTE MapameTpu - pasMep Ha nonyaauuAata v 6poi Ha penpoayKumuTe.
YcTaHOBM ce, Ye M3M0/A3BAaHETO HA FEHETUYHMAT onepaTop 3a MyTauma Aasa no-4obpu pesyntatw,
KOraTo ce npuaara KbM UAEHTUYHW pelleHMA. AKO B e4HA NONynaunsa ce HaMepaT ABOMKN eLHaKBU



pa3TBOPU, TO BCAKO BTOPO pelleHune Tpabsa Aa myTupa. B Tasm ctatma noapobHO ca onucaHn, Kakto
MeToA0/1I0TMATA 33 MNPOBEX[aHe Ha eKCNepuMMEeHTUTe, TaKa Cblio M YyC/l0BMATa MPU KOMTO Tesu
eKCMepuMeHTH ca NPOTEK/IN.

Kraleva, R., Kralev, V. (2018) An evaluation of the mobile apps for children with special education
needs based on the utility function metrics, International Journal on Advanced Science, Engineering
and Information Technology (IJASEIT), Vol.8(6), 2018, pp. 2269-2277, INSIGHT - Indonesian Society
for Knowledge and Human Development, DOI:10.18517/ijaseit.8.6.6309, (Scopus CiteScore 2018:
1.07, SJIR 2018: 0.230).

Tasu cTaTma AMCKYTUPA HyXKAaTa OT TEXHOOTMYHN U CODTYEPHU peLleHus, HeobxoAnmM Ha AeuaTa B
npoueca Ha oby4yeHne, Urpu 1 Apyru 4eMHOCTU. AHANU3NPAHM Ca YCUUATA HA UHCTUTYLMKUTE (OCHOBHO
obpa3oBaTeNiHUTE) M Ha Pa3NUYHM y4eHn, paboTelum No Tasm NpobaemaTtrKa, C Len yCbBbpLIeHCTBaHe
Ha CbBPEMEHHUTE KOMYHMKALMOHHU U MHPOPMALMOHHN TEXHOSIOTMM, KOUTO Aa 6bAaT ycnewHo
M3MN0N3BaHWN B Te3n npouecu. MpeacTaBeHN ca nNokasaTenn oT 6a308U GYHKLUMOHANHU U3UCKBAHMA,
KouTo TpsAbBa 4a NpuTe)KaBaT MOBMAHUTE MPUIOXKEHMA, NPeAHa3HayeHU 3a Aeua C FoBOPHO U
KOMYHWKATUBHM HApPYLUEHUSA, U HA TaKMBa CbC cneumManHM obpasoBaTesiHu noTpebHocTn. HanpaseH e
nogpobeH nuTepaTypeH 0630p Ha CblUECTBYBALLUTE MU3CAEABAHMA, CBbP3aHN C MPOEKTUPaAHETO U
pa3paboTBaHETO Ha WMHTepdENCcU HA NPUNOXKEHUA 33 Aela C KOMYHUKATUBHWU HapyweHua. Tosu
npobiem e BaxkeH Nopaam yBenMyaBaHeTo Ha AelaTa C yBpexaaHua B ceeToBeH malab. OcseH ToBa
ce yBe/n4yaBa M M3MnoJi3BaHeTO Ha MOBWJIHM YCTPOMCTBA M TEXHOJIOTUM, KaTo JIUMcaTa Ha copTyepHU
NPoAyKTU, KouTo Aa 6baaT edeKTMBHM B npoueca Ha MoAanomaraHeTo U pexabunutaumsaTa Ha
ecTecTBeHMA HauMH Ha KMBOT Ha TaKMBa Aela UnCBar.

MpeanoxeH e MoZen 3a OUueHKa 3a MNoTeHUManHa W3MoA3BaeMoCT, KOMTO cnomara 3a
KnacuouumpaHeTo Ha NPUIOMKEeHMATa 3a MOBMAHM YCTPOICTBa, NpeAHa3HayeHM 3a Aeua Cbe
cneumanHun notpebHoCcTH, OT rnegHa ToYKa Ha TAXHaTa GYyHKLMOHANHOCT. PasrneaaHuTe nokasaTenu
33 oUEeHKa MmoraT Aa ce WM3MO0A3BaT KaTo OTnpaBHa TOYKa Mpu pa3paboTBaHe Ha MPUIOXKEHUA C
noaxo4sauWo aganTuBeH WHTepdeic 3a BCUYKM Jela, KaTo OCHOBHO BHMMAaHME € OTAEe/NIeHO Ha
cneumMduyHUTE NOTPEBHOCTM Ha AeuaTta C HapyleHus. 3a oHarnegABaHe Ha edeKTUMBHOCTTa Ha
npeanoXeHata MeToAo0/0rMATa € HanpaBeH aHaAu3 M OLEHKa Ha HAKOJIKO MOBUAHWU MPUNONKEHMUA.
I'IonyquMTe pPe3ynTaTh NoKaseaT, Y& KbM HaCToAWLMA MOMEHT MMa MHOIO Ma/1IKo NMPUNOXKEHUA, KOUTO
nocturaT oueHKa 64AM3Ka A0 MaKCcuMManHaTa. Ype3 onucaHuTe KaacupuKaTopu 3a OLeHsABaHe U
OLLeHKaTa 3a NoTeHLMaHa U3MN0A3BaeMocT, buxa morim ga 6baat paspaboTeHn NPUIOKEHUA, KOUTO
e 6bAaT OT No-ro/iAMa nosi3a He CaMo Ha AelaTa C HapyLLeHUs, a U Ha TeEXHUTE poauTenu.

Kraleva, R., Kralev, V., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) Design and analysis
of a relational database for behavioral experiments data processing, International Journal of Online
Engineering (iJOE), Vol.14(2), 2018, pp.117-132, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i02.7988, (Scopus CiteScore 2018: 0.55, SJR 2018: 0.146).

B Tasu ctatuna ca npeacraBeHn pe3ynTaTtuTe ot e4nH CpaBHUTENIEH aHA/IU3 MeX4Y pa3/InyHKu noaxoan
3a €KCNeEPUMEHTA/IHO CbXpaHEeHUeE U 06pa60TKa Ha OdHHWU. O6Cbﬂ,€HM Ca HAKOJIKO m3cnenBaHuA,
CBbpP3aHU C npo6neN\a M HAKOW MeToaMm 33 HEerosoTo pellaBaHe. AHaM3NpPaHM ca Pas3/IMYHN BULOBE
6asun ot AaHHWN, HAYNHUTE 3a TAXHOTO U3MNON3BAHE U obnactuTe Ha TAXHOTO NpUAOXKeEHNE. 3a uenute
Ha NPOYy4YBaAHETO € Cb3aaaeHa U penalMoOHHa 6a3a ot AaHHWU 3a CbXpaHeHNEe N aHa/IN3 Ha KOHKPEeTHU
AaHHW OT NpoBeAEHUN EKCNEPUMEHTHN. OnucaHu ca meToAonornATa U YCNOBUATA 3a NpoOBEXAAHE Ha
ekcrnepumeHTuTe. AHaNN3NPAHU Ca TPU PA3ANYHU MHAMKATOPA, CbOTBETHO: MNaMeT, HEO6XOLI,VIM3 3a
CbXpaHABaHe Ha AadHHWUTE, Bpeme 3a 3apeXaaHe Ha AaHHUTe OT BbHLEH c])ai/'m B NameTTa Ha
KOMMKOTbPa U Bpeme 3a OGXO)‘KAaHe Ha BCUYKU 3aMnCH.



MonyyeHuUTe pe3ynTaT NOKA3BaT, Ye 3a CbXpaHABaHe Ha roam 6poit 3anmcK (OT NopsaAbKa Ha AECEeTKU
MWINOHU peja), e yAauyHo Aa ce U3N0N3Ba UM ANHAMUYEH MACcKB (CbXPaHABaH NO-KbCHO Ha BbHLUEH
HocuTenu B ABouYeH daiiios popmaT), uamn noaxon, 6asmpaH Ha cucTema 3a ynpasseHue Ha 6asu oT
OaHHW (NnoKanHa unu otaaneyeHa). Mo OTHOWEHME Ha BPEMETO 3a 3apekgaHe Ha AaHHWTE, HaW-
6BbP3NAT HauUMH Ce OKasa TO3M, KOMTO M3Mo/a3Ba AMHAMMYEH macuB. TO3M MOAXOZ 3HAUYUTEsIHO
NpeBb3XoXaa Apyrute noaxoam, Kouto ca 6asmvpaHM Ha /oKasHa WM oTAasedyeHa cucTtema 3a
ynpaB/ieHMe Ha 6a3u oT gaHHW. lNonyyeHUTe pe3ynTaTM MOKasaxa, 4ye AMHAMUYHUTE MacuUBKU WU
NIOKanHUTe Habopu OT AaHHM ce 06XoXKAaT MHOro Mo-6bpP30, OTKONKOTO AAHHWUTE CbXPaHEHU B
nameTTa Ha KOMMNIOTbPA, HO U3BAEYEHU OT SIOKA/IHa UK oTaanedyeHa 6asa oT JaHHMU.

Kralev, V., Kraleva, R., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) An analysis of a
web service based approach for experimental data sharing, International Journal of Online
Engineering (iJOE), Vol.14(9), 2018, pp.19-34, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i09.8740, (Scopus CiteScore 2018: 0.55, SIR 2018: 0.146).

B Ta3u cTatvA ca NpeAcTaBeHU pesynTaTute, KOUTo baxa NnoaydyeHu nNpu eanH CpaBHUTENIEH aHanu3
MeXKAy [Ba PasIMUYHU METoJa 33 EKCMEepPUMEHTaNIHO crnogensHe Ha gaHHW. O6CbaeHM ca HAKOKO
nTepaTypHU N3TOYHMKA, CBbP3aHM C Ta3u nNpobaemaTtrka n HAKOM noaxoam 3a o6paboTka Ha AaHHM.
AHaNM3NpPaHN ca pPasiIUYHN TEXHOIOMMK, CBBP3AHK C yeb ycnyrmte, HAUMHUTE 3@ TAXHOTO M3MOM3BaHE
M 061acTUTE Ha TAXHOTO NPUNOXKEHUE. 3a LeAUTe Ha Npoy4YyBaHeETo e paspaboTeHa cneumduyHa yeb
ycayra 3a u3B/MYaHE Ha KOHKPETHW AaHHW OT 6a3a OT AaHHW, KOATO CbXpaHABa MHpopmauusa ot
npoBefeHN eKcrnepumeHTM. OnucaHM ca MeToAoJsiorMaTa M YCNOBMSITa 33 NpoBeXKAaHe Ha
ekcnepumMmeHTUTEe. AHaZIM3MPaHK ca ABa Pas3INYHMU UHAMKATOPA, CbOTBETHO: BPpEME 3a M3B/IMYAHE HA
AaHHUTe OT 6a3aTa OoT AaHHM U Bpeme 3a 06XoK4aHe Ha BCUYKM 3anmcu. PesyntaTuTe NoKasBear, Yye npu
M3B/IMYAHETO Ha XWMAAAM 3aMMCKM MOXKE [a Ce M3MO0J3Ba KaKTo 6asnpaH Ha yeb ycnyrn noaxon, Taka
Cblo M noaxon, 6asnpaH Ha oTAaneyeH CbpBbp 3a 6a3n oT gaHHU. MpK U3BAIMYAHETO HA MUIUOHMU
3anuncu obaye, Hal-6bP3UAT BapMaHT ce OKas3a TO3M, KOMTO M3NOA3Ba OTAa/IeYEH CbPBbLP 3a 6asu oT
AaHHW. MonyyeHUTe pe3ynTaTv NoKasaxa U ole, Ye Npu 06xXoXKAaHEeTO Ha JAaHHU, KOMTO Ca CbXPaHEHMU
B AMHAMMYHM MACMBM B MameTTa (CbAbpiKallyM CTPUHIOBM HW30BE), AaBaT 3Ha4MTeNHO no-aobpa
NPOW3BOAUTENHOCT (MPY TO3M NPOLLEC), OTKOJIKOTO BCUYKM Apyrv noaxoamn 6asmpaHu Ha Habopu oT
OaHHN.,

Kraleva, R., Kralev, V., Kostadinova, D. (2019) A Methodology for the Analysis of Block-Based
Programming Languages Appropriate for Children, Journal of Computing Science and Engineering
(JCSE), Vol.13(1), 2019, pp.1-10, Korean Institute of Information Scientists and Engineers (KIISE), DOI:
10.5626/JCSE.2019.13.1, (Scopus CiteScore 2018: 0.72, SIR 2018: 0.125).

B TasM cratma ce AMCKYTMpa TeHAEHUMATa 3a YCTOMYMBO HamaffBaHE Ha WHTepeca KbM
NPorpamMMpaHeTo y MAaanUTe X0pa, KOETO ce NpeBpblia B Npobaem 3a rnobasHOTO MKOHOMMYECKO
passuThe. AMHAMUYHO M3MEHALWMTE Ce TEXHONOTMM, Haslara BbBEXKAAHETO HAa HOBM Noaxogu 3a
obyuyeHune. Bcuuko ToBa nopaxkaa HeobxoAMMOCTTa OT BbBEKAAHETO HA HOBM YY4EOHU AUCLUNANHM,
CBbP3aHM C M3y4yaBaHe Ha KOMMIOTbPHO MPOrpamupaHe oOlle B HayasHOTO obpasoBaHue. Mankute
YYEHULM Ce 3aN03HaBAT C OCHOBUTE M HAaYMHA HA NPOrpamMpaHe C MOMOLLTa Ha HOBW BM3YasiHU e31LM
33 nporpamupaHe, HapeyeHW 6n0K-6a3MpaHM nporpamHn esmum (block-based programming
languages), KOMTO [aBaT Bb3MOXHOCT 33 KOHCTPyMpaHe Ha Mporpamu M anroputmu (nporpamHa
NIOTMKa), caMo Ype3 BNAYEHE M MYCKaHe Ha OTAE/NHM NPOrpaMmHu pparmeHTH nam 610KoBe, HapedeHu
Ha aHraMickn program chunks. MMeHHO ToBa MpaBu Te3n e3uuM 3a MNpPorpamupaHe JecHW 3a
M3MNoN3BaHe AOPU OT ManKku aeua. HactosawoTto n3cneasaHe 6e NPoBOKMpPAHO OT iMncaTa Ha Aobpa
obocHoBKa npu n3bopa Ha 610K-6a3MpaHM NPOrpamHM e3muUm, OCHOBAHM Ha TeXHUTE QYHKLMOHANHU



XapaKTePUCTUKKN, UHTepdecHM 1 npeanodYnTaHMeTo Ha camuTte deua. Cblo Taka B TasM cTatma ca
pasrnefaHn HAKOM OT CbBpemMeHHUTe 610K-6asuvpaHn e3nuu 3a nporpammpaHe. HanpaseHo e
npoy4YyBaHe Ha CbBPEMEHHU Hay4HW Ny6AMKaumMm no Tasm npobaematunka. Ched KOeTo ca onpeaeneHu
KpUTEpUU 3a cpaBHABaHE M aHaAM3 Ha Te3n e3nuu 3a NnporpamupaHe. KaTo pesynTaT oT HanpaBeHoTo
nscneaBaHe ca MOCOYEHW BU3yasHWUTE e3uUM 3a NporpammpaHe, yAOBNETBOPABALLM B Hal-ronama
cTeneH NMocoyeHUTe KpuTepuun. Bb3 ocHOBa Ha npenJsiolKeHaTa MeToaMKa ca u3bpaHu gBa e3uKa:
Scratch n Code.org, KouTo 65xa M3N0N3BaHM B NPOABLAXKEHUE Ha 2 cegMULN OT yYeHUUM B 3-Tn U 4-Tn
K/Jac B eHO OCHOBHO yunaulle. MHEHMEeTO Ha yYeHUunTe e cbbpaHo U aHaNM3npPaHo, a pesyataTuTe
ca npeAcTaBeHW B Kpas Ha cTaTuATa. OCHOBHATa Lien Ha ToBa NpoyyBaHe be Aa ce onpeaenu cteneHTa
Ha cX0A4CTBO Ha 6/10K-6a3MpaHMTe e3num 3a NPorpaMmmpaHe ¢ TPagULMOHHUTE e31LM 33 MporpamupaHe
M Bb3MOMKHOCTTa MM 3a M3N0ON3BaHe B BbArapckute yunnuwa. NpegnoskeHata MeToA0/10MUA NEeCHO
Moe Aa 6bae afanTMpaHa U U3MNo/3BaHa U B APYru CTPaHMU.

Kralev, V., Kraleva, R., Kumar, S. (2019) A Modified Event Grouping Based Algorithm for University
Course Timetabling Problem, International Journal on Advanced Science, Engineering and
Information Technology (IJASEIT), Vol.9(1) pp. 229-235, 2019, INSIGHT - Indonesian Society for
Knowledge and Human Development, DOI:10.18517/ijaseit.9.1.6488, (Scopus CiteScore 2018: 1.07,
SJR 2018: 0.230).

Tasu cTaTma npeacTaBa eAHO U3cne[BaHe, CBbP3aHO C NONYYEHUTE Pe3yaTaTh OT eAHU MoaANPULMpPaH
anroputbm, 6asnpaH Ha rpynmpaHe Ha cbbutna (MEGB), KOWTO e U3NON3BaH 3a pelllaBaHe Ha 3aJa4YaTta
33 aBTOMATM3MPAHO FeHepUpaHe Ha YHUBEPCUTETCKM yuyebHM pasnucaHua (UCTP). MocoyeHu ca
MHOKECTBO MOAE/IM 33 ONMCaHME HA Npobema M MHOXKECTBO NOAXOAM 33 pellaBaHeTo My. OCHOBHaTa
naesa Ha npeanoXeHata moanduKauma e, Ye Ypes peayumpaHe Ha 6posa Ha reHepUpaHUTe pelleHus,
BPEMETO 33 M3MbJHEHME Ha anropmuTbMa Le H6bae No-KpaTKo. MpeacTaBeHo e HarneaHo NOeTanHoTo
M3NbJAHEHWE Ha MmoandULMPaAHMA anropuTbm Ha 6asaTa Ha onucaHma nogxod. OnucaHu ca
METO/0/I0MMATA, YCAOBUATA U LENTE Ha NAAHUPAHUTE eKCNePUMEHTU. AHANN3UPaHU ca NONyYeHUTE
eKCNepUMEHTA/IHM Pe3yaTaTH, KaTo Ca HaNnpaBeHM U CbOTBETHUTE M3BOAM. MNpu yBennyaBaHe Ha 6pos
Ha rpynute (oT cbbuUTUA), BpeMeTo 3a U3nbaHeHMe Ha MEGB anropuMtbma ce yBenvMyaBa M CTaBa
CbU3MEPUMO C BPEMETO 33 U3MbJIHEHWE Ha CTaHAAPTHUA (He-onTuMmanpaH) EGB anroputbm. Hai-
[o0bpuTte pesyntatu ce nonydyasaT B nbpeute 30% oT chopmupaHmTe rpynu. B Tesm rpynu (ot cbbuTtus)
BpemeTo 3a u3nbiHeHne Ha MEGB anroputbma € B MbTWM NO-MasIKo OT BPEMETO 33 MU3NbJIHEHME HA
CTaHAapTHUA (He-onTumusnpaH) EGB anroputbm. ToBa e Taka, 3awoTo npu EGB anroputbma, npu
BCSKa NPOMsHA B HapeabaTa 3a cbOMTUATA, Ce reHepunpa HOBO PeLUEHME Ha 3agayaTa, BKAHOYBALLO
BCUYKM CbOUTUA, T.€. BCUYKM CbOUTUA Ce NpeHapeXaaT OTHOBO BbPXY CbOTBETHOTO pasnucaHue. Mpu
MEGB anroputbma, TO3M Npouec ce ONTUMMU3NPaA Ype3 reHepupaHe Ha YacTUYHU peLleHmnA Ha 3a4a4aTa
(pasnucaHumsa), npu Kouto HapeabaTa Ha CbOUTUATA B rPYNUTE Npeam TeKyLWaTa He ce npomeHs. OcseH
TOBa e HanpaBeH M cpasHUTeNeH aHanu3 mexay MEGB anroputema v gea gpyrm anroputmu 3a UCTP,
CbOTBETHO FEHETUYEH aArOPUTBbM C JIOKasieH MeTod Ha TbpceHe (GALS) u anropuTbm C NOKANHO
TbpceHe, 6asnpaH Ha XxpomaTnyHu Knacose (CCLS). MonyyeHnTe pesyaTaTv NoKasaxa, Ye airoputmmTe
MEGB n CCLS reHepupaT no-a06pu pelleHusa npu no-masaku Habopu oT BXoaHU AaHHK, AoKaTo GALS
aNIrOPUTBMBT FreHepuMpa No-406pu peleHnsa Npm No-roieMm Habopu oT BXOAHW AaHHU. o OTHOoWeHMKe
Ha BPEMETO 3a M3NbJHEHWE Ha TpuUTe anropuTbma, Hele ycTaHoBeHo, Yye GALS anroputbma ce
M3NbJIHABA 3HAaYMTENHO NO-6aBHO B CPaBHEHME C APYrv ABa aAropuTbma.



b. HayuHu ny6auKauum B U3gaHua, KOUMTO ca pedpeprupaHn U UHAEKCUPaHU B Apyru 6a3u oT gaHHU
C Hay4yHa nHpopmaums, pasnuuHm ot Scopus n Web of Science

Kralev, V., Kraleva, R. (2011) Web Service Based System for Generating Input Data Sets. Proceedings
of the Fourth International Scientific Conference "Mathematics and Natural Sciences", FMNS-2011,
Bulgaria, Vol.2, pp.49-56, 2011.

B HacToAllaTa cTaTUA e NpeasioXKeH apxXUTEeKTypeH moden Ha pasnpegeneHa MHGOpPMaLMOHHA
cuctema 6asupaHa Ha yeb ycayru 3a aBTOMaTU3MpPaHO reHepupaHe Ha Habopu OT BXOAHM AAHHMU.
HaKkpaTko ca npeactaBeHu yeb ycnyrute, KaTto cpeacTBo 3a paspaboTBaHe Ha pasnpeneneHu
copTyepHn cnuctemu. MNpeacraBeHa e TPUC/OWHA apXMTEKTYPHa cXxema Ha MHbOPMaLMOHHa cucTeMa,
KOATO Ce CbCTOM OT KANEHTCKM C/I0M, C/ION 3a YCAYTM U c/ioi 32 gaHHU. OnNKncaHo e cb3aaBaHeTo Ha yeb
yC/yra KakTo M peanusauusaTa Ha npegjaraHute oT Hes yeb metoau. M 3a gBaTa yeb metopa e
npeacraBeH NceBao Koda 3a TAXHOTO paspaboTsaHe. Yeb meToamuTe ca UMNAEMEHTMpPaHU B peanHo
npunoXxXeHume n Ca TeCTtBaHN.

Kralev, V., Kraleva, R. (2013) Variable Neighborhood Search Based Algorithm for University Course
Timetabling Problem. Proceedings of the Fifth International Scientific Conference, FMNS-2013,
Bulgaria, Vol.1, pp. 202-214, 2013.

B Tasu cTtatvA e npeacTtaBeH anroputbm basmpaH Ha noaxoaa VNS (Variable Neighborhood Search).
To e M3MON3BaH YCMEWHO NPW pelaBaHEeTO Ha 3ajadyaTa 3a aBTOMATM3MPAHO CbCTaBAHE Ha
YHUBEPCUTETCKO Yy4yebHO pasnucaHue. lpeactaBeHW ca MeToAMKaTta, obeKkTa M npegmera Ha
nscnegBaHeto. Cblo Taka ca GopmyaMpaHM W LEAMTe Ha NAaHMPaHUTE  EeKCMepUMEHTW.
MpeanoXKeHNAT anropuTbM € CPaBHEH C APYrY ABa anropuTbma — reHeTudeH (FA) u mumeTnyeH (MA).
TpuTe anropuMTbma ca TeCTBaHWM BbPXY €4HM M CbluM Habopu OT BXOAHM AaHHM. B 3aKnioueHMeTo e
oTbenAsaHo, Yye paspaboTeHus anropuTbMm, 6asmpaH Ha noaxoaa VNS, moxke ga 6bae u3nonssaH
yCnewHo npu pellaBaHe Ha 3aZayaTa 3a aBTOMATM3MPAHO CbCTAaBAHE Ha YHWBEPCUTETCKU yyebHM
pasnucaHuA, KakTo NPy Manku Habopu OT BXOAHM OaHHW, Taka U npu ronemu. OT HanpasBeHUTe
€KCMEPUMEHTM Ce BUXKAA, Ye MPU MasKK Habopu oT BXoAHM AaHHM, MA aasa no-gobpu pesyiTtatu 3a
nprvemnneo speme. Mpu yBennyasaHe Ha 6pos Ha cbbuTUATa 06aye, BPEMETO 3a U3NbJHEHME Ha MA
€ MHOTFOKPaTHO NO-ro/IAMO OT BPeMETO 3a u3nb/HeHue Ha VNS 6a3mpanHna anroputom. OcBeH ToBa 3a
eHW 1 Cblm Habopw OT BXOAHU AAHHWM TOM HAMMPaA PELUEHMA CbUM3MEPUMM, @ B HAKOM ClyYau U no-
806pu oT Tesn HamepeHun oT MA. KaTo 6baewm TeHAeHUMM 3a paboTa, MoxKe Aa ce oTbenerku
TbPCEHETO Ha HAYMHM 33 ONTUMM3MPAHE HA aNrOpPUTBLMA MO OTHOLEHME Ha HEeroBoTO BPeMe 3a
nsnbaHeHne. CblWO Taka e HeobxoaMmo fa b6bae HanpasBeHo no-mawabHo u3cnegBaHe 3a
onpeaensHe Ha ONTMMAJHOTO CbOTHOLIEHME MeXay 6poAT Ha GoOpMUpPAHUTE CTPYKTYPU OT CbbUTUA
(rpynun) n 6poaT Ha cbbUTUATa BLB BCAKA CTPYKTypa (rpyna).

B. Kpanes, P. KpaneBa, Q. boueBa, KoctaguHoBa, [. Cb3gaaBaHe Ha MHTEPAKTUBHO Yy4ye6HO
CbAbpKaHMe OPUMEHTUPAHO KbM Buaeoknunose. C60pHUK "EnekTpoHHU $opmmu Ha obyueHue B
yHUBEpCUTeTCKOTO obpasoBaHue". U3a. AsaHrapg Mpuma, Codua. 2014. ctp. 105-122, ISBN: 978-
619-160-360-2.

B HacToAWaTa cTaTUs e aHa/In3npaHa Heobxo4MMOCTTa OT paboTa ¢ MynTUMeaUnHN 06eKTu (pecypcu)
npM cb3gaBaHeTO Ha y4ebHO cbabprkaHWe B nnaTpopmarta Blackboard Learn. AHanusumpaHu ca
HAKOJIKO MPOrpamMHM NPoAYKTa 3a Cb3faBaHe Ha Buaeo ¢dainose, Kato eguH oT Tax — CamStudio e
npeacTaBeH W pasrnegaH no-nogpobHo. [AUCKYTMpPaHW ca HAKOM OCHOBHM NapameTpu Ha
BMAEOKNNMNOBETE, KAaTO Ca A3Z4EHMN M HACOKM NPUM TAXHOTO 3agaBaHe. HanpaBeH e cpaBHUTENEH aHanu3
Ha Bb3MOXKHUTE HauMHM 3a AobaBAHe Ha BUAEOKAUMNOBE KbM y4ebHO cbabpiKaHue B Blackboard Learn.



Kralev, V., Kraleva, R., Yurukov, B. (2016) An Event Grouping Based Algorithm for University Course
Timetabling Problem, International Journal of Computer Science and Information Security, Vol.14(6),
pp. 222-229, 2016. (Journal IF 2016: 0.519).

B Tasu crtatMs e npeacTaBeHO eAHO M3CnefBaHe BbpXy €AuH aaropuTbm 3a aBTOMaTU3MpPaHO
reHepupaHe Ha YHMBEPCUTETCKM y4yebHM pasnucaHusa, KOUTO W3MOA3Ba rpynupaHe Ha CbbuTus.
AHann3npaHM ca HAKONKO Ny6MKaLMKM B KOUTO ce 06CbKaa Npobaema U HSIKOM NoAXoAM 32 HErOBOTO
pelasaHe. [pynMpaHeTo Ha CbOMTUA B rpynn ¢ paBeH 6poit CbObUTMA BbB BCAKA eaHa He € MPUN0KMMO
33 BCMYKM BXOAHW Habopu OT aaHHW. Mopaan Tasu NpUUMHA B CTAaTUATA € NPEeAsIoKeH eauH Mno-
YHMBEpCaneH Noaxos 3a rpynupaHe Ha BCUYKM Bb3MOMKHU FPynu OT CbOUTUA, KOUTO ca CbU3MEPUMMU
no rofemmnHa. CbLo TaKa e NpPeAcTaBeHo U3MbJHEHWE Ha eaMH anropmuTbm, 6asnpaH Ha TO3M NOAXOA.
OnuncaHM ca MeToao/IornaATa, yCI0BUATA U LENUTE Ha ekcrepumeHTa. AHanu3MpaHu ca nosyyeHute
eKCMepUMEeHTa/IHM pe3ynTaTu, KaTto ca GopmyMpaHn N CbOTBETHUTE U3BOAMW.

Kralev, V., Kraleva, R. (2017) Methods and tools for rapid application development, Proceedings of
the Il International Scientific and Practical Conference "Methodology of Modern Research" (March
29, 2017, Dubai, UAE), N2 4(20), Vol.1, April 2017, pp. 21-24, ISSN 2413-1032.

B Tasu cTaTMA e AMCKYTMPaHa KoHuenuuaTa 3a 6bp30 paspaboTBaHe Ha NPUAONKEHMA U HAKON HEWHU
cneunduyHn ocobeHocTu. ChlLo TaKa ca NOCOYEHWN OCHOBHUTE eTanu, 6asmMpaHy Ha Tasn KoHUenumsa
npu paspaboTBaHe Ha pas3NYHM BUAOBE NPUIOXKeHWA. Te3n ABa eTana ca: NPOeKTUpaHe Ha
NPUIOXEHNETO, KOorato ce Cb3fAaBa Herosus BbHWeEH BMA (T.e. ToBa e MpeACTaBAHETO Ha
NPUIIOXKEHNETO) U CbOUTUIMHO-OPMEHTMPAHO MpOrpamupaHe, KOrato ce MMNAemMeHTUMpaT MeToau,
KOMTO Ce W3NbAHABAT MNPW Bb3HWKBaAHe Ha onpedeneHn cbbutna (T.e. noBeAeHUETO Ha
NPUAOXKeHWeTo). [AWUCKYTMpaHM ca U Cca aHa/lM3MpaHM Hal-yecTo W3MOA3BaHWUTE cpeau 3a
pa3paboTBaHe Ha npuaosKeHus. lNpeactaBeHoO e CbloO M pa3paboTBaHETO Ha MpUNOXKeHue 3a
N34nCcNABaHe CTOMHOCTUTE Ha HAKOWU TPUTOHOMETPUYHN GYHKLMU U U34epTaBaHe Ha TeXHUTE rpaduku.
Pa3paboTeHOTO NpPUIOXKEHME € TECTBAHO, KAaTO Ca NMOKa3aHM W pe3ynTaTh OT HErOBOTO M3MbJIHEHME.
dopmynmpaHu ca TeHAEHUMN 3a Bbaello pa3BMTUE Ha U3CaeaBaHeTo.

Kraleva, R., Kralev, V., Shtarbanova, I. (2019) Common design-model for software development,
Proceedings of the XllIl International Scientific and Practical Conference "International Trends in
Science and Technology", Vol.1, May 31, 2019, Warsaw, Poland, 2019, Vol.1, May 2019, pp. 3-12,
ISBN 978-83-954081-3-7.

B Tasu CTaTMA e HanpaBeH aHanAM3 Ha Bb3MOXKHOCTUTE Ha cpeauTe 3a 6bp3o paspaboTBaHe Ha
cobTyepHn npunaoxkeHua (oT aHr. rapid application development). Te3sn cpegu HamupaT roaamo
NPUIOXKEHWE NPU Cb3[ABAHETO Ha Pa3NUYHU cOPTyepHU NPOAYKTU. AHanm3mpaH e GaKTbT, Ye He
BMHArM paspabotymumTe MMaT ACHA NpeacTaBa 3a NpeanoyYnuTaHusTa Ha noTpebutennte, nopaau
KOETO YeCTOo Ce CTapanT NPUIOKEHUATA UM a Npeanarat, KoJIKOTO € Bb3MOXHO nosede ¢yHKLmK. OT
Apyra cTpaHa Hay4yHuTe pa3paboTKM CBbP3aHM CbC CODTYEPHUA WMHMKEHEPWHT npeanarat Bce no-
WMHTEPECHM M MHOBATUBHM NOAX0AM 3a pa3paboTBaHe Ha codTyep, KOUTO He BUHArM obaye ca HaMbHO
NPUAOKMMWU B MNpaKkTuKkaTa. CamouenHoTo pa3paboTBaHe Ha codTyep, KOWTO Aa OTroBaps Ha
onpeaeneHa onepauMoHHa CUCTEMA, MOXe Aa AOoBede OO0 OrpaHM4YaBaHe Ha LenesaTta rpyna or
notpebutenun. LUMpoKoTo pasnpocTpaHeHMe Ha eguH codTyep moxke Aa H6bae rapaHTMpaHO camo
TOraBa, KOroTo TOM e JOCTbMNeH npe3 UHTepHeT. ETo 3alL0 B HacToALWaTa CTaTUsA e npeacTaBeH 0606weH
MoAen 3a NpoekTMpaHe Ha yeb 6asupaHu npunoxenua. Mpu paspaboTBaHeTo ce w3nNon3BaT
CbBPEMEHHU METOAM 33 MPOEKTUPAHE, NPAKTUYECKM 3HAHMA U ONUT, @ TaKa CbLLO M NpesnoYnTaHNA
Ha ueneBaTa rpyna ot notpebutenn. Kato pesynTtat OT HanpaBeHOTO M3cC/lefBaHe e Cb3gageH
KOHLEeNTyaNeH MoAenN 3a NPOEKTUPaHe U pa3paboTBaHe Ha NPUIOKEHMA OT onpeaeneH Knac.
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I. HABILITATION THESIS

Velin Kralev, Combining evolutionary algorithms with local search methods. Exact and approximate
solution to a class of optimization problems, University Publishing House “Neofit Rilski”,
Blagoevgrad, 2018, ISBN: 978-954-00-0178-4

Combining evolutionary algorithms with local search methods. Exact and approximate solution to a
class of optimization problems. Chapter one of the monograph presents a brief introduction to
evolutionary algorithms, examining genetic and mimetic algorithms in details. Various approaches to
using these algorithms for solving combinatorial optimization problems are presented. A brief
overview of the basics of graph theory is also given, and the problem of finding a minimal Hamiltonian
cycle in a complete undirected graph is analyzed exhaustively. Several ways to solving this problem are
discussed, for example, using the "backtracking" approach, which is optimized by the "branch and
bound" method, and also solving the problem by using a genetic and mimetic algorithm.

Chapter two presents the implementation of all the functions that algorithms use during their
execution. The computational complexity of the algorithms is determined. Chapter three presents the
methodology for conducting the experiments, defining the goals of the monograph, the object and the
subject of the study. The input data for the experiments are also presented. The manner of use of the
software for the experiments is clearly described. Chapter four presents the results obtained after
conducting the experiments. They are divided into three separate groups (according to the
methodology presented in the previous chapter.

Chapter five analyzes the results of the experiments. The analyses of the results have been
made in such a sequence that follows the distribution of the experiments into three groups. The first
group of experiments analyzes the behavior of the exact algorithms which are based on permutation
generation and the backtracking method, but optimized through using the "branch and bound"
approach. The results obtained from the exact algorithms and the approximate algorithms are
analyzed in the second group of experiments. In the third group of experiments, the influence of the
local search method and the influence of the genetic crossover operator on the quality of the
generated solutions (for the same input data) is analyzed.

The results led to the conclusion that combining evolutionary algorithms with local search
methods is a powerful tool for solving combinatorial optimization problems. Precise algorithms using
different techniques, such as the "backtracking" method, make it possible to find optimal solutions
(within an acceptable time), but only for problems with a small amount of input. In contrast,
approximate algorithms typically have polynomial complexity. This allows these algorithms to be used
for problems with a much larger input size.



Il. SCIENTIFIC PUBLICATIONS (AFTER PhD)

A. Scientific publications in journals that are referenced and indexed in scientific databases -
Scopus or Web of Science

Kralev, V. (2017) An Analysis of a Recursive and an Iterative Algorithm for Generating Permutations
Modified for Travelling Salesman Problem, International Journal on Advanced Science, Engineering
and Information Technology (IJASEIT), Vol.7(5), 2017, pp. 1685-1692, INSIGHT - Indonesian Society
for Knowledge and Human Development, DOI: 10.18517/ijaseit.7.5.3173, (Scopus CiteScore 2018:
1.07, SJIR 2018: 0.230).

This paper presents the results of a comparative analysis between a recursive and an iterative
algorithm when generating permutation. A number of studies discussing the problem and some
methods dealing with its solution are analyzed. Recursion and iteration are approaches used in
computer programs to implement different algorithms. An iterative approach is the repeated
execution of the same source code until a certain end condition is met. On the other hand, a recursive
approach uses a recursive function that repeatedly calls itself. This function contains a source code
that must be executed repeatedly. Both algorithms presented in this paper can be used to generate
permutations of an n element set. The algorithms are modified so that they can be used to solve the
Travelling Salesman Problem (TSP) with a small number of vertices. Several publications that discuss
the TSP and some approaches to its solution are also presented. The methodology and the conditions
for conducting the experiments are described in details. The obtained results have been analyzed; they
show that for the same conditions the iterative algorithm works from of 23 to 2* times faster than the
recursive algorithm in all the tested input data. Several approaches to optimize the two algorithms in
terms of the number of permutations tested when searching a minimal Hamiltonian cycle are
presented.

Kralev, V., Kraleva, R. (2017) A local search algorithm based on chromatic classes for university
course timetabling problem, International Journal of Advanced Computer Research (IJACR),
Vol.7(28), 2017, pp. 1-7, ACCENT Social and Welfare Society, DOI: 10.19101/1JACR.2016.627011.
(Scopus SNIP 2018: 0.847, SIR 2018: 0.125).

This paper presents a study for a local search algorithm based on chromatic classes for the university
course timetabling problem. Several models and approaches to resolving the problem are discussed.
The main idea of the approach is through a heuristic algorithm to specify the chromatic classes of a
graph in which the events of the timetable correspond to the graph vertices and the set of the edges
represents the possible conflicts between events. Then the chromatic classes should be sorted
according to specific sort criteria (a total weight or a total count of events in each class), and finally the
local search algorithm starts. The aim of the experiments is to determine the best criterion to sort
chromatic classes. The results showed that the algorithm generates better solutions when the
chromatic classes are sorted in a total weight criterion.

Kralev, V. (2018) Different Applications of the Genetic Mutation Operator for Symetric Travelling
Salesman Problem, International Journal on Advanced Science, Engineering and Information
Technology (IJASEIT), Vol.8(3) , 2018, pp. 762-770, INSIGHT - Indonesian Society for Knowledge and
Human Development, DOI:10.18517/ijaseit.8.3.4867, (Scopus CiteScore 2018: 1.07, SJR 2018: 0.230).

This paper presents the results of an analysis of three algorithms for the Travelling Salesman Problem
(TSP). The basic steps of genetic algorithms (GAs) and their benefits in solving combinatorial
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optimization problems are also presented. Moreover, several studies related to TPS and some
approaches to its solution are discussed. An optimized version of the standard recursive algorithm for
solving TSP using the backtracking method is presented. This algorithm is used to generate optimal
solutions concerning the studied graphs. In addition, a standard genetic algorithm for solving TSP and
its modification are also presented. The modified algorithm uses the genetic operator mutation in a
different way. The results show that the recursive algorithm can be used successfully to solve the TSP
for graphs with a small number of vertices, for instance, 25-30. The results of the two GAs were
different. The modified GA found the optimal solutions for all tested graphs, while the standard GA
found the optimal solutions in only 40% of the cases. These results were obtained for a reasonable
time (in seconds), with appropriate values of the control parameters - population size and
reproduction number. It appeared that the use of the genetic mutation operator yields better results
when applied to identical solutions. If pairs of identical solutions are found in a population, then every
second must mutate. The methodology and the conditions for conducting the experiments are
described in details.

Kraleva, R., Kralev, V. (2018) An evaluation of the mobile apps for children with special education
needs based on the utility function metrics, International Journal on Advanced Science, Engineering
and Information Technology (IJASEIT), Vol.8(6), 2018, pp. 2269-2277, INSIGHT - Indonesian Society
for Knowledge and Human Development, DOI:10.18517/ijaseit.8.6.6309, (Scopus CiteScore 2018:
1.07, SJR 2018: 0.230).

Mobile apps can be used in various environments and at any time. People used them for learning,
communications, and entertainment. Because of the ease use of mobile devices interface (like
smartphone and tablet), then everyone, including the children with special needs, can have used them.
In recent years, there has been an increase in the efforts of educational institutions and of scientists
to support children in their daily life. Ongoing developments in communication and information
technologies contribute to this process. The main goal of this study is to present the basic functional
requirements for the mobile apps for children with special needs. The current state of the scientific
research related to the design and development of mobile apps is discussed. This issue became very
important in the last years because of an increase in the number of children with special needs on a
worldwide scale is observed. And the same time the increase in the use of mobile technologies of
them. The proposed model for the evaluation of potential utility provides for the classification of the
mobile applications designed for children with special needs about their functionality features. This
model is based on our studies of the state-of-art scientific works of many authors. Whit the model for
the evaluation of potential utility, the 27 mobile applications for children with special needs,
downloaded from the mobile application stores: Apple Store, Google Play and Store Windows Phone
Apps, were classified and analyzed. The results showed that despite the variety of mobile applications,
those that are suitable for children with special needs are too few. Most of the applications cover only
half of the evaluation criteria, which means they have functionalities only for individual needs.
Therefore, the proposed utility function metrics of the evaluation can be used as a basis for interface
developing for mobile apps, appropriate for children with special needs.

Kraleva, R., Kralev, V., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) Design and analysis
of a relational database for behavioral experiments data processing, International Journal of Online
Engineering (iJOE), Vol.14(2), 2018, pp.117-132, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i02.7988, (Scopus CiteScore 2018: 0.55, SJR 2018: 0.146).

This paper presents the results of a comparative analysis between different approaches to
experimental data storage and processing. Several studies related to the problem and some methods
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for solving it have been discussed. Different types of databases, ways of using them and the areas of
their application are analyzed. For the purposes of the study, a relational database for storing and
analyzing specific data from behavioral experiments was designed. The methodology and conditions
for conducting the experiments are described. Three different indicators are analyzed, respectively:
memory required to store the data, time to load the data from an external file into computer memory
and iteration time across all records through one cycle. The obtained results show that for storing a
large number of records (in the order of tens of millions rows) either dynamic arrays (stored on
external media in binary file format), or an approach based on a local or remote database management
system can be used. Regarding the data loading time, the fastest approach was the one that uses
dynamic arrays. It outperforms significantly the approaches based on a local or remote database. The
obtained results show that the dynamic arrays and the local data sets approaches iterated much faster
across all data records than the remote database approach.

Kralev, V., Kraleva, R., Sinyagina, N., Koprinkova-Hristova, P., Bocheva, N. (2018) An analysis of a
web service based approach for experimental data sharing, International Journal of Online
Engineering (iJOE), Vol.14(9), 2018, pp.19-34, Kassel University Press GmbH, DOI:
10.3991/ijoe.v14i09.8740, (Scopus CiteScore 2018: 0.55, SIR 2018: 0.146).

This paper presents the results obtained from a comparative analysis of two methods for experimental
data sharing. Several works related to the topic and some approaches for processing data have been
discussed. Different technolgoies related to the web services, ways of using them and the areas of their
application are analyzed. For the purposes of the study, a web service for retrieving specific data from
a behavioral experiments database was developed. The methodology and conditions for conducting
the experiments are described. Two different indicators are analyzed, respectively: time to retrieve
the data from a database and iteration time across all records through one loop. The results show that
when retrieving thousands of records both web service based approach and an approach based on a
remote database server can be used. However, when retrieving millions of records, the fastest
approach was the one that uses remote database server. The obtained results show that the dynamic
arrays (containing strings) iterated much faster across all data records than the dataset approach.

Kraleva, R., Kralev, V., Kostadinova, D. (2019) A Methodology for the Analysis of Block-Based
Programming Languages Appropriate for Children, Journal of Computing Science and Engineering
(JCSE), Vol.13(1), 2019, pp.1-10, Korean Institute of Information Scientists and Engineers (KIISE), DOI:
10.5626/JCSE.2019.13.1, (Scopus CiteScore 2018: 0.72, SIR 2018: 0.125).

Nowadays, the interest of young people in programming is decreasing steadily on a global scale. This,
however, is becoming a problem for global economic development. The dynamic development of
technologies requires implementation of new teaching and learning methods. As a result, new
Computer Science courses related to programming in primary education have been introduced. Pupils
learn the basics and the programming skills using new visual programming languages known as block-
based programming languages that allow the design of programming algorithms (program logic) using
drag-and-drop of program chunks, named blocks. This makes the programming languages easy to use
even by young children. The lack of a reasonable argument for the choice of block-based programming
languages based on their functional characteristics, interface and children’s preference prompted this
investigation. This article discusses some of the modern block-based programming languages.
Research into the state-of-the-art scientific publications on this issue has been done. The criteria for
comparing and analyzing these programming languages have been defined. As a result, the blockbased
programming languages that best meet the criteria have been identified. Two languages (Scratch and
Code.org) have been selected based on the proposed methodology. These languages were used for

12



two weeks by pupils in the 3rd and 4th grades in Bulgaria. The main goal of this study is to determine
the degree of similarity between block-based and traditional programming languages, as well as
discuss the opportunity for their use in the Bulgarian primary school. The proposed methodology can
be easily adapted and used in other countries. An important factor in this research is the support
available in the pupils’ native language for the integrated development environment and programming
languages.

Kralev, V., Kraleva, R., Kumar, S. (2019) A Modified Event Grouping Based Algorithm for University
Course Timetabling Problem, International Journal on Advanced Science, Engineering and
Information Technology (IJASEIT), Vol.9(1) pp. 229-235, 2019, INSIGHT - Indonesian Society for
Knowledge and Human Development, DOI:10.18517/ijaseit.9.1.6488, (Scopus CiteScore 2018: 1.07,
SJR 2018: 0.230).

This paper presents a study of a modified event grouping based algorithm (MEGB) for university course
timetabling problem (UCTP). Multiple models to describe the problem and multiple approaches to
solving it are pointed out. The main idea of the modification is that through reduction on the generated
solutions the execution time of the standard event grouping based algorithm (EGB) will be reduced,
too. Also, an implementation of the modified algorithm based on the described approach is presented.
The methodology, conditions and the aims of the experiment are described. The experimental results
are analyzed and conclusions are made. When increasing the number of the groups, the execution
time of the MEGB algorithm increases and equates with the execution time of the EGB algorithm. The
best results are obtained with the first 30% of the groups formed. In these groupings, the execution
time of the MEGB algorithm is much less than the execution time of the EGB algorithm. This is because,
in the EGB algorithm, every change in the event ordinance creates a new timetable, and all events are
repositioned on it. This process is optimized by creating a partial timetable, whereby the ordinance of
events in groups before the current does not change. In addition, a comparative analysis between the
MEGB algorithm and two other algorithms for UCTP, respectively a genetic algorithm with the local
search method (GALS) and a local search algorithm based on chromatic classes (CCLS) is made as well.
The obtained results show that the MEGB algorithm and the CCLS algorithm generate better solutions
for smaller input data sets, while the GALS algorithm generates better solutions for larger input data
sets. However, in terms of the execution time, it was ascertained that the GALS algorithm runs slowest
among the others.

b. Scientific publications in journals that have been referenced and indexed in databases of
scientific information other than Scopus and Web of Science

Kralev, V., Kraleva, R. (2011) Web Service Based System for Generating Input Data Sets. Proceedings
of the Fourth International Scientific Conference "Mathematics and Natural Sciences", FMNS-2011,
Bulgaria, Vol.2, pp.49-56, 2011.

This article deals with a three-layer architectural model of a distributed information system based on
Web services, which will be used for automatic generation of sets of input data. The information
system will be constructed of a client layer, a service layer and of a data layer. The web services as a
tool of developing distributed software systems will be presented briefly. A web service and the
implementation of its web methods will be described. A way to use the developed web methods in
real application will be proposed.
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Kralev, V., Kraleva, R. (2013) Variable Neighborhood Search Based Algorithm for University Course
Timetabling Problem. Proceedings of the Fifth International Scientific Conference, FMNS-2013,
Bulgaria, Vol.1, pp. 202-214, 2013.

In this paper a variable neighborhood search approach as a method for solving combinatory
optimization problems is presented. A variable neighborhood search based algorithm for solving the
problem concerning the university course timetable design has been developed. This algorithm is used
to solve the real problem regarding the university course timetable design. It is compared with other
algorithms that are tested on the same sets of input data. The object and the methodology of study
are presented. The main objectives of the experiment are formulated. The conditions for conducting
the experiment are specified. The results are analyzed and appropriate conclusions are made. The
future trends of work in this field are presented.

Kralev, V., Kraleva, R., Botseva, D., Kostadinova, D. (2014) Creating video-based interactive learning
content. Compilation "Electronic forms of education in university education". Avangard Prima
Publishing House, Sofia, pp. 105-122, ISBN: 978-619-160-360-2 (in Bulgarian).

This paper analyzes the need to work with multimedia objects (resources) when creating instructional
content on the Blackboard Learn platform. Several software products for creating video files are
analyzed, one of which - CamStudio is presented and discussed in more detail. Some basic parameters
of the videos are discussed, as well as some guidelines for setting them. A comparison was made of
possible ways to add videos to Blackboard Learn content.

Kralev, V., Kraleva, R., Yurukov, B. (2016) An Event Grouping Based Algorithm for University Course
Timetabling Problem, International Journal of Computer Science and Information Security, Vol.14(6),
pp. 222-229, 2016. (Journal IF 2016: 0.519).

This paper presents the study of an event grouping based algorithm for a university course timetabling
problem. Several publications which discuss the problem and some approaches for its solution are
analyzed. The grouping of events in groups with an equal number of events in each group is not
applicable to all input data sets. For this reason, a universal approach to all possible groupings of events
in commensurate in size groups is proposed here. Also, an implementation of an algorithm based on
this approach is presented. The methodology, conditions and the objectives of the experiment are
described. The experimental results are analyzed and the ensuing conclusions are stated. The future
guidelines for further research are formulated.

Kralev, V., Kraleva, R. (2017) Methods and tools for rapid application development, Proceedings of
the lll International Scientific and Practical Conference "Methodology of Modern Research" (March
29, 2017, Dubai, UAE), Ne 4(20), Vol.1, April 2017, pp. 21-24, ISSN 2413-1032.

This paper discusses the concept of rapid application development and some of its specific features.
Also, the main stages based on this concept in the development of different types of applications are
pointed out. These two stages are: application design — when creating the application outlook; and
event-oriented programming — when the methods that will be executed when a specific event occurs
are implemented. The most commonly used application development environments are presented
and analyzed. The development of an application for calculating the values of certain trigonometric
functions and drawing their graphics are described. The application is tested and the results of its
execution are displayed. The guidelines for further research are formulated.).
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Kraleva, R., Kralev, V., Shtarbanova, I. (2019) Common design-model for software development,
Proceedings of the XIlll International Scientific and Practical Conference "International Trends in
Science and Technology", Vol.1, May 31, 2019, Warsaw, Poland, 2019, Vol.1, May 2019, pp. 3-12,
ISBN 978-83-954081-3-7.

Nowadays, software development methods have undergone a number of changes. The most preferred
development environments proved to be rapid application development software and their
application has been increasingly used in various software developments. However, developers not
always have a clear idea of the requirements of the targeted users. They often try to make their
applications with as much functionality as possible putting all their experience and practical knowledge
into them. On the other hand, software engineering research offers increasingly interesting and
innovative approaches to software development which are not always fully applicable in practice.
Software development pursuant to the requirements of a particular operating system can result in the
limitation of potential users. The wide distribution of software can be supported only when it is
available on the Internet. This article will present a Common Design-Model for web-based application
development for a personal electronic schedule and an address book that uses modern scientific
methodologies for software development, practical knowledge and experience, and users’
preferences. As a result of this study, a database, a conceptual model and a prototype of the web-
based application is presented.
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