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JMAHHH)

Hayunwute pa3paboTku Ha KaHauaaTa ca npeacraBeHu B: 1 ejgekTponna kuura; 15 (4 ot Tsx
ca MPUPABHEHU KbM MOHOrpaduueH Tpyn) MyOJUKalMKW HAa AHTIUNCKUA €3UMK B PEIEH3UPAHU U
UHICKCUPAHU MEXKIYHAPOJIHU CHHCaHMs;, [ MMyOJUMKaUMM B MBJIEH TEKCT B COOpPHHLIM Ha
KOH()EePEHIIMH, OT KOUTO 2 Ha aHTJIMKACKH €3WK M 5 Ha OBJITapCKH €3UK; U 6 abcTpakTa Ha aHTJIHICKU

€3UK B PELEH3UPaHN COOPHUIIM HAa MEXKTYHAPOIHH KOH(PEPEHIIIH.

EJIEKTPOHHA KHUT' A (YYEBHHUK):

1. PagociaB MaBpeBcku. Bweedenue ¢ Linux. e-book. YHuBepcuTeTcko H31aTEICTBO
»Heopur  Pwicku“, bBmaroerpax, ISBN  978-954-00-0170-8, 2018. 65 crpaHumm.
http://newweirdscience.com/o0s.pdf

B ToBa yueOHO mocobue ca pasrieiaHd OCHOBHM TEMHU CBBbP3aHU C ONEpaliOHHAaTa CUCTeMa
JIunykc: ocHoBHM ¢yHkiuu Ha OC, ocHOBHM KoMaHiu B JIuHykc, mupekTopunte B JINHYKC, M1caHe
Ha ckpuntose 3a BASH mien, apurmernuecku onepanuu ¢ BASH, ycnoBuu oneparopu B BASH,
®ynkuuu ¢ BASH. KbM TemuTe ca npuiaokeH KOHKPETHH NIPUMEPHU U 33Ja4d 3a YINPAXKHEHUS 110
JUcHUIUIMHATa ,,OnepalMoHHU CUCTEMM . YTpakKHEHHATa ca HACOYEHM KbM Cb3JIaBaHE Ha
MPAKTUYECKH YMEHHs 3a paboTa ¢ onepanoHHara cucreMa JIMHyKC OT riiefHa TOuKa Ha HEHHOTO

aJIMUHHUCTPUPAHE.

IMYBJIUKALIIUU B CIIMCAHUAL:

2. Traykov M., Trencheva M., Mavrevski R., Stoilov A., Trenchev, I. Using partial differential
equations for pricing of goods and services. Scientific Annals of Economics and Business, 2016, 63(2),
291-298. ISSN: 2501-1960.

Ta3u crarus ce 6a3Hpa Ha MCTOAU U TCXHUKH 3a CPABHUTCIICH aHAJIN3, YPC3 MHOBATHBCH MOAXO]


http://newweirdscience.com/os.pdf

3a oOpadyBaHe Ha IEHM HAa pPa3IM4YHM CTOKM M YCIYyrd. B Ta3su crarust CpaBHUTETHUST aAHAIN3
PECTABISIBA TIPOLEC HA HEMPEKbCHATO THPCECHE M aJallTUpaHe Ha J0OPU METOIM 3a LeHOOOpasyBaHe,
KOUTO MOXKE J1a JIOBEJIaT JI0 yBEINYaBaHe Ha Iedanourte. Pasmie:knaHo € YMCIeHOTO PelieHHe Ha YaCTHH
mudepeHIanHy ypaBHeH s, kouto ca 6asupanu Ha Black-Scholes monena 3a nieHooOpa3zyBaHe Ha CTOKH
u yciayru B pamkute Ha EBponeiicku Ommon (European Options). Chiio Taka € pasmieiaHO YUCICHOTO
TIOBE/ICHUE HA PA3JIMYHK SKCIUTMLUTHH M UMIUTMIMTHA METO/IH, KOUTO MOrar Jia ObJaT M3IOI3BaHu [IPH
IIeHOOOpa3yBaHETO Ha aKTUBU Ha KOMIIaHWs B pamkute Ha exuH EBpomeiicku OnmvioH. [lomydenure
pe3yiITaTi OT TEXHHKHTE OIMCAHU B CTaTWsTa ca CPaBHEHH C pe3ylTarthTe MoiydeHu ¢ blsprice tool B

MATLAB.

3. Mavrevski R., Milanov P., Traykov M., Pencheva N. Assessment of different model selection
criteria by generated experimental data. WSEAS Transactions on Computers, 2017, 16, 260-268, ISSN:
2224-2872. E-ISSN: 2224-2872. [uacm om monozpaghuuer mpyol

W3cnenBaHa € BB3MOXKHOCTTA 3a U3I0J3BaHe Ha XaycAophOBOTO Pa3CTOSIHUE KaTto KPUTEpUH 3a
u300p Ha oNTUMaeH MoZeN 3a (UTBaHE (ANPOKCUMHUpAHE) U € CpaBHEHa €(PeKTUBHOCTTA MY C APYrH
YeCTO W3IMOI3BaHM KpuTepur - uH(popManmoHeH kpurepmii Ha Axaiike (AIC) m uH(pOpManmoneH
kputepuii Ha beiic (BIC), upe3 renepupann excriepuMenTanHu gaHHU. [lokazano e, ye XaycaophoBoTo
pascTosiHue MoXe Ja ObJie e(eKTMBHO W3MON3BAHO Karo KPUTEpUM 3a M300p HAa ONTUMAJIEH MOJE.
N3tekHatu ca HeroBute npexumcrsa npen AIC u BIC, karo HanpuMep HE3aBUCMMOCT OT pa3Mepa Ha
u3BaJKaTa (MPUJIOKUMO € BbB BCUUKHU CITy4ail), KAKTO M HETOBUST HEOCTaThK KATO HAalpHUMeEp, OACHOCT

ot overfitting win underfitting, koeto He Moxe J1a ce ciryuu npu u3non3Banero Ha AIC wmu BIC.

4. Milanov P., Koroleova G,, Mavrevski R., Pencheva N. Curve fitting problem: torque — velocity
relationship with polynomials and Boltzmann sigmoid functions. Acta of Bioengineering and
Biomechanics, 2018, 20(1), 169-184. DOI: 10.5277/ABB-01048-2017-03. ISSN: 1509-409X. (IF: 1.112).

luacm om monoepaghuuen mpyol

N3zcnenpan e mpoOniema 3a anpokcuMupane ((hpuTBaHe) Ha KPUBHU 33 3aBUCIMOCT BBPTSIIIl MOMEHT-
CKOPOCT Ha JIaKTUTE 3a (IEKCOPYM M EKCTEH30pPH C TIOJMMHOMH M CHUTMOWIHH (yHKIMM Ha bomMaH.
TectBaHu ca Haif-10OpUTE MOJIENH 32 Ta3U 3aBUCUMOCT U € N30paH ONTUMAITHUS cpef TsX. M3nonsBanu u

CpaBHCHU Ca pPa3jIMiHU HAYUHU 3a NPCACTABAHC HA CKCICPUMCHTAIIHUTC JaHHU IPU MOACIIMPAHCTO



(cpemHu CTOMHOCTH, OOJAaK OT TOYKH, MUHMMAJTHATa M MaKCHMMallHaTa CTOMHOCT B OOJlaka OT TOYKU W
Cpe/lHaTa Ha MUHMMAJTHATa U MaKCUMallHaTa CTOWHOCT B 00JIaKa OT TOYKH), KAKTO W Pa3iIMYHU METO/IM 32
PErpPEeCHOHEH aHAIIM3 Karo Hail-MaJKWTe KBaJpaTd M MUHMMAKC METOJ 3a HAMUpaHE Ha Hah-Io0puTe
MOJIEJIA B OT/ICTTHUTE KIIACOBE MOJIEIIH.

3a oreHKa Ha Hail-100pUTE MOZIENH OT Pa3IMYHUTE KJIACOBE U M300pa Ha ONTUMAJIEH Cpef TAX, ca
npwiokenn kpurepuute Ha Akaiike (AlC), Beiic (BIC), XaycmopdoBo pascTosHre 1 MUHUMH3UPAHE Ha
MaKCUMAJIHUsSI a0COMIOTEH OcCTarbK. [lomydeHnuTe YMCIOBH PE3yNTAaTUTE MOKAa3BaT, 4Ye IOJIMHOMH OT
Pa3JIMYHM CTEIICHU Ca ONTUMAHH MOJICNTH. BBIpekn ToBa, CTOWHOCTUTE HA KPUTEPUUTE 32 ONTUMATHUTE
curmou M Ha bonmMaH ca MHOro OMM3KM JI0 TE3M HA ONTHMAIHHUTE TIOMMHOMHH MOIEIH U
MPOTHO3UPAHUTE CHOTHOIICHHUSATA BBPTAI MOMEHT-CKOPOCT MMar (PM3HMOJIOTHYHO ITOBEICHHE CaMO B
curMouTHATE (PyHKIMHU Ha BoniMaH 1 TeXHUTE IapaMeTpH SICHO CE ThJIKYBAT.

[Nomy4enuTe pe3ynraru Mpearoarar, 4e CUrMOMIHUTE (PYHKIIMK Ha BolMaH ca 1o momxousinu
3a MOIENHMpaHe W TMPOTHO3MpPAHE Ha BpB3KaTa BBPTAI] MOMEHT-CKOPOCT Ha JIAKTUTE 3a (HICKCOpH U
eKCTCH30pH TIPH HETPEHWPAHU KCHHU, B CPAaBHECHHE C TIOJIMHOMH, M TCXHUTE KPUBH ca (DPU3HOJIOTHIHO

3Ha4YMMHMU.

5. Mavrevski R., P. Milanov, M. Traykov, N. Pencheva. Performance comparison of model
selection criteria by generated experimental data. ITM Web of Conferences, 2018, 16(02006),
https://doi.org/10.1051/itmconf/20181602006. elSSN: 2271-2097.

N3cnensana € epeKTUBHOCTTA HA U3BECTHU KPUTEPUU 3a U300p HA MOJIENI 4Ype3 T€HEpUpaHU
€KCIIEpUMEHTAJIHU JIaHHU U ca CPAaBHEHU JIBa YECTO U3MOJI3BAHU B JIUTEpaTypaTa KpUTepus 3a uz0op
Ha Mojen: uHpopMmanoHeH kputepuil Ha Axaiike (AIC) m mHpopmanuoneHn kpurepuit Ha belic
(BIC). HampaBeHu ca 3akioueHHs] 3a NPWIOKHUMOCTTa HA [BAaTa KPUTEPUS B 3aBHCHMOCT OT
pa3mepa Ha U3BaJIKaTa C €KCIEPUMEHTAIHA JaHHU. M3ThKHATH ca MpeIMMCTBATa U HEAOCTAThLUTE
Ha BCEKM OT KPUTEPUHTE, U Ca JAJCHU MPEIOPBKU 3a CIy4auTe B KOUTO CE M3MO0JI3BA €AVHUSA WIN

JpyTUsi KPUTEPUH.

6. Traykov M., Yanev N., Mavrevski R., Yurukov B. Algorithm for protein folding problem
in 3D lattice HP model. International Journal of Biology and Biomedicine, 2018, 3, 16-21. ISSN:
2367-9085.


https://doi.org/10.1051/itmconf/20181602006

[Ipencka3BaneTo Ha TpeTUUYHATA CTPYKTypa Ha JaJ€H MPOTEHH M0 HETrOBaTa aMUHOKHUCEINHA
MOCIIEZIOBATEIHOCT € BaKeH W MpEAU3BUKATEICH OOEKT Ha HW3CIECABAHMS B PA3IMYHU HAYyYHU
obnactu. To3u npobsieM Bb3HUKBA OT HAOJIOJIEHUETO, Y€ B3aUMOJEUCTBUS MEXAy XUApodoOHHUTE
(H) amuHOKuCeNnMHU ca IilaBHaTa CWJIa, KOSATO MPEAU3BUKBA CI'bBAHETO HA MPOTEUHUTE B TAXHOTO
IPUPOJIHO ChCTOssHUE. OCHOBEH MHCTPYMEHT 3a IPEJICKa3BaHe Ha NIPOCTPAHCTBEHATA CTPYKTypa Ha
MIPOTEHHHTE € PelIeThYHus U u3BbH-pemerbunus Hydrophobic-Polar (HP) monen. HP monensT 3a
HarbBaHETO Ha MPOTEMHHU B pelIeTKa ce OCHOBaBa Ha HAOJIOJIEHHWETO, Y€ B MOJspHA cpena,
IIPOTEMHUTE CE€ HArbBaT MO HAYMH, NPU KOWTO B AJPOTO HA IOJYYEHOTO HArbBAHE MMa IOBEYE
XxuIpohoOHN aMHUHOKHCEIHHH, 00pazyBaiiku koHTakTH (H-H KoHTakTH) MEXIy TAX, a MOBEYETO
noisipuu (P) amMuHOKMCENMWHU ca pa3moiokeHH 1o mnepudepusita HA HArBBAHETO B KOHTAKT C
MOJISIpHATA cpeaa.

[Ipo6nemMbT 3a HarbBaHe Ha npoTenHu B 3D pemerbuen HP monen e NP-nbiHa 3agava. B
Ta3u NyOJMKalMs € MPEeAJoKEHO pa3lIMpPEeHHEe Ha E€BPUCTHYEH aJIrOpUThM 3a pEllaBaHE Ha
npooiiema B 2D pemerpuen HP mopen, koiito e moknaaBan Ha International Congress on
Mathematics (MICOM), Atuna, Cenremspu, 2015 u e onucan B myonukaius ot Traykov, Angelov
u Yanev (Traykov, M., Angelov, S., Yanev, N., 2016. A new heuristic algorithm for protein folding
in the HP model. Journal of computational biology, vol. 23(8), pp. 662-668). Pasmupenust
€BPUCTHYEH aJITOPUTHM pellaBa mpodieMa 3a HarbBaHe Ha npotenHu B 3D pemersuen HP monenn.
3a U3YMCIUTENHNATE EKCIIEPUMEHTH ca u3noisBann HP nporenHoBU mocienoBaTenHoCTH, KOUTO ca
M3BECTHU B JIUTEPATypaTa TECTOBHU NocieaoBarenHocTy 3a 3D pemerbunn HP monenu. [lonyyenure
pe3ysITaTu ca CpaBHEHU C Pe3yJTaTH, TEHEPUPAHU OT JAPYrH aJrOpUTMHU 3a pellaBaHe Ha mnpoliema
3a HarpbBaHe Ha TpoTerHH B 3D (reHEeTHYHW aIrOpUTMHU, ONTHUMHU3AIMOHHUS AITOPUTHBM Ha

MpaBKHTE U aaropuTbm THI Monte Kap:o).

7. Traykov M, Trencheva M., Stavrova E., Mavrevski R., Trenchev I. Risk analysis in the
economics through R Language. WSEAS Transactions on Business and Economics, 2018, 15, 180-
186. ISSN: 1109-9526. E-ISSN: 2224-2899. /uacm om monoepaguuen mpyo/

VYrpaBneHHEeTO Ha pHCKa MOXKE Ja JOBeAe 10 MOAOOpsSBaHE Ha CHCTOSHUETO Ha JajeHa
koMmmanus. llenTa Ha mpoy4yBaHETO € Ja ce JAEMOHCTpUpa €PEKTUBHOCTTA M IOJ3UTE OT JOOPOTO
yIpaBJieHUE Ha pucka. Ta3u cTaTus ce OCHOBaBa Ha HOBU TEXHHUKHU 32 U3MEPBAHE U YIPABICHHE Ha

pUCKa B pa3jiMdHU CCKTOPU Ha OusHeca. M3mon3Baiiku e3uka 3a ImporpamMmupaHe R Language, €
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noka3aH e(heKTHBEH HAYMH 3a OLICHKAa W aHanu3 Ha pucka. C 1en HaMUpaHe W aJanTUpaHe Ha Io-
no0pH TMpaKTUKW 3a YIOpaBJIEHWE HA PHUCKA € NPUJIOKEH CPAaBHUTENICH aHallu3, KOMTO MoXxe na
JI0BeJie 0 yBelnyaBaHe Ha MeyaiOuTe U KOHKYPEHTOCIIOCOOHOCTTa Ha (hupMuTe. AHaANM3a Ha PUCKa
€ JI0Ka3aH HAa4uH 33 HJICHTU(UIIUPAHE W OLEHKA Ha (haKTOpUTE, KOUTO OMXa MOTJIH Ja MOBIIUSAT
OTpULIATENIHO Ha ycmexa Ha Ou3Heca. Toil MO3BOJIsABA Ja C€ M3CIIEABAT PUCKOBETE IPE] KOUTO
OpraHu3aiusaTa € U3MpaBeHa 1 IoMara Jia ce peliy Jajiu Ja ce npearnpuemMe AajieHo aercraue. Tasu
TpyJHa 3a7jaua MOXKe J1a Ob/ie pelieHa 0bp30 upe3 usnon3BaHeTo Ha R Language, kakTo e moka3aHo

B TOBA U3CJICABAHC.

8. Mavrevski R., Traykov M., Trenchev I., Trencheva M. Approaches to modeling of
biological experimental data with GraphPad Prism software. WSEAS Transactions on Systems and

Control, 2018, 13, 242-247. ISSN: 1991-8763. E-ISSN: 2224-2856. /[uacm om momnoecpaghuuen
mpyol

Ilenta Ha TOBa M3CleABaHE € J1a c€ BbBeJIE IPOCT, MOCIEIOBATENECH U JIECHO pa3dupaeM
HAuYUH 32 U3BBPIIBAHE HA HEJIMHECH PErpPEeCHOHEH aHaIu3 Ha 0a3aTa Ha MOTPEOUTEICKH (GYHKLUHU C
nomomra Ha codryepHuss maker GraphPad Prism. Makap na € OTHOCHTENTHO JIECHO Ja ce
anpokcuMupar (pUTBaT) JaHHU C MPOCTU (PYHKIMM KATO JMHEWHU WJIM JOTapUTMUYHHU (YHKIUH,
(GuUTBaHETO HA JTAHHM C MO-CJIOXKHH HENUHEHHH (PYHKIHHU € TO-TPYAHO.

ToBa wu3cnenBaHe mpejacTaBs JIECHO pa3dMpaeMo CTBIKA-MO-CThIIKA PBKOBOJACTBO 3a
MpujIaraHe Ha HEJIMHEeH PErpeCUOHeH aHaIn3 ¢ GYHKIMS BBB BUAA ¥ = f(X), U € MHOTO TTOJXOMSIIIO0
3a Obp3 U HAJEK/IEH aHAJIU3 Ha JIaHHU B Pa3IMuHU 00J1acTU Ha OMOJIOTHSATA.

IIpyu HenuHEWHUs perpecMoHeH aHalM3 LedTa Ha M3MO0J3BaHaTa KpHUBa € Jia OIHMIIe
eKCIIepUMEHTAIHITE OUONOTHYHN JaHHU BbB opma  y=f(X), kbaeTo Y e 3aBHCHMaTa IPOMEHIINBA
U Cce U3MepBa B EKCIIEPUMEHTa, a X Ce KOHTpPOJIMpa [0 BpeMe Ha EeKCHEpUMEHTa M C€ HapHuua
He3aBHCUMa IPOMEHIIMBA, KAaTo HEWHara CTOWHOCT ¢ QukcupaHa mo X ocra. f e QyHKIus
(MaTemMaTH4YeCKH MOJIEI) U3IOJI3BaHa 3a ONMMCAHUE Ha Bpbh3KaTa MEXAy X U Y, U € moj ¢opmara Ha
ypaBHEHHE, ChCTOAIIO C€ OT €IMH WK MoBede napameTpu. Kato 110, mo-n1o0pe anpokcuMupaHe
(purBane) Ha KpuBaTa oO3HauyaBa MO-700pO omMcBaHe Ha JaHHUTE. KoMmpoMuchT Mexmy
KayecTBOTO Ha MPHUOJIIKEHHE M MPOCTOTaTa Ha MOJeNa MpU KpUTEpUUTE 3a M300p HA MOJEN He
OCUTYpsIBa COJIMJTHA OCHOBA 3a pelllaBaHe Ha mpolieMa ¢ arpokcuMupaneto. Kpurepuure 3a u360p

Ha MOZACI UTHOPUPAT KAKTO CTATUCTUYCCKATA aACKBATHOCT, TaKa U HAACKIHOCTTA Ha U3BOAUTC 3a



najeH mpobiem. 3a ToBa € HEOOXOAMMO OIEHSBAHETO Jla cTaBa Ha 0a3ara Ha TOBeuYe OT E€AHH
KPUTEpUH 3a ONTHMAJIHOCT, KaKTO € IOKa3aHO B ToBa wu3cienBaHe. OCBEH TOBa, aKO BCHYKH
KaHIUJaT MOJEIM 3a (DUTBAaHE ca JIONIM, KPUTECPHHTE 3a OICHKA Ha MOJCIUTE HsIMa Ja Jajar
npenynpexaeHue 3a Topa. [lopaau Ta3u mpuyMHA € BaXKHO MPABHIHO (OpMYyJIHpaHe HA KaHIUAAT

MOACIUTC.

9. Traykov M., Yanev N., Mavrevski R., Yurukov B. Protein Folding in 3D Lattice HP
Model Using Heuristic Algorithm. WSEAS Transactions on Circuits and Systems, 2018, 18(12), 89-
98. ISSN: 1109-2734. E-ISSN: 2224-266X.

[IporenHuTe Urpast KIOYOBAa POJis B MHOTO >KU3HEHH (DYHKIMHU B KMBUTE OpPTaHU3MHU.
Tperuynara cTpykTypa Ha mOpoTewHHTe ompeaens TexHute ¢yHkiuu. [IpeackazBanero Ha
TpeTUYHaTa CTPYKTYypa Ha JaJieH MPOTEUH MOXKeE J1a ObJie OCHOBA 3a pa3pabOTBaHE Ha JICUEHUS 3a
3a0osssBanmsI Kato OosiecTTa Ha AxaiiMep u kucro3Ha guoposa. [Topaau Ta3um nmpuurnHa MOXE 1a
KaKeM, 4Ye TPEeICKa3BaHETO Ha TpPETUYHATa CTPYKTypa Ha JaJeH MPOTeHMH OT Heromara
AMUHOKHUCEIIMHHA TOCIEAOBATETHOCT OT JBJIT0 BPEME € €IWH OT OCHOBHUTE NpoOiieMu B
KOMIIIOThpHATa OMOJIOTUs, MOJIEKYJIsipHaTa Ouosorus, Ouoxumusta u ¢usukara. To3u npobiem e
NP-mrbieH 1 € M3BECTeH KaTo MpodiemMa 3a HarbBaHe Ha MPOTEHHM. Ta3u CTaTus € MpoabJKEHNE Ha
[6] u mpencraps pasmmpeHre HAa EBPUCTUYCH ANTOPHTHM, 3a pelllaBaHe Ha MpoOiieMa 3a HarbBaHe

Ha npotenHHy B 3D pemersuen HP monen.

10. Trenchev 1., Traykov M., Mavrevski R., Popchev V. Investigation of the Relationship
Between the Hydrophobicity of an Amino Acid and Codon, which Shall Encodes. WSEAS
Transactions on Systems and Control, 2018, 13, 401-408, ISSN: 1991-8763. E-ISSN: 2224-2856.

Ta3m cratus OpeACTaBIsABa KpaTbK MPErjica Ha MAaTCMAaTUYCCKH MOJICIIM H3IOJ3BAHU 3a
HN3y4aBaHC Ha TCHCTUYHHA KOM. I/I3CJ'IC,I[BaHO € KakK XI/II[pO(I)I/IJ'IHOCTTa Ha aMHMHOKHCCIIMHUTC BJINAC HA
g1ata TCHECTUYHA CTPYKTYpaA. B Ta3u cratus e nNpeaACTaBeH MOZIACI, ONHCBAIl HYKJIICOTUIHU
MOCJICAOBATCIIHOCTH, IIPpHU pPa3IM4YHA HHBA Ha CBOJIOIHMA Ha TMMPOTCUHUTE. B OUCKYyCusiaTa €
MNpEaACTaBCH MAaTEMATUUCCKH aHAJIM3 Ha CTPYKTypaTa Ha JaACH MPOTCUH U BB3MOXKEH CBOJIFOLIMOHCH

CLICH&pPII:I. EBonronmara Ha Koja ce€ OCHOBaBa Ha (I)OpMaJ'IHI/I CXCMHU, YUATO PCICBAHTHOCT €



npocrara Mytaiud U MOIIHOCTTAa HAa MHOXXCCTBO OT CHHOHHMMHU, KOCTO CC M3IIOJI3Ba 3a KOAWUPAHC HA

€aAHa aMHHOKHCEJIINHA.

11. Ferezliev A. Mavrevski R. Delkov A. Correlation between average and dominant height of
middle-aged Douglas fir plantations in the north-west rhodopes. Silva Balcanica, 2018, 19(2), 13-
26. ISSN: 1311-8706.

B Ta3u paborta e mpoydeHa Bpb3KaTa MEX.Iy CpelHaTa u JOMHHHUpAIIaTa BUCOYHNHA 32
JYTTIacKOBH KyINTypH, ch3fageHn B CeBeposamagHata 4yacT Ha Popomure. M3nuranu ca cenem
PETPEeCHOHHM MOJIeTia OT pa3JIn4yHU KJIacOBE, KaTo MPEIBApUTEIHO € apryMEHTUPAHO HOPMAIHOTO
pasnpeneneHne Ha EKCICPUMEHTATHUTE NaHHU 4pe3 MpHaraHe Ha IOAXOSIIM TECTOBE W €
JI0Ka3aHa MHOTO roJIsiMa KOpeJanusi MeXIy M3ciieaBaHuTe BennunHu. Ha 0a3za mHpopmanmonHuTe
kputepun AIC u BIC e u3bpan ontumanHus JHMHECH MOJEN Ha pasriiexiaaHaTa Bpb3ka (Hdom =
2.378+1.009H cp), umATO BaTMTHOCT c€ TOTBBpPXKIAaBAa OT H3cienBaHe Ha rpadukara Ha
OCTaThUHUTE CTOMHOCTH. [IpeanokeHWSAT MOJEn MO3BOJSABA Ja C€ H3YHCIM JOMHHHUpAINATa
BHCOYMHA Ype3 CpeJHAaTa IPH ChCTaBSIHETO HA MECTHA PACTeXHa TaliuIa 3a yriiackara ¥ MOXe Ja
CE M3IMO0J3Ba MpU OOHUTHPAHETO HA TE3U W MOJO0HU Ha TSIX JYIIaCKOBH HACaXKIECHUS B 00XBaTa Ha

H3CJICABAHNA PETHUOH.

12. Mavrevski R., Traykov M. Visualization software for hydrophobic-polar protein folding
model. Scientific Visualization, 2019, 11(1), 11-19. DOI: 10.26583/sv.11.1.02. ISSN 2079-3537.

Haii-ipocTusiT 1 M3M0JI3BaH MOJIEN 32 HarbBaHE HA MPOTCHHU € XUAPO(HOOHO-TONSPHHST
(HP) monmen. HP momenbT rpynupa aMHHOKHCEIIMHUTE HA JaJCH MPOTEHH KaTo XUApohoOHU
(Hydrophobic — H) uinu nonsipau (Polar — P). HarbBaneTo Ha aMMHOKHCETMHHA MTOCIIEA0BATETHOCT
MOXXE J]a C€ TpEeICTaBH KaTo camo-u30srBamia ce pasxonka B 2D wunu 3D pemietka, KbIeTo
onTuMaliHaTa KoH(opMaIlis UMa MakcuMalieH Opoii koHTakTh Mexay H amunokucenunure (H-H
KOHTAaKTH), KOUTO HE Ca CBhCEJHM B AMHUHOKHCEIMHATa IOCJIE0BAaTEIHOCT. B Ta3u craTus
pa3paboTBame M TpeacTaBsiMe codTyep 3a BH3yalH3HpaHe Ha PEIICHUs Ha MmpolOiieMa 3a HarbBaHe
Ha mpoTewHHu, moxydeHu upe3 HP momema B 2D kBampatHa pemierka. 3a pa3paOOTBaHETO Ha
codryepa 3a Buzyanusamnus Ha HP nHarpBanus usznonssame MS Visual Studio, .NET Framework 2.0

u C#. Usnomssaiiku codryep 3a omrmmmsarnus kato CPLEX wnmu GUROBI Hue moxem na



reHepupaMme HarbBaHe 3a AajneHa HP mocnemoBaTenHoCT M ciex ToBa ¢ IOMOIITAa HAa ONMCAHUS B
Tazu craTus codTyep 3a BU3yalnM3alis MOXE Jla TOKaKeM IMOJIy4eHOTO HarbBaHe B 2D kBajpaTHa
pemierka. To3u codTyep 3a BU3yasusalus € LleHeH HHCTPYMEHT 3a u3y4yaBaHe Ha HP HarpBanus Ha
NPOTEHUHU U € YyJIECeH MeAarornuecku MHCTpyMeHT. Benuku ¢urypu na HP HarpBaneTto, BKIIOUEHU

B Ta3M CTATHsl, ca JEHCTBUTEIIHA CHUMKH Ha HalllaTa [porpama 3a BU3yaiu3alus.

13. Mavrevski R., Traykov M. Trenchev I. Interactive approach to learning of sorting
algorithms. International Journal of Online and Biomedical Engineering, 2019, 15(8), 120-134.
elSSN: 2626-8493.

B cpBpemenHOTO 00ydeHHe, M3MOI3BAI0 MBIHOIEHHO BB3MOXHOCTUTE HA CHBPEMEHHUTE
HKT, ca MHOTO BaXHU HarjlaCUTe M OTHOIICHHWETO Ha MPEINOoJaBaTeINTe KbM H3IMOJ3BAHETO Ha
KOMITFOTPUTE M 32 IMTOCTUTaHE Ha 00pa30BaTEIHUTE EIH. 3a J1a UMaT TEXHOJOTHUHUTE TPACH U 3HAUUM
e(deKT, yUeHUIIUTE U CTYJEHTUTE TPsAOBa Ja pa3dupar Kak ja ru u3nosssar. Llenra Ha Ta3u cratus e
Ja TIOMOTHE Ha YYEHHUIM M CTYICHTH Ja NPUAOOUSAT IOCTAThUHO MPAKTHUUECKU YMEHHS IO
porpaMupaHe M ajJropuTMu 3a copTupaHe. B Ta3u craTus kaTo mpuMep € pealn3upaHa MPUIoKHa
nporpama ,,BusyanHo coptupane”, mpeicTaBsila BU3YaTHO H3MBJIHEHUETO HAa HSIKOM OCHOBHHUTE
QIrOpUTMHU 3a copTupaHe. PasrimegaHu ca OCHOBHM aNrOPUTMUTE 3a COPTHpPAHE BKJIIOYEHH B
peanu3upaHaTa MpWIOXKHA Mporpama ,BuszyanHo copTupaHe” NpeaocTaBsilla HHTEPAKTUBHO

MpocCICAsIBAHC HAa IMOCTBIIKOBOTO MU3IIBJIHCHHUEC HA PA3JIMYHU aJITOPUTMHU 34 COPTHUPAHC.

14. Traykov M., Mavrevski R., Trenchev I. Modeling of digital converter for GSM signals
with MATLAB. International Journal of Electrical and Computer Engineering, 2019, 9(5), 4417-
4422. DOI: 10.11591/ijece.v9i5.pp4417-4422. ISSN: 2088-8708.

B ToBa mnpoyuBaHe cumynupaMme CcTaOMIHO CbhCcTosHME Ha LluppoB mnoHMKaBaI]
npeoOpasosaren (Digital Down Convertor — DDC) 3a GSM curnai, KOWTO MMa T€CEH YeCTOTEH
o0xBar. Peammsupanust upe3 MATLAB monen cumynupa padorata Ha TIGC4016 Quad Digital
Down Converter (DDC). To3u KOHBEpTOp CIyXH 3a IH(PPOBO CMECBaHE Ha CHUTHAJH,
HUCKOYECTOTHO (PMIITpHpAHE Ha YECTOTHATa JIEHTAa M JAelMMalud. 3a peanus3alusara Ha Mojeia

U3M0J3BaMe BHCOKa cKopocT Ha u3Baaku (69.333 MSPS) or nenrtoBust curHain. llomydenus



pe3ynTar chabpika HUCKa cKOpocT Ha u3BaAku (270.83 KSPS) or neHTOBUSA cUTHAN, KaTO MO TO3HU

Ha4Y1H YJICCHsABAMC IIpoLEca Ha JEMOAYyJIallrs 3a TE3U U3BAAKH.

15. Mavrevski R., Traykov M., Trenchev |. Multitasking in Embedded System Designs.
International Journal of Electrical and Computer Engineering, 2019, 15(9), 44-57. eISSN: 2626-
8493.

W3BectHO B nH(popMarronHute texHosoruu (UT) e, ye BrpajeHa KOMIIOTBPHA CHCTEMA €
0a3upaHa Ha MUKPOIIPOIIECOP M € M3rpajieHa 3a yIrpaBlieHHe Ha fajaeHa (GpyHKOus win Habop OT
¢yHkuu. Bbhnpeku ye He e mpoekTupaHa ga Oble mporpamMupaHa OoT KpalHUS MOTPEOUTEN IO
CHIIUS HAYWH, [0 KOWTO € MEPCOHAIHHS KOMITIOTHD, TS € MPOCKTUPaHa Ja M3ITbJIHSIBA KOHKPETHA
3ajaya ¢ pas3iaMyHU OMIKUU. MHOr03aJaqHOCTTa € METOJl, Ype3 KOWTO HSAKOJIKO 3aJla4d, M3BECTHHU
CBIIIO KATO MPOIIECH, CIIOACIAT O0IM pecypcH 3a obpabotka, karo CPU. OcHOBHaTa 1Ie)T HA Ta3|
paboTa € aHaJIu3bT Ha Ju3aliHa Ha BrPaJIcHU KOMIIOTbPHU CUCTEMH C aKIEHT BbPXY aOCTpaKIUUTE
Ha CPEJHO HUBO 3a CIHOBPEMCHHU M3IBJIHSABAaHU mNporpamu. [IpuMepu mokaspar, 4e ObJACHIMTE
NM3aifHEPUTE U MPOTPAMHCTH TPsIOBa J]a Ce ChCPE0TOoYaT BbPXY M3IMOJI3BAHETO HA IMO-BHCOKU HUBA

Ha a0CTpaKIus.

16. Mavrevski R. Modelling in food technology. WSEAS Transactions on Biology and
Biomedicine, 2019, 16, 69-74. ISSN: 1109-9518. E-ISSN: 2224-2902.

MogenupaHeTo B XpaHUTEIHATa TEXHOJOTHUS € CBBP3aHO ¢ BBIIpOca 3a U300p Ha Hal-100Bp
mojen. Llenra Ha Ta3u paboTa € 1a ce MOKaKaT OCHOBHHUTE METOJM 3a MOJICJIMPAHE U KPUTEPHHU 32
noa00p Ha MOJIENI, KOUTO MOTaT Jla Ce M3MOI3BaT B XpaHUTEIIHATAa TEXHOJIOTHS, 3a J1a ce pa3paboTu
HaJIeXKIeH MOAXO0J 3a IMpOorHosupaHe. MoJennuTe B XpaHUTENIHATa TEXHOJIOTUs, Ha HaH-IPOCTOTO
HUBO, Ca ypaBHEHUs, IIOKa3BallK Bpb3KaTa MEXKIY JABE WM TOBEUE MPOMEHINBH. MaTeMaTHUECKUST
MOJIENl Ha eJIMH Mpolec MoXke J1a ObJe NepUuHUpaH KaTo CHUCTeMa OT ypaBHEHMS, YHETO pelIeHHE,
IpY 3aJa/IeHU BXOJHU JaHHHU, € MPEACTaBUTEIIHO 3a OTrOBOpa Ha ChOTBETHHUS HAOOp OT BXOJOBE.
Monenupaneto B Ta3u paboTa e HampaBeHO cbc codryepHus maker GrpahPad Prism.
Nnpopmannonuure Axaiike (AIC) u beiic (BIC) xputepun 6sixa u3noi3BaHMu Mpu 1oadopa Ha

Mozaciaa.



ITYBJIMKALIMH B ITBJIEH TEKCT U ABCTPAKTH B CbOPHUIIA HA
KOH®EPEHIIUN

17. Koroleova G., Mavrevski R., Kanelov I., Pencheva N., Milanov P., Assessment of
elbow torque-velocity curve fitting with different optimisation criteria, Book of abstracts, The 20th
annual congress of the European College of Sport Science, Malmo, 2015, p. 477. ISBN: 978-91-
7104-567-6.

ToBa um3cneaBaHe ce OTHACSA JI0 M3CJEABAHE HAa 3aBHCHMOCT BBPTAIL MOMEHT-CKOPOCT Ha
daexcopute u excrenzopute. LlenTta Gere na ce CpaBHAT pa3IMuHU MOJIETN HA 3aBHCUMOCTTA Ype3
YETUPHU ONTUMHU3ALUOHHU KPUTEPHS 3a OIICHKA Ha TE€3W 3aBUCHUMOCT, MOJEIIMpaHa C MOJMHOMH OT
pasznuyHa crerneH. M30KHHeTHYeH BBPTAI] MOMEHT Ha JIAKBTHHUTE (JICKCOPH M €KCTEH30PH Ha JECET
JKEHU € mojyueH npu mect ckopoctu 0, 30, 75, 120,150, 210 rpagyca. 3a MoaenrupaHe € U3M0JI3BaH
METO/I Ha HaW-MaJIKUTE KBAApaTH, IOJIMHOMH OT BTOpa 10 YETBbPTA CTENEH U YETUPH
ONTUMHU3AIMOHHU KpHUTEepUs. BCUYKM KpUTEpUU OMpPENeNsT €JHO3HAYHO MOJUHOM OT YETBHpTa

CTCIICH KaTO OIITHUMAJICH 3a (1)J'I€KCOpI/ITe " CKCTCH30PUTC.

18. Todorin 1., Trenchev I., Stoilov A., Mavrevski R., Traykov M. A Model for HP Folding
Prediction Using Increasing Constrain for Spreading in the Process of Making Conformations.
(abstract). Proceedings of the Biomath Communications — BIOMATH2015, 2015, vol. 2 (1), p. 88.
ISSN: 2367-5233.

3D crpykTypaTa Ha TPOTEUHHUTE € OCHOBHUAT (AaKTOp, KOWTO Ompenesiss TsIXHaTa
OunonoruvyHa akTUBHOCT. CUHTE3bT Ha HOBH NMPOTEHUHU U KpHUCTaIOrpadcKusIT aHanu3 Ha TsixHata 3D
CTPYKTypa € MHOTO 0aBeH M CKBI Mpolec. AKO uMamMe BB3MOXKHOCTTa JAa mpeackazBame 3D
CTPYKTYypaTa Ha MPOTEHUHHU OT JAACHO MHOXECTBO, TO 1€ CUHTEC3NUPpaME CaMO KOHKPETHH INIPOTCHUHHA C
OdYaKBaHU cBoMCTBa. llenTta Ha TOBa M3cnenaBaHe Oemie aa pa3pabOTHUM MOjEIN, KOWTO Ja TeHepupa
BB3MOXHH MPOTEUHOBHU KOHPopMaruu B 3D, uznu3ailku OoT OrpaHUYeHHsITa Ha KyOUYHaTa pelieTKa.
3a mocTUraHe Ha Ta3W LeJ W3MNO0J3BaMe I'bBKAaBM OTPaHUYEHHUsS 3a OTAajieyaBaHE OT LEHThpa Ha
oOpa3yBaHata MoseKysa. BeBexname koeuireHT, KOWTO MOXe Ja Bapupa B Ipolieca Ha HarbBaHe

CIIOpE MPOLCHTAa HA HCBB3MOKHOCT 3a 'CHCPHUPAHE HA KOH(I)OpMaLII/ISI, MIPpUYUHCHA OT JIMIIcaTa Ha
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IPOCTPAHCTBO. MaJIKOTO MPOCTPAHCTBO BOJU A0 TPYAHOCTHU NPH T'€HEpUpaHe HAa KOHpOpMalUU, HO
HNOCTUTHAaTUTE (OpPMU ca IMO-KOMIAKTHM M C HO-HUCKa eHeprua. OT Jpyra cTpaHa TOJSIMOTO
IPOCTPAHCTBO BOJM 10 MHOT'O O€3M0JIE3HM CilydaiiHU KOH(OpMAIK U € He0OOXOAUMO I0BeYEe BpeMe
3a M3YHUCIICHHE, 3a 1a C€ HaMepHu Hail-moOpara KkoH(opmaius. MeToabT ONMcaH B Ta3U CTATUS MOXKeE
Jla ce U3I0JI3Ba BbB BCEKU JPYr MOJEN 3a IpPEJICKa3BaHE HAa IPOCTPAHCTBEHATa CTPYKTypa Ha
IPOTEHHH, 3a J1a Ce NM0J00PH BPEMETO 3a M3UMUCIEHUE M BEPOATHOCTTA 3a HaMUpaHe Ha ToyHa 3D

cTpykTypa. [lonyuenute pe3ynratu noka3par ToBa MPEIUMCTBO.

19. Todorin I, Traykov M., Mavrevski R., Stoilov A., Trenchev I. 3D Visualization of the
Biological Structures. (abstract). Proceedings of the Biomath Communications — BIOMATH2015,
2015, vol. 2 (1), p. 89, ISSN: 2367-5233.

B Ta3u pabora npexacrassme Buzyanusanus Ha 3D Mozen Ha IpOTEUH, U3I0JI3BAKU J1TaHHU,
CbXPAaHEHH B MOJIEKYJSIPHA CTPYKTypa. BCHUYKM HamM npuMepu ca pealu3upaHu C F€OMETPHUs U
TeKcTypa B copTyepHaTa mporpama Mas. M3non3Ba ce 1 MHOTO MPaKTUYHO MPUIIOKEHUE Ha
MEL ckpunTtoBe 3a aBTOMaTu3upaHe Ha mojenupanero. IIpencraBenn ca cumynanuu Ha JIHK
UHOUITpas Ype3 HeHanopHute, usnonspaiiku NAMD, VMD, Axa u 3Ds Axa. B ta3u pabora ca

OIMMCAaHU HAKPATKO Ta3W TCXHHUKA U Bb3MOKXHOCTHUTC 3a U3IIOJI3BAHC Ha Axa.

20. Traykov M, Trench Eva M., Todorin I., Mavrevski R., Stoilov A., Trenchev I. Risk
Analysis with R Language. Proceedings of the Sixth International Scientific Conference —
FMNS2015 (Math. Nat. Sci.), 2015, vol. 1, pp. 137 — 146. ISSN: 1314-0272.

Ta3u craTus ce OCHOBaBa Ha HOBHUTE TEXHMKHM 3a M3MEPBAHE M YIIPABICHHE HAa PUCKA B
pa3IUYHU CEKTOpU Ha Ou3Heca. Upe3 M3MON3BaHE Ha MPOTPAMHUPAHUAT €3UK 3a CTATUCTHYECKU
anaymm3u R language, Hie nokasBame e()eKTHBEH HA4YMH 3a OIICHKA M aHau3 Ha pucka. [IpeacraBeHo
€ MaTeMaTH4YeCKOTO OMMCAHME Ha 3a/1ayara 3a OlleHKa Ha pucka. [lokazaHus moaxon 3a oOpaboTka
Ha JaHHUTE MOXe Ja ObJie U3I0J3BaH U 3a JOM'bIHUTENHA 00paboTKa Ha €KCIIEPUMEHTAIHU JIaHHU
HOJIy4EeHHU OT pa3IMYHM €KCIIepUMEHTH. B kpas Ha cTaTusATa € onucaHa npoleaypa 3a npeacka3BaHe
¥ OTKPWBAaHE HAa TEHACHIMHU. TakbB MOIX0J MOXE Ja Ob/ie MPUIOKEH KbM Pa3HOOOpa3HU THUIIOBE

IaHHU.
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21. T'eoprueBa A. Kropkuuiicka ., MaBpeBcku P., baxueBanmkuesa P. YcranoBsiBaHe Ha
HSIKOU PUCKOBU (DaKTOPH 3a CHPAECYHO CHAOBU 3a00JIIBAHUSA U TEXHU 3aBUCHUMOCTH IPHU CTYACHTH.
16-ta cryaenTcka HaydHa koH(pepeHius "Kunesuteparnuss u cropt", bmaroesrpan, bearapus,

anpui, 2015, vol. 1, pp. 19 - 21.

Cpen puckoBute (hakTopu 3a CHPACYHO CHIOBHTE 3a00JISIBAHUS CE HAPESKIAT: MOBHIICHO
apTepUaNHO HaJsiraHe, HAJIHOPMEHO TErJo, TIOTIOHONYIICHe, 3axapeH auaber, QamuiHa
oOpeMeHeHOCT. M3cnenBanusTa 3a HAJTMYME Ha PUCKOBH (PAKTOPH 33 ChPJCYHO ChIOBATa CUCTEMA U
TEXHUTE 3aBUCUMOCTH HMMaT Ba)XHO 3HAa4YeHHWE 3a MNpOo(UIAKTHKATa HA COLMAIHO 3HAYUMHUTE
CBhPJICYHO CHJIOBU 3a00JISIBAHMUS.

Ilenta Ha ToBa mpoyuyBaHe Oelie Ja ce YCTAaHOBU NPUCHCTBUETO U 3aBUCHMOCTTA MEXIY
IPOCIIEICHUTE PUCKOBU (haKTOPH 32 ChPJCYHO ChIIOBH 3a00JISIBAHUSI ITPH CTYICHTH.

OO6exT Ha HabmroeHUeTo ca 32 CTyIeHTH OT cnenuanHocT KuHesuteparus BTOpU U TPETU
kypc Ha BB3pact 20.0+5.0 rommuu. Ha wuscrnenBanure numa Osxa M3MEpEeHH CTOHHOCTHTE Ha
CUCTOJIHOTO W JuactoiHoTo aprepuanHo Hamsrane (RRs m RRd), aprepmannus nmync (HR) u
obukonkata Ha TtanusaTta (OT). beme uzuucnen nnnekca Ha TenecHa maca (MTM). [lannute Osixa

obpaboTenu ¢ BapuarroneH ananus ¢ Graph Pad Prism.

22. Mavrevski R., Koroleova G., Pencheva N., Milanov P., Yurukov B. The Hausdorff
distance as a criterion for the optimal model selection in torque-angle relationships. (abstract).
International Congress on Mathematics MICOM, Athens, September, 2015, pp. 45. ISSN: 1105-
7955.

XaycnoppoBOTO pa3CTOSIHUE C€ U3IMO0JI3Ba KaTO MsIpKa 3a OJIM30CT MEX/1Y JIB€ MHOXKECTBA OT
touku. llenute Ha To3m Tpyn Osxa: (1) ma ce mpoBepud BB3MOXKHOCTTA 3a M3IOJI3BaHE Ha
XaycnophoBOTO pa3CcTOSIHUE KaTo KpUTEepuid 3a M300p Ha ONTHUMAlleH Mojen 3a (urBaHe
(armpokcUMHpaHe) Ha 3aBHCUMOCT BBPTAL] MOMEHT-BI'bJ Ha JIAKbTHUTE CTaBH M (2) Ja ce CpaBHU
epeKTUBHOCTTa My C apyru udecto usnoi3Banu kputepuu: AIC u BIC. IlpeacraBen e edukacen
QITOPUTHM 3a H3YHUCIsSIBaHE Ha XaycAop(pOBOTO pa3CTOSTHUE MEXKIY MHOMXKECTBOTO OT TOYKH
CbAbpXKAII0 CKCIICPUMCHTAIHUTC JAaHHW W MHOXCECTBOTO OT TOYKH ITOJYYCHO OT HU3YMCIICHHUA C

OIITUMAJIHUA (I)I/ITBaH_I MoAed B JaJeHUTE KiiacoBe. M3UMCIUTEIHUTE CKCIICPUMCHTH I1OKa3BaT, 4€
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XaycnoppoBOTO pa3CcTOSHUE MOXKE Ja ObJe M3MOI3BAHO KaTO KPUTEPH 3a OLIEHKA Ha ONTHMAIIHO

(bHTBaHe C ITOJIMHOMHU IIpHU TO3U BUJ 3aBUCHUMOCTHU.

23. Trenchev 1., Mavrevski R., Stoilov A., Traykov M., Yurukov B. Computer graphics’s
application in Bioinformatics. (abstract). International Congress on Mathematics MICOM, Athens,
September, 2015, pp. 35. ISSN: 1105-7955.

Tyk e mpeacraBeHO M3IOJI3BAHETO Ha KOMIIOThPHA Ipaduka U MaTeMaTHYeCKH MOJENH 3a
cp3gaBaHe Ha 3D obOektm B OwomH(popmarukara. Pasriemanum ca pa3iuyHU HAYUHU 34
BU3yaJIU3UpaHe HAa OMOJIOTWYHHM CTPYKTYpPH, NMpEBpbIIaliku (aiioBute dopmaru AUPEeKTHO B 3D
rpa¢puku. CpII0 Taka € MpeAcTaBeH KOMMIOTbpeH copryep 3a 3D Busyanusaums M Kak
KOMIIIOThbpPHaTa rpaduka Moxke na ObJe ajanTupaHa KbM HYXKIUTe Ha OuOMH(pOpMaTHUYHHUTE

u3cneaBanus. Pasrienan e cplio, mpoleca 3a npeacraBsiHeTo Ha 3D cTpykTypa Ha MoJieKyJa.

24. Cvmunkos K., Xpucros C., TpaiikoB M., MaBpeBcku P. Hamupane u Buzyanuzamnus Ha
Hali-kpaThK MbT B Tpad ¢ momoinra Ha esuka C# u WPF. IIbpBa cTymeHTCKa M JOKTOpaHTCKa
Hayyna cecus SDSS-2016, IOrozanagen yuuBepcurer ,Heodbur Puncku“, bnaroesrpan,

Texuuuecku gaxynrer -19 -20 maii, 2016, vol. 1, pp. 54 - 60. ISSN: 2367-9441.

IIpencraBenata paboTa € mpuMep 3a pealu3alus W NPUIIOKEHHWE Ha alropuThbma Ha
JetikcTpa 3a HaMUpaHe Ha Hall-KpaThK T MEXY /IBa BbpXa B CBbp3aH, HeHacoueH rpad. 3a nenra
ca uznonzBanu texHonoruute, .NET 4.0, Visual Studio 2010, u WPF 3a rpapuunus notpedutencku
uHTepdeiic. PeanusznpanaTta nporpama rno3BoJisiBa U34epTaBaHe Ha HE HacoueH rpad, Buzyanusupa

Haﬁ-KpaTKPIfIT BT MCKAY ABAa BbpXa U HAMUPA HETrOBaTa CTOMHOCT.

25. benrosa /1., [TaBnoBa B., MaBpeBcku P., Tpenue 1. Buzyanusupane Ha OHOIOTUYHU
MakpoMosiekynu. IIbpBa cTyneHTCcka M JoKTOpaHTCKa HayuyHa cecus SDSS-2016, FOrozananen
yHuBepcureT ,,Heoput Puncku®, bnaroesrpaa, Texuunuecku dakynrer -19 -20 mait, 2016, vol. 1,

pp. 69 - 75. ISSN 2367-9441.

CprKTypHaTa 6HOHH(pOpMaTI/IKa € €JHA OT KJIIOYOBHUTEC U3CICOAOBATCICKHU 00JIaCTH B TIOJIETO

Ha M3YUCIUTENHAaTa OMoJiorus. Ts € mocBeTeHa Ha aHallM3a U MPOTHO3UPAHCTO HAa TPUU3MCPCHATA
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(3-D) crpykrypa Ha Ouonornynute makpomojekymu karo nporennu, PHK u JIHK. Peannara
CTpYKTypa ce ToiyyaBa 4pe3 Kpucrajgorpadus (peHTreHoBa audpakuus), eJIeKTPOHHA
MUKPOCKOIIUS WM SIAPEHO-MarHUTEeH pe3oHaHc. EAMH OoT OCHOBHUTE NpoOJieMH B CTPYKTYpHHU
u3cie/Banusl B OMoMH(pOpMaTHKaTa € MPEIBMKIAHETO HA TPUU3MEPHH MPOTCHHOBU CTPYKTYPH U
HAYMHUTE HA BU3YyalIM3alMs Ha MoOJekynuTe. B Tasu pabora maBame oO0ma ImpeacraBa 3a
KOMIIOThpHATa Tpaduka, HEHHOTO NMPUIOKEHHE B OMOUH(DOPMATUYHUTE WU3CICABAHUS U HAUYMHHUTE

Ha BU3yaJIUu3anusi.

26. Mavrevski R., Milanov P., Yurukov B. Comparison and assessment of commonly used
model selection criteria in modeling of experimental data. (abstract). Biomath Communications -
Featuring International Conference BIOMATH2016, 2016, 3(1), pp. 46. ISSN: 2367-5233.

[lepcnexkTBUTE 32 pa3sBUTHE HAa MAaTEMAaTWYECKH MOJEIM B MEIUKO-OMOIOTHYHUTE
u3ciIeaBaHus 1 OnonH(opMaTHKaTa MOYMBAT HA U3IOI3BaHETO HA WH(POPMAIMOHHUTE TEXHOJIOTHH.
3agavaTa 3a M300pa Ha MOJENIHU, KOUTO ,Haii-700pe’ omucBaT JaHHUTE € BakKHA YacT OT
NPUIOKHUTE M HAYYHHUTE H3CieBaHMs B OMOMH(OpMaTHKaTa. AKO ce IpHeMe, ue ChIIECTBYBa
€IMH OCHOBEH MOJIE (,,Hal-100Bp‘‘), KOWTO OMUCBA JAHHHUTE, TO KPUTEPUHUTE 3a U300p HA MOJIEN CE
ONMTBAT J]a HAMEPSAT TO3H MOJEI.

B To3u Tpya e u3cnenBana e(peKTUBHOCTTA HA PAa3IMUHU KPUTEPUU 3a U300p Ha ,,Hail-100bp*
MOJIe] 4pe3 IEHEpPUpaHU EKCIIEPUMEHTAJHU JAaHHU M Ca CPaBHEHU JBa YE€CTO HU3IIOJI3BAaHU B
auTepaTypaTa Kputepus 3a u3zbop Ha mojen: uHdopmanuoHeH kputepuil Ha Akxaiike (AIC) u
uHpopmanmonen kpurepuil Ha belic (BIC). M3non3Banu ca paznuyHu MOJENIM C HapacTBalla
CJIOKHOCT 3a Jla ce MPOBEPH Jalu MOJENBT, U3MOJI3BaH 3a TeHEepUpaHe Ha JaHHUTE, OM MOI'bI Ja
0b1e npaBwiHO uaeHTUuIMpaH upe3 kpurepunure AIC u BIC u na ce oneHr U cpaBHU €eMIIUPUYHO
NPEJICTaBIHETO Ha JBaTa KpuTepus. ['eHepupaHETO Ha M3KYCTBEHM EKCIIEPUMEHTAJIHU JIaHHU U

¢buTBaHETO (AMPOKCUMHPAHETO) HA KPHUBUTE € H3BBPIICHO 4Ype3 H3MOJ3BaHETO Ha codTyepa

GraphPad Prism.

27. CvunkoB K., XpuctoB C., TpaiikoB M., MaBpeBckun P. ChcraBsHe u u3bop Ha
ONTHUMAJIEH MaTeMaTHYeCKH MOJIe] OINKCBAlll HaydeH WIM WHXeHepeH mpouec. CTyIeHTcka U
nokTtopanTcka HayuHa cecusi SDSS-2017, IOroszamanen yHuBepcurer ,,Heopur Pumncku®,

bnaroesrpan, Texundyecku akynrer -18 mait, 2017, pp. 12 - 17. ISSN: 2367-9441.
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[IpencraBenara paboTa AEMOHCTpHpA Pa3IMYHU €Taly IPH MOJCITHpPAHE Ha 3aBUCHMOCTH
MEXy MacoOBH SBJCHUS M NPOLECH 4Ype3 PErpecHOHEH aHalu3 MO METoJa Ha Hai-MaJKHUTe
KBaJpaTH. 3a LeNTa € U3IMO0J3BaH copTyepHus naker Matlab u Brpagenute ¢pyHKuuu 3a QuTBaHe
(anpoxcumupane). MaremaTu4ecKuTe MOAEIM MOraT Jia ce M3IIOJI3BAT 3a MPEeACKa3BaHEe Ha M3XOJa

Ha I1poneca, 3a KaJ'II/I6pI/IpaHC, HJIX 34 OIITUMHU3HUPAHEC HA IIPOLECCHUTE.

28. T'eopru Kupos, lumutbp AtanacoB, Mmms Kanenos, Crtedan Kampanos, Pamosicas
Maspescku, Heena IlenueBa. [InnoTHO poyyBaHe Ha TOPr-CKOPOCT KPUBHU HA €KCTEH30pPUTE HA
KOJITHHA cTaBa MpH (yTOONMCT M HEAKTHBHO cHopTyBaml MbBX. 19-ta CrynmeHTcka HaydHa
KoH(pepeHuus Ha (akynrera ,,O01ECTBEHO 3/paBe, 3ApaBHU Tprxu U cropt”, 11-tu mait 2018 -

YHuBepcuteTcku neHTbp baunnoBo, binaroesrpan, pp. 16 - 19. ISBN 978-954-00-0182-1.

OneHsABaHETO HAa 3aBUCHMOCTUTE TOPr-CKOPOCT Ha EKCTEH30pH Ha KOJSHOTO TpH
¢GbyTOOMUCTH U CPABHUTETHUAT aHAIU3 HAa ChOTBETHUTE KPUBU C TE3U MPU HETPEHUPAHH, TO3BOJISABA
Ja Ce THPCAT pa3ivuus, KaTo KpUTEpHUU 32 AJaNTallMOHHH M3MEHEHUS B CHJIaTa MPHU CHCTEMHO
HaTOBapBaHe. AHAIM3BT € MO-IBJICH KOraTo JUHAMUYHOTO HATOBapBaHE C€ IMPOBEXJAa KAKTO B
KOHIIGHTpUYEH (TIPEOI0JIABAIIl) PEXKUM, TaKa U IPU EKCIICHTPpUUYEH (OTCTHMBAI). Te31 U3CIIeIBAHUS
ca aKTyaJHUd BBB Bpb3Ka C JAaHHU B JUTEparypaTa 3a HAJIWYUME Ha aCUMETPUs B CUIIOBUTE
BB3MOKHOCTH Ha pUTaIIMs Kpak (KOMTO HaHacs yJapa Ha TOMKAaTa) U OMOPHUS KpaK, KaKTO MpHU
HEeTpeHUpaHu Taka W mnpu (yroéonuctu. Tazu acumeTpust Boau 10 OwmnarepaieH AehUIUAT B
CHUJIOBUTE BB3MOKHOCTH Ha JOJIHUTE KPAMHUIM, KOUTO € OOEKT Ha aKTHUBEH H3CJIEOBATEIICKU
MHTEpEC.

llennte Ha wW3cnenBaHeTo Osxa: - Ja ce MPOBEJE MWIOTHO MPOYYBAHE BBPXY TOpra Mpu
¢GyTOOIUCT ¥ HETPEHHUPAH MBXK Ha €Ha U ChIlla Bb3PACT Ha €KCTEH30PUTE Ha KOJSTHOTO HA PUTAIIUS
Y Ha OTOPHUA KpaK MpPU Pa3IUYHU BIIIOBU CKOPOCTU B €KCIEHTPUYEH U KOHIIEHTPUYECH PEXKUM Ha
HaTOBapBaHE; - Ja C€ MOJEIMpPA MATEMATHUYECKH 3aBUCUMOCTTA TOPT-CKOPOCT Ha €KCTEH30PUTE Ha
KOJITHOTO; - J1a C€ CPaBHAT M aHAJIM3HUPAT PA3IUUMATA B KPUBUTE MEXKAY ONMOPHUS U PUTAILIUS KPaK
MpU JIBET€ M3CJICABAaHU JIMIIa 3a OICHSBAHE HAa AaCHMETPHUATA W QJaNTAllMOHHU H3MEHEHHUsS TpHU
CHUCTEMHO TpeHHpaHe npu GyTOoIucTa.

N3cnenBanero ce nposene B YHuBepcuteTcku LleHThp 3a DyHKIIMOHAIHU U3CIEABAHUS B

Crnopra u Kunesutepanusra. B Hero ydactBaxa: ¢yrOonuct ¢ 20 roauiieH crnopteH cTax Ha 39
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TOJIMHY, ¢ TenecHa maca 76 kg, pber 179 cm u unaekc Ha TtenecHa maca (BMI) 23.7 kg/m2; u Mbx
Ha ChIlaTa BH3PACT, KOWTO HE € TPEHUpaj CUCTEMHO, HO C JIBUraTellHa aKTHUBHOCT OT BEIHDBK
CeMUYHO — Mrpa Ha (PyTOOJ M €XKEIHEBHO XOJACHE Telra, ¢ TelecHa maca 98 kg, prer 178 cm u
BMI 31.9 kg/m2. JIunata Osixa 3amo3HaTH ¢ LETUTEe U JHM3aifHa Ha M3CIEIBAHETO M MOAMKCAXa

JIeKJIapaliy 3a UHPOPMHUPAHO ChITIACHE.

29. Mavrevski R., Traykov M. Building And Selection An Optimal Mathematical Model
Describing A Scientific Or Engineering Process. The 15th International Conference for Informatics
and Information Technology (CIIT 2018), 2018, 88-90. ISBN: 978-608-4699-08-8.

PabGoraTta nemoHCTpHpa pa3IMyuHH €Taly MPU MOJEIUpPaHEe Ha 3aBUCHMOCTH MEXIY MacOBU
SBJICHUS W TIPOIIECH Ype3 PErpecMOHEH aHalM3 MO METoJa Ha Hali-MaJKuTe KBaJApaTH, 4pe3
U3I0NI3BaHe Ha copTyepHus maker Matlab u Brpagenure ¢pyHkuuu 3a ¢puTBane. MaTeMaTn4ecKuTe
MOJIEJIM MOTaT Jia ce W3MOJI3BAT 3a IpeJCcKa3BaHe Ha M3XO0Ja Ha Ipoleca, 3a KanOpupaHe, WM 3a
ONITHMHU3MpPaHE Ha Mpolecute. PerpecnoHeH aHamu3 1Mo METO/a Ha Hal-MaJKHTE KBaJpaTH, 4pes3
U3N0JI3BaHe Ha coryepHus makeT Matlab Moxke na Ob/ie IPUIIOKEH MPH MOJIEITUPAHE HA PA3IHYHH
3aBucumocTtd. llpeanmMcTBOoTO Ha codTyepHus maker Matlab npex ocranammre codryepu 3a
PETrPECHOHEH aHAIM3 € HAIMYMETO Ha crenuainHa QyHKius fminimax, kosTo 4pe3 Mmoaxojasiia
Mo (UKaIKs YCIENIHO ce U3M0J3Ba 3a perpecusi Mo MeToAa MUHUMAaKC. Thil KaTo MOJENINPaHETO
Ha pa3JIM4HU YCTPOICTBA U SBJICHUS € B)KHO M 32 JIBETE MH)XEHEPCTBO M HayKa, MH)XCHEPH M YUCHU
UMaT pa3iM4yHU TPUYMHHM 3a TpaBeHE Ha MaTeMaTH4YecKo MojeiupaHe. B ToBa mpoyuBaHe
SKCIIEPUMEHTAIHUTE JTAHHU Ca B3€TH OT ChINECTBYBAI[aTa JIATEpATypa U MPEICTABISIBAT IPUMED 32

MOZACIIMPAHE HAa MPOABILDKUTCIIHOCTTA HA yClIyrara, 3aBucciia OT 6p0171 PEMOHTHPAHU KOMIIOHCHTH.

ria. ac. A-p Pagociias MaBpeBcku
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Abstracts of the scientific works
of Assist. Prof. Radoslav Mavrevski, PhD

for participation in the announced in the SG. 52 of 02 July 2019, competition for the academic
position "*Associate Professor' in professional field 4.6. Informatics and Computer Science
(Bioinformatics and information modeling for experimental data processing)

The scientific works of the candidate are presented in: 1 e-book; 15 (4 of them are equated
to monograph work) English-language articles in peer-reviewed and indexed international journals;
7 full text publications in conference proceedings of which 2 in English and 5 in Bulgarian

language; and 6 abstracts in English peer-reviewed proceeding from international conferences.

E-BOOK:

1. Radoslav Mavrevski. Introduction to Linux. e-book. Neofit Rilski University Publishing
House, Blagoevgrad, ISBN 978-954-00-0170-8, 2018. 65 pages. http://newweirdscience.com/os.pdf

In this book are discussed the main topics related to the Linux operating system: Basic
functions of the OS, basic commands in Linux, directories in Linux, writing scripts for BASH shell,
arithmetic operations with BASH, conditional operators in BASH, functions with BASH. Specific
examples and tasks for exercises in the operating systems discipline are attached to the topics. The
exercises are aimed at developing practical skills for working with the Linux operating system from

the point of view of its administration.

PUBLICATIONS IN THE JOURNALS:

2. Traykov M., Trencheva M., Mavrevski R., Stoilov A., Trenchev, I. Using partial differential
equations for pricing of goods and services. Scientific Annals of Economics and Business, 2016, 63(2),
291-298. ISSN: 2501-1960.

This article is based on the methodology of comparative analysis, using an innovative approach for
pricing of various goods and services. Benchmarking is the continuous search to find and adapt better
pricing methods that leading to increased profits. We will consider the numerical solution of partial
differential equations, based on Black-Scholes model for pricing of goods and services within European

option. Also, we will present formulation and numerical behavior of explicit and implicit methods that can


http://newweirdscience.com/os.pdf

be use in pricing for company assets within European option.

3. Mavrevski R., Milanov P, Traykov M., Pencheva N. Assessment of different model selection
criteria by generated experimental data. WSEAS Transactions on Computers, 2017, 16, 260-268, ISSN:
2224-2872. E-ISSN: 2224-2872. /part of a monographic work/

Model selection is a process of choosing a model from a set of candidate models which will
provide the best balance between goodness of fit of the data and complexity of the model. Different criteria
for evaluation of competitive mathematical models for data fitting have become available. The main
objectives of this study are: (1) to generate artificial experimental data by known models; (2) to fit data
with various models with increasing complexity; (3) to verify if the model used to generate the data could
be correctly identified through the two commonly used criteria Akaike’s information criterion (AIC) and
Bayesian information criterion (BIC) and to assess and compare empirically their performance. The
artificial experimental data generating and the curve fitting is performed through using the GraphPad Prism

software.

4. Milanov P., Koroleova G,, Mavrevski R., Pencheva N. Curve fitting problem: torque — velocity
relationship with polynomials and Boltzmann sigmoid functions. Acta of Bioengineering and
Biomechanics, 2018, 20(1), 169-184. DOI: 10.5277/ABB-01048-2017-03. ISSN: 1509-409X. (IF: 1.112).

Ipart of a monographic work/

Purpose: The aim of this study was to investigate the curve fitting and model selection problem of
the torque-velocity relationship of elbow flexors and extensors in untrained females. The second goal was
to determine the optimal models in different function classes and the best, among the optimal ones. Lastly,
test the best models to predict the torque were tested. Methods: Using the polynomials (second — fourth
degree) and Boltzmann sigmoid functions, and a different presentation of data points (averages, a point
cloud, etc.), we determined the optimal models by both error criteria: minimum residual sum of squares
and minimum of the maximal absolute residue. To assess the best models, we applied Akaike and Bayesian
information criteria, Hausdorff distance and the minimum of the smallest maximal absolute residue and the
predictive torque-velocity relationships of the best models with torque values, calculated beyond the
experimental velocity interval. Results: The application of different error and model selection criteria

showed that the best models in the majority of cases were polynomials of fourth degree, with some



exceptions from second and third degree. The criteria values for the optimal Boltzmann sigmoids were
very close to those of the best polynomial models. However, the predicted torque-velocity relationships
had physiological behavior only in Boltzmann’s sigmoid functions, and their parameters had a clear
interpretation. Conclusion: The results obtained suggest that the Boltzmann sigmoid functions are suitable
for modeling and predicting of the torque-velocity relationship of elbow flexors and extensors in untrained

females, as compared to polynomials, and their curves are physiologically relevant.

5. Mavrevski R., P. Milanov, M. Traykov, N. Pencheva. Performance comparison of model
selection criteria by generated experimental data. ITM Web of Conferences, 2018, 16(02006),
https://doi.org/10.1051/itmconf/20181602006. elSSN: 2271-2097.

In Bioinformatics and other areas the model selection is a process of choosing a model from
set of candidate models of different classes which will provide the best balance between goodness of
fitting of the data and complexity of the model. There are many criteria for evaluation of
mathematical models for data fitting. The main objectives of this study are: (1) to fitting artificial
experimental data with different models with increasing complexity: (2) to test whether two known
criteria as Akaike’s information criterion (AIC) and Bayesian information criterion (BIC) can
correctly identify the model, used to generate the artificial data and (3) to assess and compare
empirically the performance of AIC and BIC.

6. Traykov M., Yanev N., Mavrevski R., Yurukov B. Algorithm for protein folding problem
in 3D lattice HP model. International Journal of Biology and Biomedicine, 2018, 3, 16-21. ISSN:
2367-9085.

The prediction of a protein’s tertiary structure from the amino acid sequence of a protein is
known as the protein folding problem. The protein folding problem in 3D lattice Hydrophobic-Polar
model is problem of finding the lowest energy conformation. This is the NP-complete problem. In
this article we propose extension of the heuristic algorithm described by some of authors to solve the
protein folding problem in 3D cubic lattice in HP model. For computational experiments we use 8
HP sequences that are known in the literature benchmarks for 3D lattice in HP model. We compare
the obtained results with results obtained by algorithms for solving the problem in 3D lattice HP

model as genetic algorithms, ant-colony optimization algorithm, and Monte Carlo algorithm.


https://doi.org/10.1051/itmconf/20181602006

7. Traykov M, Trencheva M., Stavrova E., Mavrevski R., Trenchev I. Risk analysis in the
economics through R Language. WSEAS Transactions on Business and Economics, 2018, 15, 180-
186. ISSN: 1109-9526. E-ISSN: 2224-2899. /part of a monographic work/

Usually the risk management leads to improved company. Many often are cases, big risk
decisions are being made too low in organizations, with staff who don't stimulated to make the right
decisions for the organization. The aim of our study is to demonstrate the effectiveness and benefits
of good risk management. This article is based on the latest techniques for measuring and managing
on risks in various sectors of business. Using the programming language R Language, we show
effective way to evaluate and analysis risk. Apply the comparative analysis in the continuing quest
to find and adapt better practices for management risk, which leads to increased profits and
competitiveness of firms. We showed a good and easy risk management using R Language, which

can be useful for a happy and successful career.

8. Mavrevski R., Traykov M., Trenchev I., Trencheva M. Approaches to modeling of
biological experimental data with GraphPad Prism software. WSEAS Transactions on Systems and
Control, 2018, 13, 242-247. ISSN: 1991-8763. E-ISSN: 2224-2856. /part of a monographic work/

Mathematical models are commonly used in biological sciences. To understand complex
biological systems such as cells, tissues, or others, it is not enough to identify and characterize only
individual molecules in the system. It also is necessary to obtain a thorough understanding of the
interaction between molecules and different pathways. Computational models help investigators to
analyze systems, develop hypotheses to guide the design of new experimental tests. Known are
mathematical methods referring to different categories of biological processes. Now, modeling
approaches are essential for biologists, enabling them to analyze complex physiological processes.
The aim of this study is to presents a step-by-step applying non-linear regression analysis for fast
and effective data analysis in the biology. To achieve this aim is used non-linear regression analysis
method by GraphPad Prism software and the modeling of specific experimental data taken from
available literature. Nonlinear regression is an extremely useful tool in analyzing data, but choosing
a model is a scientific decision based on biology, chemistry or physiology and etc. and not be based

solely on the shape of the graph.



9. Traykov M., Yanev N., Mavrevski R., Yurukov B. Protein Folding in 3D Lattice HP
Model Using Heuristic Algorithm. WSEAS Transactions on Circuits and Systems, 2018, 18(12), 89-
98. ISSN: 1109-2734. E-ISSN: 2224-266X.

The proteins play a key role in many vital functions in living organisms. The tertiary
structure of the proteins determines their functions. Predicting of a protein's tertiary structure can be
the base for development of treatments for diseases such as Alzheimer's disease and cystic fibrosis.
Therefore, the predicting of a protein's tertiary structure from its amino acid sequence from long
time is one of the fundamental problems in computational biology, molecular biology, biochemistry,
and physics. The prediction of a protein’s tertiary structure from its amino acid sequence is known
as Protein Folding Problem. This is the NP-complete problem. In this article we propose extension
of the heuristic algorithm that solves the problem in 2D (described by some of authors on this
article) to solve the protein folding problem in 3D lattice HP model.

10. Trenchev 1., Traykov M., Mavrevski R., Popchev V. Investigation of the Relationship
Between the Hydrophobicity of an Amino Acid and Codon, which Shall Encodes. WSEAS
Transactions on Systems and Control, 2018, 13, 401-408, ISSN: 1991-8763. E-ISSN: 2224-2856.

In this article we did a brief review of mathematical models for studying the genetic code.
We investigate how the hydrophilicity of amino acids effect of the structure. Presented a model, in
this article, describe nucleotide sequences, about different levels of evolution of the proteins.
Mathematical analysis of the construction and possible evolutionary scenario is presented in
discussion. The code evolution is based on formal schemes whose relevance simple mutation and

cardinality of synonymous set which codes one amino acid.

11. Ferezliev A. Mavrevski R. Delkov A. Correlation between average and dominant height of
middle-aged Douglas fir plantations in the north-west rhodopes. Silva Balcanica, 2018, 19(2), 13-
26. ISSN: 1311-8706.

The correlation between average and dominant height of Douglas fir plantations in the

North-West Rhodopes was studied. Seven regression models were tested, the normal distribution of



experimental data was preliminary well-grounded through application of suitable tests and very high
correlation was proved between studied quantities. On the basis of information criteria AIC and
BIC, the optimal linear model of the investigated correlation was selected (Hdom = 2.378+1.009H4y),
which validity was confirmed by investigation residual values diagram. The suggested model allows
calculation of the dominant height through the average one to make a local growth table for Douglas

fir and to assess the productivity of its plantations in the region investigated.

12. Mavrevski R., Traykov M. Visualization software for hydrophobic-polar protein folding
model. Scientific Visualization, 2019, 11(1), 11-19. DOI: 10.26583/sv.11.1.02. ISSN 2079-3537.

The simplest and most used models of protein folding is the Hydrophobic-Polar (HP) model.
The HP model labeling the amino acids as Hydrophilic (H) or Polar/ydrophilic (P). The folding of
amino acids sequence is configured as self-avoiding walks on the 2D or 3D lattice, where the
optimal conformation has maximum number of contacts between H amino acids (H-H contacts) that
are not adjustment in amino acid sequence. In this paper, we develop and present software for
visualization of HP protein folding problem under the HP model on the 2D square lattice. For the
development of HP folding visualization software, we used MS Visual Studio, .NET Framework 2.0
and C# language. If we have HP sequence and folding results for this sequence, obtained by
optimization software as CPLEX or GUROBI, then using the 2D visualization software we can
visualize the obtained results in square lattice. This visualization software is a valuable tool for the
study of HP folding and is a great pedagogic instrument. All figures of HP folding included in this

paper are actual screenshots of our visualization program.

13. Mavrevski R., Traykov M. Trenchev I. Interactive approach to learning of sorting
algorithms. International Journal of Online and Biomedical Engineering, 2019, 15(8), 120-134.
elSSN: 2626-8493.

Today we live in a society of high technologies, advanced information and communication
systems in every field, including education. So, in modern education, teachers make full use of the
possibilities of modern Information and Communication Technologies (ICT). In this case, the
attitude of the teachers towards the use of computers, to achieve the educational goals, is very

important. To have the technologies sustained and significant effect, students in secondary and



higher schools need to understand how to use them. The goal of this article is to help of students in
secondary and higher schools to acquire enough practical programming skills and to learn the
sorting algorithms, i.e. the article considers basic sorting algorithms. We developed and describe
here software with name “Visual sorting” that shows visual, the execution of the basic sorting
algorithms: Bubble sort; Selection sort; Insertion sort; Merge sort. Also, our software provides inter-

active tracking of the performance (step by step) of different sorting algorithms.

14. Traykov M., Mavrevski R., Trenchev I. Modeling of digital converter for GSM signals
with MATLAB. International Journal of Electrical and Computer Engineering, 2019, 9(5), 4417-
4422. DOI: 10.11591/ijece.v9i5.pp4417-4422. ISSN: 2088-8708.

In this study will simulate steady state of Digital Down Convertor (DDC) for GSM signal
with a narrow frequency range. The MATLAB model that is described in this article simulates the
work of the TIGC4016 Quad Digital Down Converter. This converter is used for digital mixing
(down conversion) of signals, narrow band low-pass filtering and decimation. To implementation of
the model, we use high sample-rate (69,333 MSPS) bandpass signal. The result contains low

sample-rate (270.83 KSPS) baseband signal, thus facilitating the demodulation process.

15. Mavrevski R., Traykov M., Trenchev I. Multitasking in Embedded System Designs.
International Journal of Electrical and Computer Engineering, 2019, 15(9), 44-57. eISSN: 2626-
8493.

It is common knowledge in Information Technology (IT) that an embedded system is based
on microprocessor and is built to control a function or a range of functions. Although, it is not
designed to be programmed by the end user in the same way that a PC is, it is designed to perform
one particular task with choices and different options. Multitasking is a method by which multiple
tasks, also known as processes, share common processing resources, such as CPU. The main aim of
this paper is analysis of the design of the embedded systems and a focus on mid-level abstractions

for concurrent programs.



16. Mavrevski R. Modelling in food technology. WSEAS Transactions on Biology and
Biomedicine, 2019, 16, 69-74. ISSN: 1109-9518. E-ISSN: 2224-2902.

The modelling in food technology is concerned with the question of the best model choice.
The aim of the presented work is to show the basic methods for modelling and criteria for model
selection in food technology, in order to develop a reliable approach for prediction of their behavior.
Models in food technology, at the simplest level, are equations showing the relationship between
two or more variables. Mathematical model of a process can be defined as a system of equations
whose solution, given specified input data, is representative of the response to a corresponding set of
inputs. Curve fitting and statistics in this work was made by Prism software. Akaike’s information

criteria (AIC) and Bayesian information criteria (BIC) was used in the model selection.

FULL TEXT PUBLICATIONS AND ABSTRACTS IN CONFERENCE PROCEEDINGS

17. Koroleova G., Mavrevski R., Kanelov I., Pencheva N., Milanov P., Assessment of
elbow torque-velocity curve fitting with different optimisation criteria, Book of abstracts, The 20th
annual congress of the European College of Sport Science, Malmo, 2015, p. 477. ISBN: 978-91-
7104-567-6.

Introduction: This study concerns the elbow torque-velocity relationships of flexors and
extensors. The aim was to compare four optimization criteria for assessment of the optimal fitting of
these relationships with polynomials. Methods: The isokinetic torque of the elbow flexors and
extensors of ten females was obtained under six velocities [*/s]: 0, 30, 75, 120, 150, 210. The least
squares fitting (averages or cloud point data) of torque-velocity curves with 2nd to 4th order
polynomials was assessed with Akaike information criteria (AIC), Bayesian information criteria
(BIC), Minimizing the maximum residual (MMR) and Hausdorff distance criteria (HDC). The
predictive relationships with the values of the optimal coefficients were also fitted. Results: All
criteria uniquely determined the 4th order polynomial as optimal for flexors (AIC = -89.09, BIC = -
6.4, MMR, HDC = 0.36) and extensors (AIC = -76.04, BIC = 6.72, MMR, HDC = 1.3), when
averages were used. The same conclusion was obtained by using point cloud data with the exception

of BIC for extensors and AIC and BIC for flexors, where 2nd order was optimal. Non-physiological



curvatures were obtained with polynomials of degree greater than. Discussion: The graphics of
polynomials from 2nd to 4th order were curvatures with acceptable behavior, similar to other
authors. AIC, BIC, MMR and HDC uniquely pointed out that the 4th order polynomial is an optimal
model for elbow flexors and extensors, when fitting with averages, while with point cloud data AIC
and BIC reveal different assessment. So, the AIC and BIC are less reliable, although commonly
used, while MMR and HDC are rather novel. However, in this study, the least squares fitting was
used without constraints, and the graph of the 4th order polynomial is quite different from those of
the classical force-velocity relationship. It remains an open question if the fitting method with
constraints and polynomials will provide accurate physiological torque-velocity curves in elbow
flexors and extensors, or it should be investigated with other (non polynomial) logistic equations.

18. Todorin 1., Trenchev I., Stoilov A., Mavrevski R., Traykov M. A Model for HP Folding
Prediction Using Increasing Constrain for Spreading in the Process of Making Conformations.
(abstract). Proceedings of the Biomath Communications — BIOMATH2015, 2015, vol. 2 (1), p. 88.
ISSN: 2367-5233.

The 3D structure of proteins is the major factor that determines their biological activity. The
synthesis of new proteins and the crystallographic analysis of their 3D structure is very slow and
very expensive process. If we can predict the 3D structure of many proteins, than only proteins with
expected properties have to be synthesized. The main idea, implemented in our research, is not to
use lattice cube with constant size to make possible conformations in this space, but to use flexible
constrain for spreading away from the center of the formed molecule, which constrain has a
coefficient that can vary in the process of folding according the percentage of failing to make
possible conformation, caused by lack of space. Less space allowed causes difficulties to make the
conformations but the achieved forms are more compact and with lower energy. More space causes
making many useless random conformations and more computational time is needed to find the best
conformation and to make the same one more times in this random process in order to have bigger
probability that it is the best one. This method may be used in every other model for protein folding
prediction to improve the computational time and the probability of finding the accurate 3D

structure our results show that advantage.



19. Todorin I, Traykov M., Mavrevski R., Stoilov A., Trenchev I. 3D Visualization of the
Biological Structures. (abstract). Proceedings of the Biomath Communications — BIOMATH2015,
2015, vol. 2 (1), p. 89, ISSN: 2367-5233.

In this paper we aim to present a visualization of 3D model of a protein using data stored in a
molecular structure file. All our examples will be realized with geometry and texturing in Maya. It
will also be used a very practical application of MEL scripting to automate a modeling. It will be
presented a simulations of DNA permeation through nanopores using NAMD, VMD and Maya. In

this work we will briefly describe this technique and the possibilities for its use.

20. Traykov M, Trench Eva M., Todorin I., Mavrevski R., Stoilov A., Trenchev I. Risk
Analysis with R Language. Proceedings of the Sixth International Scientific Conference —
FMNS2015 (Math. Nat. Sci.), 2015, vol. 1, pp. 137 — 146. ISSN: 1314-0272.

This article is based on the latest techniques for measuring and managing on risks in various
sectors of business. Using the programming language R Language we show effective way to

evaluate and analysis risk.

21. Georgieva A. Kurkchiyska I., Mavrevski R., Bakhchevandzhieva R. Identification of
some risk factors for cardiovascular diseases and their dependencies in students. 16th Student
Scientific Conference "Kinesitherapy and Sport”, Blagoevgrad, Bulgaria, April, 2015, vol. 1, pp. 19
- 21.

Among the risk factors for cardiovascular disease are: high blood pressure, overweight,
smoking, diabetes mellitus, family burden. Studies on the presence of risk factors for the
cardiovascular system and their dependencies are important for the prevention of socially significant
cardiovascular disease.

The purpose of this study was to determine the presence and correlation between the
observed risk factors for cardiovascular disease in college students.

The subject is monitored by 32 second and third year kinesitherapy students, aged 20.0 £ 5.0

years. The subjects measured the values of systolic and diastolic blood pressure, arterial pulse and

10



waist circumference. Body mass index was calculated. Data were processed by variational analysis
with Graph Pad Prism.

22. Mavrevski R., Koroleova G., Pencheva N., Milanov P., Yurukov B. The Hausdorff
distance as a criterion for the optimal model selection in torque-angle relationships. (abstract).
International Congress on Mathematics MICOM, Athens, September, 2015, pp. 45. ISSN: 1105-
7955.

Purpose: The Hausdorff distance is commonly used as a proximity measure between two sets
of points. The aims of the presented work were: (1) to test the possibility to use the Hausdorff
distance as a criterion for selection of the optimal model from different class models for fitting of
torque-angle relationships of elbow extensors and (2) to compare its performance with other
commonly used criteria as Akaike’s information criterion, Bayesian information criterion, and
minimizing the maximum residual.

Methods: The peak torque of maximum isometric voluntary contractions of elbow extensors
of females (21.0 = 1.5 years) was measured by isokinetic dynamometer in over a wide range of
angular positions (0.26 — 2.62 rad). Finding the best torque-angle relationships is equivalent to the
choice of the “optimal” fitting model from some classes of polynomial models with respect to the
experimental data. The following three methods were applied for polynomial fitting: least squares,
robust and minimax.

Results: It was found that: (1) the “optimal” model for fitting the torque-angle relationship of
elbow extensors is fourth order polynomials and (2) the Hausdorff distance could be used as a
criterion for assessment of the “optimal” polynomial fitting, as compared with Akaike’s information
criterion, Bayesian information criterion and minimizing the maximum residual.

Conclusion: (1) three fitting models, three fitting methods and four criteria for model
selection and assessment of quality of polynomial fitting were studied and (2) the Hausdorff

distance could be used as a criterion for the “optimal” model selection in torque-angle relationships.
23. Trenchev 1., Mavrevski R., Stoilov A., Traykov M., Yurukov B. Computer graphics’s

application in Bioinformatics. (abstract). International Congress on Mathematics MICOM, Athens,
September, 2015, pp. 35. ISSN: 1105-7955.
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This paper provides a report about use of computer graphics and mathematical models for
the creation of 3D objects in bioinformatics. Readers interested in three-dimensional graphics will
find different ways of visualization of biological structures, converting file formats directly used in
3D. Also, we will present computer software for 3D visualization and how it should be adapted to
the needs of a bioinformatics researcher. We will examine the preproduction process for 3D
structure of molecule and computer graphics. Also, by the computer graphics we can show a

visualization of 3D model of a protein using data stored in a molecular structure file.

24. Smilkov K., Hristov S., Traikov M., Mavrevski R. Finding and visualizing the shortest
path in a graph using C # and WPF. First SDSS-2016 Student and PhD Students Science Session,
South-West University "Neofit Rilski”, Blagoevgrad, Faculty of Engineering -19 -20 May, 2016,
vol. 1, pp. 54 - 60. ISSN: 2367-9441.

The shortest path problem is a classic problem in mathematics and computer science with
applications in Economics (sequential decision making, analysis of social networks, etc.). The
presented work is an example of realizing and applying of Dijkstra's algorithm to find the shortest
path between two vertices in a connected, undirected graph, which is often a solved problem at a
time annual International Olympiad in Informatics. For this purpose, are used the technologies,
NET 4.0, Visual Studio 2010, and WPF for the graphical user interface. The implemented program
allows drawing an undirected graph, visualizing the shortest path between two vertices and finding

its value.

25. Belyova D., Pavlova V., Mavrevski R., Trenchev 1. Visualization of biological
macromolecules. First SDSS-2016 Student and PhD Students Science Session, South-West
University "Neofit Rilski", Blagoevgrad, Faculty of Engineering -19 -20 May, 2016, vol. 1, pp. 69 -
75. ISSN 2367-9441.

Structural bioinformatics is one of the key research areas in the field of computational
biology. It is dedicated to the analysis and prediction of the three-dimensional (3-D) structure of
biological macromolecules such as proteins, RNA and DNA. The real structure is obtained by
crystallography (X-ray diffraction), electron microscopy or magnetic resonance tomography. One of

the major problems in structural studies in bioinformatics is the prediction of three-dimensional
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protein structures and ways of visualizing molecules. In this paper, we give an overview of

computer graphics, its application in bioinformatics research and ways of visualization.

26. Mavrevski R., Milanov P., Yurukov B. Comparison and assessment of commonly used
model selection criteria in modeling of experimental data. (abstract). Biomath Communications -
Featuring International Conference BIOMATH2016, 2016, 3(1), pp. 46. ISSN: 2367-5233.

Model selection is a process of choosing a model from a set of candidate models, which will
provide the best balance between goodness of fit of the data and complexity of the model. Different
criteria for evaluation of competitive mathematical models for data fitting have become available.

This research has several specific objectives: (1) to generate artificial experimental data by
known models; (2) to fit data with various models with increasing complexity; (3) to verify if the
model used to generate the data could be correctly identified through the two commonly used
criteria Akaike’s information criterion (AIC) and Bayesian information criterion (BIC) and to assess
and compare empirically their performance.

The artificial experimental data generating and the curve fitting is performed through using

the GraphPad Prism software.

27. Smilkov K., Hristov S., Traykov M., Mavrevski R. Construction and selection of an
optimal mathematical model describing a scientific or engineering process. SDSS-2017 Student and
PhD Students Science Session, South-West University "Neofit Rilski”, Blagoevgrad, Faculty of
Engineering-May 18, 2017, pp. 12 - 17. ISSN: 2367-9441.

The presented work demonstrates different stages in modeling the relations between mass
phenomena and processes by regression analysis using the least squares method. The Matlab
software package and the built-in fit (approximation) functions were used for this purpose.
Mathematical models can be used to predict the outcome of a process, to calibrate, or to optimize

processes.

28. Georgi Kirov, Dimitar Atanasov, lliya Kanelov, Stefan Kapralov, Radolsov Mavrevski,
Nevena Pencheva. A pilot study of torque-velocity curves of knee extensors in a football player and

an inactive sports man. 19th Student Scientific Conference of the Faculty of Public Health, Health
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Care and Sports, May 11, 2018 - University Center Bachinovo, Blagoevgrad, pp. 16 - 19. ISBN 978-
954-00-0182-1.

The estimation of the torque-velocity dependencies of knee extensors in football players and
the comparative analysis of the corresponding curves with those of the untrained, allows one to look
for differences as criteria for adaptive changes in the strength at system load.

The objectives of the study were: - to conduct a pilot study on the torque of football players
and untrained men at the same age of knee extensions of the kicking and of the support leg at
different angular velocity in eccentric and concentric load modes; - To model the mathematical
dependence torg-velocity of the extensors of the knee; - to compare and analyze the differences in
the curves between the supporting and kicking legs of the two subjects to evaluate the asymmetry
and adaptive changes in systematic training in the football player.

The study was conducted at the University Center for Functional Research in Sports and

Kinesitherapy.

29. Mavrevski R., Traykov M. Building And Selection An Optimal Mathematical Model
Describing A Scientific Or Engineering Process. The 15th International Conference for Informatics
and Information Technology (CIIT 2018), 2018, 88-90. ISBN: 978-608-4699-08-8.

The presented work demonstrates different stages in the modeling of relation-ships between
mass phenomena and processes by regression analysis using the least squares method. For this
purpose, is used the software package Matlab and the built-in fitting functions. Mathematical models
can be used to predict process output, calibrate, or optimize processes. Since the modeling of
different devices and phenomena is important to both engineering and science, engineers and
scientists have very different reasons for doing mathematical modeling. In this study the
experimental data are taken from existing literature and represent example of a of the length of the

service depended on the number of repaired components.

Assist. Prof. Radoslav Mavrevski, PhD
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