Pe3romera

HA HAYYHHUTE MYyOJUKAIMH, ¢ KOUTO A0L. 1.H. Kpacumup Hopaxes
y4acTBa B KOHKYPC 32 aKaIeMUYHATA UTbKHOCT “nmpodecop”

Homepauusita Ha Tpy10BETE MOBTApsl HOMEpALUITa OT MPUIIOKEHUS 00 CIUCHK
Ha myOaukanuurte. M3nucanute ¢ depBeH IBAT MyOJHUKAIMU HOCSAT TOYKH 3a
nokasatein ', cbriacHO MUHUMATHUTE HAIMOHAJIHU M3UCKBAHUS 3a MPO(eCHOHATHU
Hanpasiieaus: 4.5 u 4.6 orpazenu B ,,IIpaBUJIHMK 3a TPUIIOKEHHE HA 3aKOHA 3a
pa3BuTHE Ha akageMuyHus cbctaB B PemyOmuka bovarapus (IIIIBPACPE)*, T.e.
nyOJIMKyBaHU ca B M3AaHMe, KoeTo ce uHaekcupa B Web of Science niu Scopus,
oTpazeHo ¢ B Zentralblatt, MathSciNet, ACM Digital Library, IEEE Xplore, AIS
eLibrary (xacaemm npodecuonannu HampaBieHus 4.5 u 4.6), uim € rjaBa oT
KOJIEKTUBHA MOHOrpadus, wiv € nmy0JMKyBaHA KHUra Ha 0a3aTa Ha 3alIUTEH
auceprauuoHed Tpya. Oo6mo 491 T1. 3a nmokazaren ' (6e3 ga ce OTYUTAT TOUYKUTE OT
CaMOCTOSITEJTHUTE MOHOTpaduu), OTHACSIIIM CE€ KbM TPYJAOBETE NPHJIOKEHH 3a
ydacTue B KOHKypca.

I. lIpunoxenue Ha MHPOPMALMOHHUTE TEXHOJIOTUM B XYMAHUTAPHUTE HAYKH.
a) MoHorpaguu ¥ rjiaBu 0T KOJIEKTHBHU MOHOTpauu.

[5] K. ﬁopﬂmeB, llobumosu onepayuu, epagu u KOMOUHAMOPHU NPUTONCEHUS.
O3V | H. Puncku®, ISBN 978-954-680-961-2, 2014. (IlyOsiMKyBaHa KHUra Ha
0a3ara Ha 3alIMTEH AUcCepTalMOHEeH TpyA). 20 T.

Momnorpadusrta e pe3yirar Ha IBITOrOJUIIHATa padoTa Ha aBTOpa KaTo YYEH H
MIperno/iaBaTel mo NporpaMupane U JMCKpeTHa MaTeMaTuka. B Hest ca chOpanu roisima
4acT OT HAYYHHUTE, HAYYHO-TIPUJIOKHHU U METOJIMYECKHU U3CJIEIBAaHUS HA aBTOPA B Ta3u
00J1acT, HAMEPWJIM OTPAKEHHS O MOMEHTA Ha u37aBaHeTo u B Hajl 80 myOnuKanuu B
PEHOMHpaHHU CHEIUATU3UPAHN H3[AaHUS, KAKTO U B 3allMTEHATa JHCEepTalus 3a
npua00MBaHe HA HAyYyHATa CTETEH JOKTOp Ha HAyKHUTE.

Kato npunarame MeToauTe U CpeicTBaTa Ha KOMIMIOThpPHATA alredpa — Ta3u 4acT
OT MH(OpMaTHKaTa, KOSITO C€ 3aHMMaBa C pa3paboTkaTa, aHallM3a, peaau3alnusira u
NPUJIOKEHUETO Ha aNreOpUYHHM aJIrOPUTMHU, MOJydaBaM€ HSKOM KOJUYECTBEHU U
KAueCTBEHU OICHKU Ha OOCKTU OT pa3IMyHU 00JIACTH Ha HayKaTa:

- TICUXOJIOTHS — KOMITIOTBPHO aIMUHUCTPUPAHE HA JTUYHOCTHU BHIIPOCHUIIH;

- TEOPETUYHU OCHOBM Ha MH(POpMATUKaTa C MPUIIOKEHHUE B JIMHTBUCTHKATA —
dbopMaliHU €3UIM U TPaMaTHKU;

- TEKCTHJIHA TEXHHKA — CTPYKTYPHOTO MHOTOOOpa3ue OT ThKauHU CILTUTKH;

- KOMOWHAaTOpHKa — KOMOMHATOPHM 3aJ]a4M HaJl ONHAPHU MATPUILIH;



- 3aHUMAaTEIHA MaTeMaTHKa — MOMyJISpHaTa riiaBo0abpckanuia CyoKy;
- Teopus Ha rpaduTe — YUCIOBH XapaKTEPUCTUKU HAa OUTIOJISIpHU Tpadu.

Pa3bupa ce Helenechbo0pa3HO € MaTEPHATBT OT rosieMusi Opod myOiaMKauuu aa
Oblie chOpaH B €lHA KHUTA U TIOPAJ Ta3u MPUYMHA CME CE€ CIIPEIN CaMO Ha 4acT OT
TaXx. Pa3uckBar ce OpUrMHAIHM pE3yJTaTH, MOJY4YeHU OT aBTOpa, KOUTO HMAaT
OTHOLIEHUWE KbM CIEIHUTE pa3lead oOT HWH(GOPMAIMOHHUTE TEXHOJIOTHUH,
MPOTrpaMUPAHETO U AUCKPETHATA MaTeMaTHKa:

- e3ur 3a mporpamupane C++, Java u Delphi;

- TOOWTOBH OMEpaIny;

- aJNTOpPUTMHU U TSIXHATA OIEHKA,

- (opmanHM €3uln U TPaMaTUKH;

- KOMOWHATOPEH aHaJu3;

- OWHapHU MATPUIIH U TIPUITOKEHUS;

- Teopusl HAa MHOXKECTBATa U pellallioOHHa anredpa;
- Teopwus Ha rpaduTe U TPUIOKCHHUS;

[16] Adnan Sharaf Ali Yousef Al-Absi and K. Yordzhev, Historical, Social and
Psychological Preconditions for the Development of E-learning in Yemen's higher
education. In “Current Research in Science and Technology”, Vol.1, Chapter 9, pp.
114-126, E-ISBN: 978-93-89246-65-0, Print ISBN: 978-93-89246-64-3, 2019 (I'1aBa
0T KOJICKTMBHA MOHOTrpadmus), 15 T.

PaboTara u3crnenBa MCTOPUUECKHUTE, COITMAITHUTE U TICUXOJIOTHYECKUTE (HaKTOPH,
KOUTO OIpEeNsT oOpa3oBaTeNHUTE NMOIUTHKM B VemeH mpes msiata My OypHa
HCTOPUS BbB BPb3Ka C Bb3MOKHOCTUTE M HArjlacata Ha HaCEJIEHUETO 32 MPUIIaraHEeTo
Ha CHhBpPEMEHHU WH(OOPMAIMOHHM TEXHOJIOTMH B oOydyeHueTo. B Tasum Bpb3ka ca
[OCOYECHU HAal-HOBUTE TEHACHLIMUU B €JIEKTPOHHOTO OOY4YEHME U HErOBOTO
NIPHIIOKEHNE KOHKPETHO BbB BHCIIETO 0OpasoBanue B PenyGimka Memen. CraTusta
HAKpAaTKO MPECTaBs PE3yJATATUTE OT AaHKETHO MPOYYBaHE 32 TOTOBHOCTTA HA CTYI€HTA
3a eJIEKTPOHHO 00y4YeHUE B NEMEHCKUTE YHUBEPCUTETH.

0) Hayuynu craTum.

[26] Adnan Sharaf Ali Yousef Al-Absi, 1. Peneva, K. Yordzhev, Student’s
Readiness for E-learning in the Universities in Yemen. Science and Technology
Publishing, Vol. 1, Issue 8, 2017, 102-107, http://www.scitechpub.org/wp-
content/uploads/2017/08/SCITECHP420023.pdf

B cratusita ca onucanu pe3ynTaTUTe OT aHKETHO IMPOYUYBaHE 32 TOTOBHOCTTA Ha
CTYIACHTHTE 3a NpujaraHe Ha eJeKTPOHHO OOy4YeHHMe B HSKOM YHHUBEPCUTETH U
peruony B PenyGimka Memen. JlanAnTE ca 06paGOTEHH ¢ OMOIITA HA CIICIHATH3HPAH
codTyep 3a craTucTudecka 0opaboTKa.


http://www.scitechpub.org/wp-content/uploads/2017/08/SCITECHP420023.pdf
http://www.scitechpub.org/wp-content/uploads/2017/08/SCITECHP420023.pdf

Pa3paboTkara € yacT OT nuUCEepTAIMOHHUS TPYJ Ha JOKTOpaHTa OT PemyOmuka
Memen Annan lapad Amu FOced ¢ maydyeH pbproBoauTen aou. a.H. K. ﬁopﬂmeB u
Hay4€H KOHCYNTaHT I-p MBenuna [lenena.

Cratusta mpeau3BUKa MEXIyHapOJeH HHTEpeC KaTo 3a €lIHa TOJuHA MOJydd
YeTUpH IUTHpaHus B uHaekcupanu B Web of Science u B Scopus n3aaHusl.

[27] Adnan Sharaf Ali, K. Yordzhev, Social and historical aspects of education in
Yemen. Science, Education, Culture, 9, 2016, 63-70.

PaGoTara e 4acT OT JMCEpPTALMOHHMS TPY/ Ha JOKTOpaHTa oT Pery6imika Memen
Annan Illapap Amu IOced ¢ Hayden pwkoBommren nou. a.H. K. Mopmxes.
W3cnenBanusTa ca HapaBeHU BbB Bph3Ka ¢ MOCTaBEHATa Ha JIOKTOPaHTa 3aja4a Jia ce
HAlpaBH aHalM3 Ha HAPOJO-TICUXOJOTUYECKUTE OCOOCHOCTH Ha HACEIIEHHETO B
Peny6imka MeMen BB BpB3Ka ¢ TeMara Ha JUCEPTAIMOHHHUS TP - MPHJIATraHe HA
eJIeKTPOHHOTO 00y4eHne B VleMeHCKHUTe yHUBEPCHTETH.

CraTtusiTa U3CieBa COLMATHUTE U MCTOPUYECKUTE (AKTOPU, KOUTO OOYCIIaBsT
o6pa3oBaTeiHaTa NOINTHKA B VeMeH npes3 HerosaTta OypHa ucTopus. M3momsBaH e
METO/Ia HAa CPAaBHMUTENIHUS aHAIMU3, 32 J1a ONHUIIEM pPa3BUTUETO HAa OOpa30BATEIHUTE
CHUCTEeMH B KOHTEKCTa Ha MEMEHCKaTa MCTOpHUS M Ja YCTAaHOBHUM B3aHMMOBPB3KHTE
MEX/Ty MPOMEHSIINUTE Ce COIMAIHN TOTPEOHOCTH U CTPYKTypaTa Ha 00pa30BaHUETO B
Ta3u crpaHa. M3cienBaHeTo MoKa3Ba, 4e pazauuusITa MeXIy OoOpa3oBaTEHUTE
cucremu B FOxen wu CeBepeH MeMeH, IPOM3THYAIM OT BHHIIHOIONMTHYECKOTO
BJIMSTHUE 110 BpeMe Ha OpUTaHCKaTa U TypcKaTa OKyHalus, ca MocjiaeIBaHu OT IMPOLEC
Ha cOnmmkaBaune, cief 00siBsiBaHeTo Ha Chro3a mpe3 1990 1. u mpoBb3IiIacsiBaHETO Ha
Peny6mnka Hemen.

[32] K. Yordzhev, Parametric and nonparametric statistical methods — essence and
condition for application. Journal of Basic and Applied Research International, ISSN
No. 2395-3438 (Print), 2395-3446 (Online), Vol.: 11, Issue 2, 2015, 131-134.
http://www.ikpress.org/abstract/4450

Cratusara 1Mo CBOSITa CHIIHOCT € KPaThK CIPAaBOYHUK M € IpEIHAa3HAUYCHa Jia
3aro3Hae CHCIUAIMCTUTE OT XyMaHHUTapHaTa 00JacT (He MaTeMaTHIIM) C OCHOBHHUTE
neuHUIMK OT 00JIacTTa Ha cTaTUCTHKATa. B paboTtara ce mpociensiBa ChbIIHOCTTA U
pasIuuuATa MEXKIY MMapaMETPUYHUTE W HEMapaMETPHUYHU CTATUCTHYECKH METOIIH.
Pa3uckBaT ce ycioBusATa 3a TAXHOTO KOPEKTHO NpHIIOKeHHE. /[aBaT ce Hacoku 3a
IIpOBEpKa Ha T€3U YCIOBUSI.

[34] Adnan Sharaf Ali, S. Pavlov, K. Yordzhev, The mathematics in middle-aged
Arab caliphate and it application to contemporary teaching in high schools. Scholars
Journal of Physics, Mathematics and Statistics, ISSN 2393-8056 (Print), ISSN 2393-
8064 (Online), Vol-2, Issue-1 (Dec-Feb), (2015) 37-43. http://saspjournals.com/wp-
content/uploads/2015/02/SIPMS-2137-43.pdf



http://www.ikpress.org/abstract/4450
http://saspjournals.com/wp-content/uploads/2015/02/SJPMS-2137-43.pdf
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Tazu craTus mpeayiara e1uH OerbJl IPerJie] Ha OCHOBHUTE TIPUHOCH Ha apaOCKUTE
MaTeMaTUId TIpe3 CPEAHOBEKOBHMS HWCTOpUYECKH mepuoj. Heiinara men e na
CTUMYJIMpa W3Yy4YaBaHETO HA Ta3W MaTepus, OCHOBAaBAWKH CE HAa MPUHIUIHNTE Ha
B3aMMHOTO YB)XCHHE MEXAYy pa3lIMYHUTE KyITypH. B cTaTusTa ce maBa KpaThbK
MMEHHUK Ha HaW-TIOMyIsApHUTE apaOcku matemaTtwid. [lo 3aHMMaTeneH HayuMH Ha
KpaTKO ca KOMEHTHpPAaHU HSIKOM TEXHH HAayYHU MOCTIKEHHUS C HAaMEPEHHETO Te Ja
ObJIaT U3IMOI3BaHN B THMHA3WATHOTO 00Opa30BaHUE IT0 MaTeMaTHKA.

PaboTtata e yacT OoT cBbp3aHUs C ICKTPOHHOTO O0yUEeHHUE AUCEPTAUOHEH TPY/T HA
nokTopanTa ot PeryGmuka Memen Annan Ilapad Anu IOced ¢ HaydeH pbKOBOIUTEN
nor. 1.H. K. I7IOp):[>KeB.

[38] U. Ilenena, I'. Kugukos, K. ﬁopﬂmeB, Apanranus Ha TMYHOCTHA CKalla 3a
M3CIIe/IBAHE HA ACEPTHUBHOCTTA 32 YUCHUIM OT TOPHA YUHIIUIIHA Bb3PACT. [ 00UUHUK,
Cvi03 Ha yuyenume - bnacoesepao, Tom 8, (2014) 36-49. http://www.usb-
blagoevgrad.swu.bg/media/1027/2014.pdf

CrarusiTa BKJIIOYBA aJanTaivs Ha cKajara 3a HU3CJIe/IBaHE HAa aCEepPTHUBHOCTTA,
ch3nanena ot [Jpkyaut TuHaal 3a y4eHHUIM OT TOpHA YUUJIUIIHA BB3PACT. Y CTAHOBEHU
ca 100puTe TICUXOMETPUYHHN XapaKTEPUCTUKU Ha aUTEMHUTE M BUCOKATa HAJICKIHOCT
Ha Tecta. [IpoBepeHa € KOHBEpreHTHAaTa M KOHCTPYKTHATa BAJIMAHOCT Ha CKaJara,
M3BJICYEHU ca Tpu (akTopa U ca M3BEACHU CTaHIAAPTHU HOPMH, OTHACAIIU CE 3a
IOHOIIM. AnanTanuara Ha TeCcToBaTa METOJMKAa € HU3BBPIIEHA C IOMOIITa Ha
CrenuaATU3MPAH KOMIIOTHPeH copryep. M3ciaeaBaHeTo € mNpoBeeHO Npe3 nepruoaa
Mmaii 2011 — oxtomBpu 2012 r. B rpagoBere Buaun, biaroesrpan u SIm6ox cpex 361
YYEHULIU-TUMHA3UCTU HA Bb3pacT oT 15 10 19 roaunu. Ot Ts1x 168 ca roHomm u 193 —
neBoriku, 87 ca ot 8 kinac, 84 — ot 9 kiac, 96 ca yuenunure ot 10 kinac u 94 — ot 11
KJac

[41] 1. Peneva, K. Yordzhev, The Assertive Profile of the Bulgarian Students in
Computer Science and Computer Engineering. International Journal of Education and
Management  Engineering (IJEME), vol.4, mno.l, pp.1-8, 2014. DOI:
10.5815/ijeme.2014.01.01

OcHoBHaTa 1ien Ha pa3paboTKaTa € Ja Ce HM3yYyd acCepTUBHUAT Tpodun Ha
OBATapCKUTE CTYIEHTH OOydaBalld c€ B CHeNuanHocTuTe ,JHpopMmaThka™ u
, KOMITIOTBpHU CHCTEMH M TEXHOJIOTHH' Ype3 aHalu3WpaHe Ha KOMIIOHCHTHTE Ha
acepTUBHOCTTA. M3crmeaBaHusaTa ce M3BBHPIIBAT C M3MOI3BaHE HA TECTOBU METOAU U
00pabOTeHH ¢ MOMOIITA Ha CeUATH3UPAH KOMIIOTbPeH codTyep. Y CTaHOBEHO €,
Ye CTEMEHTa Ha U3PA3UTEITHOCT Ha TOBA JIMYHOCTHO KAYeCTBO CpeJl CYyOEKTHTE € Haj
CpPeIHOTO HHBO. Pasriemanw ca pa3jaudHA TJIEIHA TOYKH 3a Xapakrepa H
CHABPKAHUETO HAa ACEPTUBHOCTTA KATO MCUXOJIOTHIECKA KaTerOpHsl.

PaboTaTta e mpoabiDKeHre W JOMMBbJIHEHWE Ha JOKJIaJBaHaTa Ha KOHGEpPEHIUs U
oTmeyaraHa Ha OBITapCKH €3WK pa3padoTka [69], KbIETO OOEKT Ha M3CIEABAHE ca
JIPYTH CTYJCHTH.


http://www.usb-blagoevgrad.swu.bg/media/1027/2014.pdf
http://www.usb-blagoevgrad.swu.bg/media/1027/2014.pdf
http://dx.doi.org/10.5815/ijeme.2014.01.01

[43] H. Terpos, K. Mopmxes, Mozen 3a nm3cieBaHe Ha pucKa OoT (DMHAHCOBA
karactpoda. Hayka, obpasosanue, kynmypa, op. 4 (2014), 67-74.

HCHTa Ha CTaTuidgTa € HM3CJIICABAHC Ha pHCKa OT (1)I/IHaHCOBa KaTaCTpO(I)a Ha
CbBPCMCHHH IIa3dap Ha LICHHM KHHXKA, CTOKM M YOBCHIKH TPYA. HanpaBeH €
MAaTCMaTHYCCKHN MOACII Ha PUCKa C Bb3MOKHOCT 34 KOMIIIOThpHA CUMYJIallysl.

[69] U. Ienesa, K. Hopmxes, M3cinenpate Ha acepTHBHHS MPOMHI HA CTYICHTH
Marematuiid. B c6. "Cunepreruka u pediekcus B 00ydeHueTo mo marematuka", YU
"ITaucuit Xunenaapceku", 2010, 268-2717. http://www.fmi-
plovdiv.org/GetResource?id=676

B pabotara ce mpocneasBaT pazIUYHUA TJAEAHM TOYKH OTHOCHO CBHIIHOCTTA U
ChABPKAHUETO HA ACEPTUBHOCTTA. M3cmensar ce u ce ananm3upaT KOMIIOHEHTUTE Ha
aCEepPTUBHOCTTA TIPH CTYACHTH OT crienuanHocTH ,,Uudpopmaruka“ u ,Ilegaroruka Ha
oOyueHueTo mo maremaruka u uH@opmaruka“. KoHncratupa ce, ye HHMBOTO Ha
M3PA3eHOCT HAa TOBAa JIMYHOCTHO KadyeCTBO Cpe€J W3CIEABAaHUTE JIMLA € Hajl
CPEAHOCTATUCTUYECKOTO paBHULIIE. M3Bagkata € MNpencTaBUTENHA, KaTo IIpU
cTaTUCTHYecKaTa 00paboTKa M aHAJIM3 Ha PE3YJITATUTE € U3MOJI3BAH ClleUAJIU3UPaH
codryep.

N3cnenBanusTa NpoaBbKABAT HA MO-KBCEH €Taml, KbAETO M3CIEABAHUTE JIMIA CA
Ipyru cTyaeHTd. HoBute pe3ynraTu ca onmucaHu B OcoYeHaTa no-rope cratug [41].

Pa3paboTkara € yact oT AguceprauvoHHus Tpya Ha VBenuna IleneBa ¢ HaydeH
koucyntanT jon. K. Hopmxes.

[82] I. Peneva, S. Stoyanova, K. Yordzhev, On the Necessity of Learning
Informatics by Psychology Students. Mathematics and Natural Sciences, 2007, v.1,
176-179. http://www.fmns.swu.bg/Fmns2007.html

Pa3paboTtkara pasriexaa HIKOM acleKTH Ha MPUIOKEHUETO HA KOMIIOThPHUTE U
MH(POPMALIMOHHUTE TEXHOJOTHH B OOYUYEHHETO Ha CTYJIEHTUTE MO TMCUXOJOTHS.
[IpencraBenn ca npuUYUHHUTE, OOYCIaBSIIM HEOOXOJUMOCTTa OT H3y4yaBaHE Ha
aucuuiimHaTa MIHpopmaTrka, cBbp3aHa CbC CbBPEMEHHUTE U3UCKBAHUS 32 Kau€CTBO
Ha 00y4YE€HHETO Ha CTYAEHTHUTE, KAKTO U 3a O-J00pPOTO UM peau3rupaHe KaTo MJIaIu
cnequanucTy. HampaBeH € CpaBHUTENEH aHAJIM3 HA-HaW-pa3slpOCTPAHCHHUS
crnenuaJn3npan codryep 3a npoBexaane, 00padoOTKa U aHAJIKU3 Ha MCUXOJIOTUYECKH
W3CJIEIBAHUA.

Cratudara e 4vact oT naumjiomHata pabota Ha lBenuna IleneBa, cTyaeHTKa
CHEIMATHOCT TICUXOJIOTHs, MarucTbpcka creneH Ha obyuenue, KO3Y , H. Puncku®,
Biaroesrpaj, ¢ HaydeH koHcynTaHT jon. K. Hopmxes.

II. KomOMHATOPHHN AJTOPUTMHU C NMPWJIOKEHHE B JUCKPETHATA MATEMATHKA.
IIporpamua peajqusauusi. TeXHUKH U TEXHOJIOTUM B IPOrPAMUPAHETO.


http://www.fmi-plovdiv.org/GetResource?id=676
http://www.fmi-plovdiv.org/GetResource?id=676
http://www.fmns.swu.bg/Fmns2007.html

a) MoHorpaguu ¥ rjiaBv 0T KOJIEKTHBHU MOHOIpauu.

[3] K. Yordzhev, Bitwise Operations and Combinatorial Applications. LAMBERT
Academic Publishing, 2019, ISBN: 978-613-9-44356-7, https://www.lap-
publishing.com/catalog/details/store/es/book/978-613-9-44356-7/bitwise-operations-
and-combinatorial-applications (MoHorpadmus)

[ToGuToBUTE oOmEpanuy MPEACTaBIABAT MOIIEH amapar 3a IporpaMHpaHe ¢
esunure C/C++ u Java. Te mo3BonsBaT na ce pabOTH AMPEKTHO C BCEKU OUT Ha
MIPOM3BOJIHA LIEJIOYMCIICHa MPOMEHJIMBA, Pa3IOJIOKEHAa B OlEepaTUBHATa MaMeT Ha
KOMITIOTHpa. ToBa Mo CBOSITA CHUTHOCT € TEXHOJIOTHS TO3BOJISIBALIA POTpaMHUpaHe Ha
HUCKO HHUBO. 3a ChXKaJICHUE CPAaBHUTEIHO MAJIKO HHTEPECHHU NMPUMEPU MoraT Jia Obaar
HaMepeH! B IIMPOKO PA3NpPOCTpPaHEHATa JUTEpaTypa, KbIETO € yJo0HO Ja ce
U3MOJI3BAaT MOOUTOBH oneparopu. Ta3u KHHWTra KOpUTHpa Ta3u Mpa3HUHA U Mpezsiara
MHTEPECHM NpPUMEpPU Ha 3a/Jayd 3a MporpaMupaHe, MpU KOUTO H3IMOJ3BAHETO Ha
noOKTOBH OIEpaLMU € MOAXO0ISAUIO ¢ e MOA00OpsABaHe Ha HAKOU XapaKTEPUCTUKH Ha
pasriiexaaHuTe anropuTMH. HampaBeHHW ca OIIEHKM Ha OMUCAaHUTE aIrOPUTMH,
JI0Ka3Ballla BUCOKaTa UM €(eKTUBHOCT U ObP30/IeHCTBHE.

Momnorpadusara 3aeaHO ¢ Y4eOHO-METOAMYHHS CH XapakTep B oOnacTra Ha
pOrpaMUpaHeTo U WH(HOPMAIIMOHHUTE TEXHOJIOTUU MMa U HaydHa cToiHOCT. Tyk ca
U3JI0’KEHU PEIICHUITa Ha HIKOH OTBOPEHU O MOMEHTa KOMOMHATOPHH MTPOOIIEMH.

[4] K. Yordzhev, Sudoku, S-permutation matrices and bipartite graphs.
LAMBERT Academic Publishing, 2016, ISBN: 978-3-659-97472-4, https://www.lap-
publishing.com/catalog/details//store/gb/book/978-3-659-97472-4/sudoku,-s-
permutation-matrices-and-bipartite-graphs (monorpadmusi)

Kuwurara pasrnexaa HAKOM KOMOMHATOPHU 3a7aud, CBbp3aHu ¢ Opos Ha Cynoky
matpunute. [IpobneMbT ce cBexaa 10 3agavyara 3a HAMUPaHETO Ha Opost Ha B3aWMHO
HE MpEecUyYaluTe Cce JABOWKHM S-MEepMYyTallMOHHUM MaTpuld. B KHurara ca omucaHu
HSIKOU aJITOPUTMH, KOUTO peliaBaT To3u mpodsieM. OCHOBHA pOJIsi IPU OMUCAHUETO Ha
QJITOPUTMUTE U CHOTBETHUTE (DOPMYIIM UTpasiT CBOMCTBATAa Ha OUIOJSIpHUTE rpadu U
onepauuu ¢ OMHapHU MaTtpuly. PemaBaiiku oCHOBHUS MTPo0JieM, HUE pasriexKaaMe U
JApYTH alrOPUTMUYHU MPOOJIEMH, KOUTO Ca MHTEPECHU U caMU 3a cebe cH. 3a roysima
9acT OT allTOPUTMHUTE € MPEJIOKEH MPOrpaMeH KOJ 3a TAXHATa pean3alusl.

KHurata € B M3BECTEH CMHUCHI MPOIBIDKEHUE M JIOMBIHEHUE HA H3JIsA3/IaTa Ha
Obarapcku e3uKk MoHorpadus [S5], KaTo B Hes ce JUCKYTHpAT HOBU pe3yJTaTH,
CBBP3aHU C pa3IMYHU KOMOWHATOPHU 3a7auu, Kacaemu 0post Ha CyJOKy MaTpHIIUTE.

[17] K. Yordzhev, Exponential Latin square, exponential Sudoku matrix and
bitwise operations. In “Advances in Mathematics and Computer Science”, Chapter 2,
Book Publisher International, ISBN: 978-81-934224-1-0, 2019, 17-25 (I''maBa ot
KOJIEKTUBHA MOHOTpadmus), 15 T.
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Ta3u rnaBa oT KOJIEKTHBHA MOHOTpadus € HallicaHa B Pe3yiTaT Ha CelHraaHaTa
MOKaHa Ha PeJAaKIMOHHUS ChBET U € opopMeHa Ha ocHOBaTa Ha nmyOnukauuu [18] u
[28], xaTo ca A00aBeHH W HOBHM PE3YATATH, BKIIOYBAWKHU aJrOPUTHM IOTydaBalll
cinyvaiiHa ekcrnoHeHuuanHa Cynoky-marpuna. ToBa TOHSTHE 3a HPBB IBT Ce
neduHUpa B Ta3u MyOIUKaITus.

OcHoBHAaTa 11e71 Ha paboTara e Ja Mpe0CTaBU MHTEPECEH U MOJIE3EH 3a CTY/ICHTUTE
MpUMeEp 3a U3IMOJI3BaHE HA MOOUTOBU OINEpalliy B €3UlMTe 3a nporpamupane C++ u
Java. Karo npumep, HUE KOHCTpyHpame alrOpUTMHU 3a IOJy4aBAHE HA JATUHCKU
kBaapat u Cynoky-MaTpuIla OT MPOU3BOJIEH pe/. 3a IeTa OMMcBaMe HIKOW TEXHUKH
3a UW3MOJ3BaHE Ha MOOWTOBHM omepanuu. J[okazBame, de H3IMOI3BAWKU MOOUTOBH
omepanuu, MOXEM J1a TOJYyYUM TM0-Obp3U alTOPUTMU B CPAaBHEHHUE C KIIACHUYECKHUTE
TaKHUBa.

0) Hayynu cratum.

[18] K. Yordzhev, On the concept of bitwise operations in the programming
courses.  Mathematics  and  Informatics, 62  (3) 2019, 325-339,
https://mathinfo.azbuki.bg/en/matematics/matharticles2016-4/on-the-concept-of-
bitwise-operations-in-the-programming-courses/ Indexed in Web of Science, 30 T.

Crarudra e npeaHa3HaueHa 3a 00yJyaBaluTe ce ObAeIy IPOrPaMHUCTH, KAKTO U 32
TexHuTe npenoaaBaTesv. OOCHKIAT C€ HIKOU TEXHUKH MPU IPOrPAMHUPAHE C €3ULIUTE
C++ u Java. [lpeacraBeHu ca ChIIECTBEHU U MHTEPECHU MPUMEPHU JEMOHCTPUPAIIH
MoJI3aTa OT U3IOJI3BAHETO Ha MOOUTOBUTE ONEpaIli BbB BPh3Ka ChC Ch3/IaBaHETO HA
e(eKTUBHU aITOPUTMH B mporpamupanero. OcoOeHO BHUMaHHE € OO0bpHATO HA
3aHMMAaTeNIHaTa 3ajada 3a HalKMCBAHETO Ha IporpamMa IOJy4yaBalla CIy4aiHU
JATUHCKH KBaJpaTH OT IIPOU3BOJIEH PE.

[19] K. Yordzhev, Calculating the cardinality of some classes of binary matrices
using bitwise operations - a polynomial algorithm. Discrete Mathematics, Algorithms
and Applications, doi: 10.1142/S1793830919500381, ISSN (print): 1793-8309, ISSN
(online): 1793-8317, Vol. 11, No. 03, 1950038 (2019), Indexed in Web of Science,
Indexed in Scopus, Zbl 07079879, 30 T.

CraTusaTa pasriexaa MHoxkecTBoTo AKX or Bcuukm kBagpaTHu 1 X n GUHApHU
MaTpHI, UMamy 1Mo To9Ho k , 1 < k < n eauHUIM HA BCEKU pPEJl U BCEKU CTHIO.
Marpuniata A € AX ce mapuua npumumusna, ako T He chabpka B cebe cu [ X [
TIOIMATpPHIIA IPHHAIEKAma Ha MEOKecTBoTo AF, kpreto k < [ < n. B paGorara e
ONHCaH aJropuThbM paboterr 3a Bpeme O(n?) m mposepsiBam ganu nageHa AR-
MaTpulia € IpUMUTHBHA. Ilpuiarame anropuTbma 3a Beuuku AK-marpuny, umiito
penoBe U KOJIOHM ca TMOAPEACHH JIeKCUKOTpadCKu (noayKaHOHUYHU OUHApHU
Mampuyuy) v Taka peraBaMe OTKPUTHS 10 TO3M MOMEHT Mpo0JjieM 3a HaMupaHe Ha Opos
Ha BCHYKH NMPUMHUTUBHU OWHAPHU MATPHUIM 32 KOHKPETHH CTOMHOCTH Ha k u n. B
CTaTHATA € OKa3aH ¥ IporpaMuus ko Ha C++ peanusanus Ha OIMCAHUAT AIlTOPUTHM.
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PaGorara e wHarmegeH mnpuMmep 3a MNPWIOKEHHME Ha HHPOpMarukata u
MH(POPMALIMOHHUTE TEXHOJOTHMU IIPU PEIIABAaHETO HAa KOHKPETHU HPOOJIEMHU OT
JOUCKpETHAaTa MaTeMaTHKa.

[20] K. Yordzhev, Canonical matrices with entries integers modulo p. Notes on
Number Theory and Discrete Mathematics, Vol. 24, No. 4, 2018, 133-143, doi:
10.7546/nntdm.2018.24.4.133-143, Indexed in Web of Science, 30 T.

Pa6orara e 0000611eHHEe Ha Tpeiu ToBa MyOJMKyBaHa cTaTus [23] OT ChIIUs aBTOP,
KaTo ce JJOKa3BaT aHAJIOTMYHH PE3yJTaTH B 00mus cirydail. B HoBaTa myOnukamus ce
pelaBa IMo-cjI0XHATa 3a/1a4ya, KbJIETO OCHOBATa 2 € 3aMEHEHa C MPOM3BOJIHO IISUIO
MOJIOKUTEITHO YHCIIO P.

B crarusra nepuHupame pernanus Ha eKBUBAICHTHOCT B MHOXKECTBOTO OT BCHUKHU
nXm  MaTpUIH, €IEMEHTUTE Ha KOMTO Ca YHCiIa OT MHOXECTBOTO [p] =
{0,1,--,p — 1}. BbB Bceku eyneMeHT OT (PaKTOP-MHOKECTBOTO MOPOACHO OT Ta3M
penamysi, AeUHUpaMe TOHSATHUETO KAHOHUYHA Mampuyd, 2 UMEHHO MUHUMAITHUS
€JIEMEHT OTHOCHO JIeKCHKorpadckara Hapenda ciel KaTo MaTpuilaTa €IHO3HAYHO €
npejCTaBeHa ¢ MOMOIITa Ha HapeJCHa N-TOpKa OT Iesi yuciia. Tyk HUe U3MoJI3BaMe
BBH3MOXKHOCTTA YHCJIaTa €IHO3HAYHO Jla Ce MPEJCTaBAT B P-MUYHA OpOiHA cHcTeMa.
Hamepeno e HeoOXOauMO W JIOCTaThYHHM YCJIOBHS €IHA OWHApHA MaTphIla Ja ¢
KaHOHHMYHA, KOETO IO CBOSTA CHITHOCT MPEACTABIIIBA OCHOBAaTa HAa AJTOPUTHM 32
HAMHPAHETO HA BCHYKK N X M KAaHOHHYHH MAaTPHIM C €JIEMEHTH OT MHOKECTBOTO [p].

[21] K. Yordzhev, The Bitwise Operations in Relation to the Concept of Set. Asian
Journal of Research in Computer Science, 1(4): 1-8, 2018; Article no.AJRCOS.44314,
ISSN: 2581-8260, doi: 10.9734/ajrcos/2018/v1i424756

Cratudara MMa METOAMYEH XapakTep W € NIpeJHa3HaueHa 3a CTYJEHTUTE OT
CHELHATHOCTUTE 10 MpodecroHalHo HampasieHue ,,MlHhpopMaTtuka U1 KOMIOIOTHPHU
HAyKHU‘, KaKTO 1 32 TEXHUTE MPENo/IaBaTely yIeCHIBalKH I' Ja MOA0UPAT HHTEPECHH
Y ChABPIKATEIIHA IPUMEPH 3a JIEMOHCTpALMs Ha MpenojaBaHus Marepuai. B ciydas
ca pasrjieJaHH HIKOM IPUIIOKEHUS Ha TOOUTOBUTE ONIEPALlMU BbB Bpb3Ka C IOHATHUETO
MHOKECTBO U HETOBATA Bb3MOKHA peanu3anus B CbOTBETHUTE CTPYKTYPH OT JaHHM.

[22] K. Vopaxes, Kak kommoTspsT penraa Cynoky — MaTeMaTHuecky Mojies Ha
anroputbMa. Mamemamuka u unghopmamuxa, 6p. 3, Tom 61, 2018, 259-264, Indexed
in Web of Science, 30 T.

B paborara ce pasriexnar HAKOM acleKTH Ha 00yYeHHeTo MO NMporpaMupaHe.
Habnsira ce Ha 3aHMMaTeNHHMS MOMEHT MpH MoaOOpa Ha MOAXOASIIM MpUMEpPU 3a
JEMOHCTpALUS Ha OT/IEITHUTE €3UKOBU KOHCTPYKLMU U CTPYKTYPH OT JaHHHU. TakbB
IIPUMEDP € pas3rieAaHusaT aJrOpUThM 3a pellaBaHe Ha IIMPOKO Pa3NpoCTpaHEHaTa B
nocieHo Bpeme rnaBoOnbckanuna Cynoky. ToBa e HampaBeHO BBB Bpb3Ka C
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IIOHATHETO MHOXKECTBO M HETOBOTO NPWIOXKEHME B mporpamupanero. Tyk B
OJIPOOHOCTH ce 00CHKIa MATEMAaTUYECKUSI MOJIEN HA AJITOPUTHMA.

[23] K. Yordzhev, On the cardinality of a factor set of binary matrices, Linear
Algebra  and its  Applications, Vol. 534, 2017, 122134,  dot:
10.1016/1.1a2.2017.08.017. Thomson Reuters Impact Factor 2017: 0.972, 5-Year
Impact Factor: 1.043, Q1, Zbl 1371.15031, MR3697060, 75 T.

Wnesta 3a pazpaboTKaTa Bb3HUKBA BB BPb3Ka C PELIABAHETO HA OTKPUT MpoOiIeM
oT Teopus Ha rpaduTe CBBpP3aH ¢ HAMUPAHETO Ha Opos Ha Hem3domopduHTE (n,m)-
ounonapHu epaghu TpU 3a1aJCHU MOJOKUTEITHHU LIETU MapaMeTpu m U n. 3a LenTa €
BBBEJICHO MOHATUETO KAHOHU4Ha Ounapna mampuya. C TOMOIITa Ha KAHOHUYHU
OMHApHU MATPULIM €THO3HAYHO C€ KOJAUPAT Pa3IMUYHUTE C TOUHOCT 10 U30MOpP(HU3bM
oumnossipuu rpadu.

B pabotara nedunupame penaiusi Ha €KBUBaJICHTHOCT B MHOXECTBOTO OT BCUUKHU
n X m OuHapHHu MaTpulld. BB Bceku eeMeHT oT (haKTOP-MHOKECTBOTO ITOPOJIEHO OT
Tasu penamnus, [epuHIpaMe OHATUETO KAHOHUYHA Mampuyd, a AIMEHHO MUHAMAJTHHSI
€JIeMEHT OTHOCHO JIeKcukorpadckara Hapenda ciel KaTo MaTpuiaTa €IHO3HAYHO €
IpelicTaBeHa C IOMOIITa Ha HapeleHa N-Topka OT ueiau uuciaa. Hamepenu ca
HEOOXOUMH U OCTaThYHU YCJIOBHS €1Ha OMHapHa MaTpulia Ja € KAHOHUYHA, KOETO
[0 CBOSATA CBHIIHOCT IIPEJICTaBIsBAa OCHOBaTaA HAa PEKYPCHBEH AJIrOpUTbM 32
HAMUPAHETO HAa BCHYKU N X M KAHOHWYHH OMHAPHU MAaTPULIM M CIEAOBATEIHO Ha
BCUYKH C TOYHOCT JI0 U30MOP(PU3bM OUMOJISIPHU I'padu ¢ MOLUTHOCT HA BBPXOBETE OT
BCEKU 51 paBeH ChOTBETHO Ha n U m. llpeacTraBsHeTO Ha OMHApHUTE MATPULM C
IOMOIITA Ha HAapeJIeHU N-TOPKHU OT LI YKClia MpeArnosara U3noja3BaHe Ha nooumosu
onepayuy TpU peaar3anusaTa Ha aJropuTbMa.

[24] K. Yordzhev, On an algorithm for receiving Sudoku matrices. Discrete
Mathematics, Algorithms and Applications, Vol. 9, No. 3, 2017, 1750038 (8 pages),
DOI: 10.1142/S1793830917500380, Zbl 1373.05034, MR3667870, Indexed in Web
of Science, Indexed in Scopus, 30 T.

Pabora e mocBereHa Ha mpoOjema 3a HAMMPAHETO Ha AJIOPMTBM I0JydaBall]
Benuku 12 X n? CymoKy-MaTpHIM IPH IPOU3BOJIHO IS0 HOJOKHUTEIHO YUCIIO T U TIO
TO3W HAYMH Ja pelinM KOMOWHATOpHUS MpoOJeM 3a HaMHpaHETO Ha Opos Ha Te3H
MaTpuLM IpH 3a1aaeHo n. Ta3u 3anaua e pemena3an = 2 un = 3. [Ipun > 3 To3u
npo0JieM MO Hallld CBEACHUSA € BCce Ollle OTKpuT. HaMupanero Ha anropuTsMm 3a
nosyyaBaHe Ha CyZOKy MaTpuIM OT MO-BUCOK pej L€ JOBEJE /0 pEIIaBaHETO Ha
3aja4ara 3a KOHCTpyupaHeto Ha CyJOKy Ib3ell OT M0-BUCOK Pell, KOETO I1I¢ MOBUIIN
UHTEpeca KbM Ta3u 3aHUMaTelHa urpa. TyKk He pasriexjaMe U CpaBHSBAMeE
pa3NUYHUTE aNrOpUTMH 3a pemaBaHe Ha mnpousBosieH Cynoky mb3en. Tyk Hue
pasriexaaMe HsIKOM anreOpudyHu cBoiicTBa Ha Cya0Ky-MaTpULIUTE, KOUTO Ca OCHOBA
3a nosty4aBaHeTo Ha pasnuyHu Cynoky mb3enu. B paborata ce neunupa noHATHETO
[1,,-mMaTpuIia U U3NOA3BAMKU TEOPETUKO-MHOKECTBEH MOAXO/I, C€ ONUCBA €(EeKTUBEH
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AITrOpHUTHM 3a IOJIY4aBaAaHCTO HA HAPCACHU le—TopKI/I OT B3aMMHO HC IIpeCHUYaIIn CC
n2 X 7’12 Hn-ManI/IHI/I. I[OKaBBa CC, 4C TO3H aJIrOPUTBM pEllaBa W IMOCTABCHUAT B
Ha4YaJ10TO OCHOBCH l'[pO6J'ICM.

[25] K. Yordzhev, On the number of mutually disjoint pairs of S-permutation
matrices, Discrete Mathematics, Volume 340, Issue 6, 2017, 1442-1448, doi:
10.1016/1.disc.2016.09.011, Thomson Reuters Impact Factor 2017: 0.738, 5-Year
Impact Factor: 0.796, Q2, Zbl 1369.05028, MR36224631, 60 T.

PaboTa pasriiexa MOHATHETO S-nepMymayuonna MaTpuIla, a UMEHHO n? X n?
OuHapHa MaTpHIla UMAIlla €AMHCTBEHA €IMHUIIA Ha BCEKU PEJl, BCEKU CTHJIO U BCEKH
n X n 610k (Bceku OJIOK ce ToTyyaBa Clie]] pa3IesTHETO Ha MaTpHIlaTa ¢ IOMOIITa Ha
n-1 XOpU30HTAIIHU U /-1 BEepTUKATHU JIMHUN). JIBE OMHAPHU MATPUIU OT €ANH U CHIIH
pen ca e npecuyawu ce (disjoint), ako B ABETE MaTPUIIH HE CHIIIECTBYBAT €JIEMEHTHU C
paBHU HMHJEKCH, Taka 4Ye M JBaTa eJeMeHTa Ja ca paBHH Ha 1. B crarusrta ce
dopMynupa 1 10Ka3Ba aHATUTHYHA (popmyria 3a Oposi Ha BCUUKH IBOWKH B3aUMHO HE
npecudaiy ce n? X n? S-nepMyTalMOHHM MATPUIU. 32 TO3H ILIEJ, HUE M3I0J3BaMe
(paKTOP-MHOKECTBO HAa MHOYKECTBOTO OT N2 X n? OuHapHu MaTpuiy. Ha Gasara Ha
nojydyeHaTta (popMmyna € ormucaH aJropuThbM, pelaBall Taka rocraBeHara 3amada. C
MIOMOIITa Ha peann3alis Ha TO3W arOPUTHM, U3TOJI3BAKN €3UK 3a MporpaMupaHe
Java, ca monydyeHu M KOHKPETHHTE CTOWHOCTH Ha THPCEHUTE MapaMeTpu 3a BCIKO
€CTECTBEHO 4UCIO 1 < 6.

Tyk ca gameHu mocineaHHUTE pe3yATaTH IMOJYYEHH OT aBTOpA, pellaBal] Taka
MOCTaBEeHATA 33/1a4a, YUITO MPeIMET Ha pa3UCKBaHE € B U3JIE3TIUTE IPEIU TOBA CTaTHH
[47], [39] u [30] 1 3a uniiTo peuieHue ce U3Moa3BaT APYru METOAH U CPE/ICTBA.

[28] K. Yordzhev, Bitwise Operations in Relation to Obtaining Latin Squares.
British Journal of Mathematics & Computer Science, 17(5): 1-7, 2016, Article no.
BIJMCS.26471, doi: 10.9734/BIMCS/2016/26471

OcHoBHaTa 3ajada, KOSTO CME CH IOCTaBWJIM B Ta3W CTaTUs € Ja JAaleM
ChABpXKATEJIEH TpPUMEP 3a U3MOJ3BAHETO HAa IOOMTOBUTE ONEpallMK B
nporpamupasero c esunure C++ u Java. BpBenoxme NOHATHETO excnoHeHyuaien
JIAMUHCKY K6aodpam 1 TM0Ka3axMe Kak C IOMOLITAa Ha TOOUTOBUTE ONEpa[Ui MOKEM J1a
peain3upaMe BHCOKO €(EKTUBEH AJTOPUTBM 3a MOJy4YaBaHE Ha E€KCIOHEHLIMAJIHU
JJATUHCKU KBAJpaTU OT IPOU3BOJICH PELI.

[29] K. Yordzhev, Number of n X n checkered tori with at least one 0 and at least

one 1 in each row and each column. The On-Line Encyclopedia of Integer Sequences,
2016, A270858, http://oeis.org/A270858

B on-line eHnukioneauaTa Ha 4YHUCIOBHUTE ITOCJEIOBATEIHOCTH, 100aBIMe HOBa
YHUCJIOBA PEIUIIa, laBallia CTOMHOCTUTE Ha OpOsl Ha Bb3MOKHUTE ThKAYHH CILTUTKH IIPU
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IIOBTOP paBeH Ha N, Kbaero n < 6. Pe3ynarature ca moyiydeHM C MOMOINTA HA
CHELMAIIHO Ch3JaJIEH 3a LieaTa copTyep.

[30] K. Yordzhev, Calculation of the number of all pairs of disjoint S-permutation
matrices, Applied Mathematics and Computation, Volume 268, 2015, Pages 1-11, doi:
10.1016/1.amc.2015.06.054, Thomson Reuters Impact Factor 2015: 1.345, 5-Year
Impact Factor: 1.436, Q1, Zbl 07037654, MR3399395, 75 T.

B cratusita ce pemaBa 3aadata 3a HAMUPAHETO Ha Opos Ha BCUYKU JBOMKHU HE
npecuyamy ce n° X n? S-nepMyTalMOHHU MATPULM KATO CE M3MOJI3BAT TEXHUKH OT
Teopus Ha rpadure. [lokassa ce, ue 3a 1a ce U3UMCIM TO3U OPO € TOCTATHYHO Ja Ce
MOJIy4yaT HAKOM YHUCIIOBH XapAaKTEPUCTHKH HA MHOXKECTBOTO OT BCHUKU OUIOJISIPHU
rpadu ot Buga g = (Ry; U Cy , E; ), kpaeto V =R, U C,; € MHOKECTBOTO OT BBPXOBE, a
E, =R, X Cy e MHOXECTBOTO OT pebpa Harpada g, R, N Cy =0, R | = |Cq| = n.

[TyOnukanusta € ecTeCTBEHO NMPOABIKEHUE U JOMbJIHEHHE Ha padotute [47] u
[39]. [lonyuenu ca HOBH Qopmyiu. 3uncTeHu ca HIKOU HETOYHOCTH.

[31] K. Yordzhev, On an Application of Multidimensional Arrays. British Journal
of Mathematics & Computer Science, ISSN: 2231-0851, 11(4): 1-7, 2015, doi:
10.9734/BJMCS/2015/20372

PaboTaTa pasriexaa HSIKOM TPYAHOCTH MpU peann3alusira Ha KOMOMHATOPHH
AJITOPUTMH CBBpP3aHU ¢ M300pa Ha €JIEMEHTHUTE MPUTEKABAII KOHKPETHH CBOMCTBA
U3MEX]ly €JIEeMEHTUTE Ha JaJIeHO MHOXKECTBO C rojisiMa MOIIHOCT. To3u mnpobiieM B
CTaTHUsITa € PEIICH KAaTO CE U3MOJI3BaT MHOTOMEPHH MACHBH. MeTo/1a € WITIOCTPUPAH
OMHCBAlKKA aJTOPUTHM 3a TOJIy4aBaHE HAa €UH MPEJCTAaBUTE]I OT BCEKU KJac Ha
€KBUBAJICHTHOCT OTHOCHO Je(pUHUPAHATa B CTATUATA PENalKs Ha €KBUBAJICHTHOCT B
MHOXECTBOTO OT BCUUKH M X N OMHapHH MaTpullyd. Taka mocTaBeHaTa 3ajada uma
OTHOIIECHUE KbM OIMMCAHUETO U KJIacU(PUKAIKATA Ha Bb3MOKHUTE ThKAYHH CTPYKTYPH.

[33] K. Yordzhev, Semi-canonical binary matrices. in “Mathematics and natural
science-2015”, Volume 1, SWU N. Rilski, Blagoevgrad, Bulgaria, 2015, 113-124,
http://www.fmns.swu.bg/fmns2015/FMNS2015-Volume 1.pdf, Zbl 1341.05021,
MR3381186, 18 T.

B pabotata ce neduHUpaT NMOHATUATA NOJYKAHOHUYHA U KAHOHUYHA OUHAPHA
mampuya. CTpOro MaTeMaTUYECKH [OKa3BaMe€ KOPEKTHOCTTa Ha JePUHUIMHTE.
Onucan e aJropuTbM 3a MOJydyaBaHE HA BCHYKM NXN MOJYKAHOHWUYHU OWHAPHU
MaTpULIY, TpedposiBaliku U eAMHULIUTE B TX. [loka3zana e u eHa pean3anus Ha TO3U
QITOPUTBM Ha e3WK 3a mporpamupade C++, KaTo CBIIECTBEHO CE€ W3IOI3BAT
noOurtoBute onepanuu. [lomyuenurte pedynratu ca nodaseru ot N. J. A. Sloane B
OnnaliH eHIUMKIONEAUATA Ha 1IEJIOYUCIIEHUTE peauiu noj Homep A268523.
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[36] K. Yordzhev, Number systems and combinatorial problems. International J.
of Pure & Eng. Mathematics (IJPEM), ISSN 2348-3881, Vol. 2 No. II (August, 2014),
pp. 21-28. http://www.ascent-journals.com/ijpem_contents Vol2No2.html

[lo 3aHuMaTesNeH Ha4YMH € MO0Ka3aHO KaK C IMO3HaHWSATa HU OT o0yacTra Ha
uHpopmMaTkata ¥ HMHPOPMALNMOHHHMTE CHCTEMM MOraT Ja Cc€ pellaBaT
MaTeMaTUYeCKH 3ajauu. B ciydas u3nosi3BaMe MO3HAHUATA 32 MOHITHETO ,,0pOMHU
CUCTEMHU 3a JIOKa3aTeJICTBOTO Ha PAa3IM4YHU KOMOMHATOPHU THAKAECTBA.
[Ipenna3zHaueHa € 3a U3SBEHH YYCHHIIM U CTYJICHTH B 00JlacTTa HAa MAaTeMaTHKAaTa,
nHpopmaTukata W WHPOPMAIIMOHHUTE TEXHOJOTUHU, KAKTO W 33 TEXHUTE
MpenoaaBaTelu.

[67] K. Yordzhev, L. Totina, Matrix Representation of a Solution of a
Combinatorial Problem of the Group Theory. Mathematics and natural science, v. 1,
SWU "N. Rilski", 2011, 144-152. arXiv:1201.3179,
http://www.fmns.swu.bg/FMNS2011 Volume 1.pdf, MR2868542, 18 T.

LlenTa Ha paboTaTa € 1a ce U3pabOTH AJTOPHTHM 32 KOMIIOTHPHO MpecMsTaHe
Ha HSKOM KOMOWHATOPHM XapaKTePUCTUKH HAa CHMETpHUYHATa rpyma. Pasrienana e
eIHa peJanus Ha EKBHUBAJCHTHOCT B CHUMETpHYHATA Tpyna S, KbIETO 7 € IS0
MOJIOXKUTEITHO YHCio, #n>2. OnucaH € aJrOpuThM 3a HM3YKCIIsIBaHE Ha Opos Ha
KJIACOBETE Ha EKBUBAJICHTHOCT OTHOCHO Ta3M pejarus 3a MIPOU3BOJIHO 33J1aJICHO 71.

Cratusara € 4YacT OT AWIUIOMHaTta pabora Ha Jlmmsaa ToTwHa, CTyJeHTKA
cnienuaiHocT nHpopmaTuka, bakamaBbpcka crerneH Ha ooydenue, O3V  H. Puncku®,
BraroeBrpa, ¢ HaydeH pbkoBomuren nom. K. Mopmkes.

[79] K. Yordzhev, A. Markovska, Method of the Multidimensional Sieve in the
Practical Realization of some Combinatorial Algorithms. International scientific
conference "UNITECH 07", v. 11, 2007, 451-456. arXiv: 1201.1157

Pasrnenanu ca HIKOM TPYIHOCTH CBBP3aHM C MPUJIATaHETO Ha JI00pE U3BECTHUSIT
METO/] Ha PEIIETOTO, KOraTo € Heo0X0AruMa MpakTuyecka (MporpaMHa) peaausaius 3a
n300p Ha €JIEMEHTH TPUTEKABAIIUA JaJ€HO CBOWCTBO HM3MEXKIY CIEMEHTUTE Ha
MHOJKECTBO C JIOCTaThYHO TOJsIMa MOIMHOCT. B paGotara To3u mpobiieM e pa3peiieH
KaTo MeTo/1a € Moau(UITUpaH, U3MOI3Baiiku MHOTOMEpPHHU MacuBH. Kato mimroctpamms
Ha METoJa Ha MHOTOMEPHOTO pEIIEeTO ChC CHOTBETHUTE MAaTEMAaTHUYCCKH
JI0Ka3aTeJICTBA € pasriieflaHa 3aJavyara 3a KOHCTpyHpaHe Ha aJIFOPUTHM TOTydaBall
M0 €JIMH MPEJCTABUTE OT BCEKU KJIaC Ha €KBHUBAJICHTHOCT OTHOCHO JaJICHa pPeialius
Ha €KBUBAJICHTHOCT.

[80] K. Mopmxes, A. MapkoBcka, KOHCTPYKTHBHO 10Ka3aTencTBO Ha (hopMyIiaTa
Ha B. E. TapakanoB. Coopuux wnayunu oOoxnaou "Huoycmpuannu cucmemu u
mexnonocuu 2007", FO3Y ,,H. Purcku ’-Texnuuecku xoneonc, 88-93.


http://www.ascent-journals.com/ijpem_contents_Vol2No2.html
http://www.fmns.swu.bg/FMNS2011_Volume_1.pdf

[IpennoxkeH € aaropuTbM 3a TOJyYyaBaHE Ha BCUYKM KBaJApaTHU OWHAPHU
MaTpUIM OT N—THU PEJ ChIbPKAIKA TOYHO IO JBE €IMHUILIA BbB BCEKU PEJ U BCEKU
cTbyi0. Cren aHanu3upaHe Ha paboTata Ha alropuThMa € HalpaBeHO HOBO
KOHCTPYKTHMBHO JIOKA3aTeJCTBO Ha aHanuTuyHaTta ¢opmyna Ha B. E. Tapakanos, 3a
HaMupaHe Oposi Ha BCUYKU MAaTPUIM OT TO3U BUJ. CTaTtusTa € HarjeJeH npuMep Kak
HH(POPMALMOHHUTE TEXHOJOTHMM MOraT Ja HHM IOMOTHAT Ja MpPaBUM CTPOTH
MaTEeMaTUYECKH Pa3ChKIEHUS U JOKA3aTeICTRA.

ITII. KomnoTbpHa cuMyJialus 1 MAaTeMaTHYECKO MO/IeJTMPaHe HA MHIKEHEPHO-
TEXHUYECKHU MPOLECU U CUCTEMHU.

a) MoHorpadguu u riiaBm OT KOJEKTUBHH MOHOrpaduu.

[7] Y. Kanues, K. Mopmxes, B. Beukos, [{ugposa obpabomxa na cmoxacmuynu
cuenanu. HO3Y "H. Puncku “, ISBN 978-954-680-435-8, 2006. (KojJeKTHBHA
MoHorpadus) 15 T.

Knurara BbBekK/1a UUTATENS B TEOPUSATA HA CIIOKHUTE CUTHAIIU (JIETEPMUHUPAHU U
cloxkHHM). T e mpeHa3HavYeHa 3a CIEeUaINCTH, CTYJICHTH U IOKTOPAHTH, TP KOUTO
BB3HUKBAT 3aJa4d OT 00JlacTTa HA KOMIIOTHPHUTEe M3MepBaHus. Pasrienanu ca
METOJUTE 3a WACHTU(DUKAIMUSI UM TPUHIUIIHUTE TOCTAaHOBKM Ha uudpoBara
oOpadorka Ha curHaaure. OOBpPHATO € OCHOBHO BHUMaHHME Ha METOAUTE U
QITOPUTMUTE IO KOUTO (PYHKIMOHUPAT CTOXACTUYHUTE H3MEPBATEIHU CHUCTEMHU.
Pa3rienanu ca BeIIPOCUTE HA MPOTPAMHOTO OCUTYPsIBaHE.

0) Hayunu craTuu.

[37] K. Yordzhev, On the cardinality of a factor set in the symmetric group. 4Asian-
European Journal of Mathematics, Vol. 7, No. 2 (2014) 1450027, doi:
10.1142/S1793557114500272, ISSN: 1793-5571, E-ISSN: 1793-7183, Zbl
1298.05035, MR3225087, Indexed in Scopus, 30 T.

Hexka n 1a € 1151710 0JIOAKUTETTHO YUCIIO M HEKa MEPMYTalUITa G € IUKBJI C AbJKUHA
n. llle ka3Bame, ye eneMeHTUTE o U J MPUHAJISKALIN HA CUMETpUYHATa Tpymna S, ca
C-€KBUBAJIEHTHH, aKO CHIIECTBYBAT €CTECTBEHH YHCIIA k U [, TakuBa ue c*o. = Bo’, koeTo
€ PaBHOCWJIHO Ha YCJIOBHETO Jia ChIIECTBYBAT €CTECTBEHU YUCA § U f, TAKUBA Y€ 0O =
o°Bo’. B paboTara ca pa3rienaHu HIKOU CBOMCTBA Ha Taka JeUHUPAHATA PETalus Ha
exBuBajeHTHOCT. [locTposiBa ce kpaeH opueHTHpaH rpad I, ¢ moMoriTa Ha KOWTO ce
OMKCBa AJrOPUTBM pelllaBall KOMOMHATOpHATA 3ajJaya 3a HaMHpaHe Ha Opos Ha
KJIACOBETE Ha EKBHUBAJIEHTHOCT OTHOCHO Ta3u pernamus. Ha Gazara Ha omnucanus
AITOPUTHM € Ch3JaJIcH KOMIITHBPEH coPTyep C NPWJIO:KeHHMe B TEKCTHJIHATA
TEXHUKA.


https://dx.doi.org/10.1142/S1793557114500272

[50] H. Ilerpos, K. Hopmxes, C. Ilapnos, ®@yHkims Ha KaracTpodaTa Ha
TpaHCIOpTeH camodieT. Hayka, oopazosanue, kynmypa, 6p.3, 2013, 29-38.

B pabortata ce n3cneaBa MOBEEHUETO HA CAMOJIET OT TPAHCIIOPTEH BUJI, 32 KOWTO
3ary0aTa Ha yCTOWYHMBOCT CHOTBETCTBA HA €/IHA eJeMEeHTapHa KaracTpoda. 3a To3u
TPAHCIIOPTEH CaMoOJIeT - BUJ JieTaTeneH anapat (JIA), MaTpumara Ha yCTOMYHUBOCT B
CJIydaii Ha HIKOJIKO CTallHOHAPHU PEIICHUS MMa KOMILIEKCHO-CIIpErHaTu kopeHu. [pu
TOBA €IMH OT HEWHHUTE peaTHN KOPEHH MPEMUHABA Mpe3 HyJlaTa U Ce sIBSIBa OTTOBOPEH
3a 3ary0aTa Ha YCTOMYMBOCT U HACTBHIIBAHETO Ha KaTacTpoda.

Paborara e gact ot auicepTanoHHUs Tpya Ha qokTopanT Ctanuo [TaBimoB Ha Tema
,AKTyaTHU mpoOJieMH Ha MaTeMarhdeckarta TeopusaTra Ha Karactpodure -
KOMITIOTBPHA CHMYJIAIMSA" C HAyYHH phKOBOAKTENH 1oL, 1.H. K. Mopmkes u mpod.
n.H. H. [letpos.

[S3] N. Petrov, K. Yordzhev, S. Pavlov, Analysis of the Behaviour of Dynamic
Risks Technical Systems. International J. of Math. Sci. & Eng. Appls. (IJMSEA) ISSN
0973-9424, Vol. 7 No. III (May, 2013), pp. 129-135 http://www.ascent-
journals.com/ijmsea_contents Vol7No3.html

PabGorara moka3Ba mpuiIOKUMOCTTa Ha TeOpUsATa Ha OudypkaiusaTa 3a aHaJu3 Ha
MOBEJICHUETO HAa JUHAMHUYHO PHUCKOBHUTE TEXHUYECKH CHUCTEMHU CJIe]I MPOMsSHA Ha
TEXHUTE MmapameTpu. B cTaTusaTa € nmokazaHo, uye mpujiaraHusT MOAXO0/] C IPUIaraHeTo
Ha CHeluaau3upaH coPpTyep € MHOTO IMOJXOJSIN 3a aHaJIW3 Ha IOBEJACHUETO Ha
TUHAMUYHO PHUCKOBU TEXHUYECKH CHUCTEMH CJel MOJAU(PUKANMA Ha TEXHUTE
MapaMeTpH C.

Pa3zpaboTkara e gact ot qucepTarioHHus Tpy Ha goktopaHT Ctando [1aBrioB ¢
HAaY4YHH pBKOBOJIUTENH A0, 1.H. K. ﬁopnmeB u ipod. a1.H. H. Iletpos.

[S6] N. Petrov, K. Yordzhev, S. Pavlov, Equation of the Functioning of an Aircraft
and his Crash Function. in “Mathematics and natural science-2013”, Volume 1, SWU
“N. Rilski”, Blagoevgrad, Bulgaria, 2013, 113-120.
http://www.fmns.swu.bg/FMNS2013-Volume 1.pdf

CraTtusiTa € aHIJIMHCKU MPEBOJ Ha pe3yiararure nyosnukyBanu B [50] u e
JI0KJIa/IBaHa Ha MEXTyHapoJHA KOH(DEepeHIus.

[81] I. Kalchev, K. Yordzhev, V. Vachkov, B. Georgieva, Probability-
informational model of measurement. Mathematics and Natural Sciences, 2007, v. 1,
149-154. http://www.fmns.swu.bg/Fmns2007.html

N3mepBaneTo € WHPOPMAIMOHEH MPOIEC W HM3MEPBATCITHUSAT WHCTPYMEHT €
nH(popmarmoneH nHCTpyMeHT. [1o Bpeme Ha n3MepBaHEeTO HEM3BECTHATA MPOMEHIIHBA
Ce€ OIICHsIBa KOJIMYECTBEHO 4Ype3 M3I0JI3BaHE Ha M3MepBaTenHa eauHuna. [lpuera e
Mexnaynaponnara cucrema (SI), kosiTo 00xBamia OCHOBHH, IOMBIHUTEIHU W


http://www.ascent-journals.com/ijmsea_contents_Vol7No3.html
http://www.ascent-journals.com/ijmsea_contents_Vol7No3.html
http://www.fmns.swu.bg/FMNS2013-Volume_1.pdf
http://www.fmns.swu.bg/Fmns2007.html

MIPOU3BOIHY €IUHUIN. BCSKO M3MepBaHe ce M3BBHPINBA C M3BECTHA TPEIIKA U BCEKH
U3MEpBAaTeNIeH ypela uma ornpejerneHa rpemka. iMa HIKOJIKO M3TOYHMKA U HSKOJKO
Kateropuu rpemku. [Ipyu oneHsIBaHETO Ha Ja/ieH UHCTPYMEHT HErOBUTE CTaTUYHU U
JTUHAMUYHU XapaKTEPUCTUKU U TPEUIKU TpsiOBa /1a ObIaT BHUMATEIHO pasrieany. 3a
M3MEpPBaHMS C BUCOKA TOYHOCT C€ MPENOPbUBAT CTATUCTUYECKA METO/M C U3MOJI3BaHE
Ha creluaJIu3upan copryep 3a 00paboTKa HA JAHHUTE OT U3MEPBAHETO.

B) Penensum 3a MoHorpadguu, CBbp3aHM ¢ Ta3U TEMATHKA:

notl. A-p Pocern Mutpes, KounromwvpHro modenupare u cumyaayusi. Mooenupane
Ha HenpexvcHamu ounamuunu cucmemu. Ilpomnenep, Codus, 2015, ISBN 978-954-
392-355-7, periensenty o 1.H. Kpacumup Mopmxes u wi. kop. npod. atH Benenun
/KuBkoB



Abstracts

of the scientific publications of
assoc. prof. Krasimir Yordzhev Sc.D.
included in a contest for the academic position “professor”

The numbering of the works repeats the numbering of the published general list
of publications. The publications in red bear points for indicator D, in accordance
with the minimum national requirements for professional fields 4.5 and 4.6, reflected
in the "Rules for the Implementation of the Law for the Development of Academic
Staff in the Republic of Bulgaria", i.e. they have been published in a journal indexed
by Web of Science or Scopus, reported in Zentralblatt, MathSciNet, ACM Digital
Library, IEEE Xplore, AIS eLibrary (concerning professional fields 4.5 and 4.6),
or they represent a chapter in a collective monograph, or a book based on a
dissertation thesis. A total of 491 points for indicator D (not counting the points
from independent monographs), referring to the works applied for participation in
the competition.

I. Application of information technologies in the humanities.
a) Monographs and chapters from collective monographs.

[5] K. Yordzhev, Bitwise operations, graphs, and combinatorial applications.
SWU “Neofit Rilski”, ISBN 978-954-680-961-2, 2014. (Book published on the
basis of a dissertation thesis). 20 p. [in Bulgarian]

The monograph is the result of many years of work the author as a scientist and
lecturer of programming and discrete mathematics. It contains a large part of the
author's scientific, applied and methodological research in this field, which has been
reflected up to the time of its publication and in over 80 publications in renowned
specialized editions, as well as in the protected dissertation for obtaining a doctorate
degree.

By applying the methods and tools of computer algebra - that part of computer
science that deals with the development, analysis, implementation and application of
algebraic algorithms, we receive some quantitative and qualitative evaluations of
objects from different fields of science:

- psychology - computer administration of personal questionnaires;

- theoretical foundations of informatics with application in linguistics - formal
languages and grammars;

- textile technology - the structural variety of wefts;

- combinatorics - combinatorial problems over binary matrices;

- math for entertainment- the popular Sudoku puzzle game;



- graph theory - numerical characteristics of bipolar graphs.

Of course, it is inappropriate for the material of a large number of publications to
be compiled into a single book, and for this reason we have focused on only a few.
Original results obtained by the author are discussed which relate to the following
sections of information technology, programming and discrete mathematics:

- C ++, Java and Delphi programming languages;

- Bitwise operations;

- algorithms and their evaluation;

- formal languages and grammars;

- combinatorial analysis;

- binary matrices and applications;

- set theory and relational algebra;

- graph theory and applications;

[16] Adnan Sharaf Ali Yousef Al-Absi and K. Yordzhev, Historical, Social and

Psychological Preconditions for the Development of E-learning in Yemen's higher
education. In “Current Research in Science and Technology”, Vol.1, Chapter 9, pp.

114-126, E-ISBN: 978-93-89246-65-0, Print ISBN: 978-93-89246-64-3, 2019
(Chapter in a collective monograph), 15 p.

The work examines the historical, social and psychological factors that determine
education policies in Yemen throughout its tumultuous history with respect to the
capabilities and attitudes of the population to apply modern information technologies
in education. In this context, recent trends in e-learning and its application in higher
education in the Republic of Yemen are outlined. The article briefly presents the
results of a survey on the readiness of students for e-learning at Yemeni universities.

b) Research articles.

[26] Adnan Sharaf Ali Yousef Al-Absi, I. Peneva, K. Yordzhev, Student’s
Readiness for E-learning in the Universities in Yemen. Science and Technology
Publishing, Vol. 1, Issue 8, 2017, 102-107, http://www.scitechpub.org/wp-
content/uploads/2017/08/SCITECHP420023.pdf

The article describes the results of a survey of students' readiness to apply e-
learning in some universities and regions in the Republic of Yemen. The data were
processed using specialized statistical processing software.

The paper is part of the dissertation work of the Yemeni post-graduate student
Adnan Sharaf Ali Yousef with supervisor Assoc. Prof. K. Yordzhev Sc.D. and
scientific consultant Dr. Ivelina Peneva.


http://www.scitechpub.org/wp-content/uploads/2017/08/SCITECHP420023.pdf
http://www.scitechpub.org/wp-content/uploads/2017/08/SCITECHP420023.pdf

The article aroused international interest and received four citations in Web of
Science-indexed and Scopus editions in one year.

[27] Adnan Sharaf Ali, K. Yordzhev, Social and historical aspects of education
in Yemen. Science, Education, Culture, 9, 2016, 63-70.

The work is part of the dissertation work of Yemeni post-graduate student Adnan
Sharaf Ali Yousef with supervisor Assoc. Prof. K. Yordzhev, Sc.D. The research was
made in connection with the task of the PhD student to analyze the folk-
psychological characteristics of the population in the Republic of Yemen in
connection with the topic of the dissertation - implementation of e-learning in
Yemeni universities.

The article explores the social and historical factors that shape education policy in
Yemen during its tumultuous history. The comparative analysis method was used to
describe the development of the education systems in the context of Yemeni history
and to identify the relationship between changing social needs and the structure of
education in this country. The study shows that the differences between the education
systems in South and North Yemen stemming from foreign policy influence during
the British and Turkish occupation have been followed by a convergence process
since the declaration of the Union in 1990 and the proclamation of the Republic of
Yemen.

[32] K. Yordzhev, Parametric and nonparametric statistical methods — essence
and condition for application. Journal of Basic and Applied Research International,
ISSN No. 2395-3438 (Print), 2395-3446 (Online), Vol.: 11, Issue 2, 2015, 131-134.

http://www.ikpress.org/abstract/4450

The article is essentially a short guide and is intended to familiarize the specialists
in the humanities (not mathematicians) with the basic definitions of statistics. The
paper traces the nature and differences between parametric and non-parametric
statistical methods. The conditions for their correct application are discussed.
Guidelines are provided to verify these conditions.

[34] Adnan Sharaf Ali, S. Pavlov, K. Yordzhev, The mathematics in middle-aged
Arab caliphate and its application to contemporary teaching in high schools. Scholars
Journal of Physics, Mathematics and Statistics, ISSN 2393-8056 (Print), ISSN 2393-
8064 (Online), Vol-2, Issue-1 (Dec-Feb), (2015) 37-43. http://saspjournals.com/wp-
content/uploads/2015/02/SJPMS-2137-43.pdf

This article provides a brief overview of the major contributions of Arab
mathematicians during the medieval period of history. Its purpose is to stimulate the
study of this matter, based on the principles of mutual respect between different
cultures. The article gives a short noun of the most popular Arabic mathematicians.
Some of their scientific achievements were briefly commented on with the intention
of using them in high school mathematics education.


http://www.ikpress.org/abstract/4450
http://saspjournals.com/wp-content/uploads/2015/02/SJPMS-2137-43.pdf
http://saspjournals.com/wp-content/uploads/2015/02/SJPMS-2137-43.pdf

The work is part of the dissertation related to the e-learning thesis of the doctoral
candidate from the Republic of Yemen Adnan Sharaf Ali Youssef with supervisor
Assoc. K. Yordzhev.

[38] 1. Peneva, G. Kidikov, K. Yordzhev, Adaptation of a personal scale for
measuring the assertiveness for adolescents. Yearbook, Union of scientists —
Blagoevgrad, volume 8, (2014) 36-49 http://www.usb-
blagoevgrad.swu.bg/media/1027/2014.pdf (in Bulgarian)

The article includes an adaptation of the Assertiveness Scale, created by Judith
Tyndall for upper school students. The good psychometric characteristics of the
verses and the high reliability of the test have been established. The convergence and
construct validity of the scale were checked, three factors were extracted and standard
norms were applied for adolescents. The adaptation of the test methodology was
performed using specialized computer software. The survey was conducted between
May 2011 and October 2012 in the cities of Vidin, Blagoevgrad and Yambol are
among 361 high school students aged 15 to 19. Of these, 168 are boys and 193 are
girls, 87 are in grade 8, 84 are in grade 9, 96 are in grade 10 and 94 are in grade 11.

[41] L. Peneva, K. Yordzhev, The Assertive Profile of the Bulgarian Students in
Computer Science and Computer Engineering. International Journal of Education
and  Management  Engineering (IJEME), vol4, mno.l, pp.1-8, 2014.
DOI:10.5815/ijeme.2014.01.01

The main whole development is to study the assertive profile of Bulgarian
students studying in the specialties "Computer Science" and "Computer Systems and
Technologies" by analyzing the components of assertiveness. The tests are carried out
using test methods and processed using specialized computer software. It was found
that the degree of expressiveness of this personality trait among subjects was above
average. Various perspectives have been considered on the nature and content of
assertiveness as a psychological category.

The work is a follow-up to the conference report and a Bulgarian-language
interpretation [69] where other students are the subject of study.

[43] N. Petrov, K. Yordzhev, A model for the study of the risk of financial
meltdown. Naouka, obrazovanie, kultura, issue 4 (20014), 67-74. (in Bulgarian)

The purpose of this article is to investigate the risk of financial catastrophe in
today's securities, commodities and human labor market. A mathematical model of
risk with the possibility of computer simulation is made.

[69] I. Peneva, K. Yordzhev, Examining the assertiveness profile of the students —
mathematicians. In “Synergy and reflection in the education in mathematics”,


http://www.usb-blagoevgrad.swu.bg/media/1027/2014.pdf
http://www.usb-blagoevgrad.swu.bg/media/1027/2014.pdf
http://dx.doi.org/10.5815/ijeme.2014.01.01

University Publishers “Paisiy Hilenadarski”, 2010, 268-277. http://www.fmi-
plovdiv.org/GetResource?1d=676 (in Bulgarian)

The paper follows different perspectives on the nature and content of
assertiveness. The components of assertiveness in students in the specialties
"Informatics" and "Pedagogy of teaching in mathematics and informatics" are
investigated and analyzed. It is found that the level of expression of this personality
quality among the surveyed persons is above the average level. The sample is
representative, using specialized software for statistical processing and analysis of
results.

The studies continue at a later stage, where the interviewees are other students.
The new results are described in the article cited above [41].

The paper is part of the thesis of Ivelina Peneva with scientific consultant Assoc.
Prof. K. Yordzhev.

[82] I. Peneva, S. Stoyanova, K. Yordzhev, On the Necessity of Learning
Informatics by Psychology Students. Mathematics and Natural Sciences, 2007, v.1,
176-179. http://www.fmns.swu.bg/Fmns2007.html

The paper deals whit some aspects of the application of computer and information
technologyin the education of students in psychology. We presented the reasons,
conditioning the necessity to study thediscipline Informatics related to the
contemporary requirements for the quality of students’ education, as well asfor their
better realization as young specialists. A comparative analysis of the most common
specialized software for conducting, processing and analyzing psychological research
has been made.

The article is part of the diploma thesis of Ivelina Peneva, student majoring in
psychology, master's degree training, SWU "N. Rilski ”, Blagoevgrad, with scientific
consultant Assoc. Prof. K. Yordzhev.

II. Combinatorial algorithms for application in discrete mathematics.
Software implementation. Programming techniques and technologies.

a) Monographs and chapters from collective monographs.

[3]1 K. Yordzhev, Bitwise Operations and Combinatorial Applications.
LAMBERT  Academic Publishing, 2019, ISBN: 978-613-9-44356-7,
https://www.lap-publishing.com/catalog/details/store/es/book/978-613-9-44356-
7/bitwise-operations-and-combinatorial-applications (monograph)

Bitwise operations represent a powerful method of programming with the
languages C/C++ and Java. They allow one to directly operate with every bit of an
arbitrary variable situated in a computer’s memory. Unfortunately, comparatively few
interesting examples can be found in the literature where it is convenient to take


http://www.fmi-plovdiv.org/GetResource?id=676
http://www.fmi-plovdiv.org/GetResource?id=676
http://www.fmns.swu.bg/Fmns2007.html
https://www.lap-publishing.com/catalog/details/store/es/book/978-613-9-44356-7/bitwise-operations-and-combinatorial-applications
https://www.lap-publishing.com/catalog/details/store/es/book/978-613-9-44356-7/bitwise-operations-and-combinatorial-applications

bitwise operators. This book corrects this lacuna, and presents meaningful examples
of programming tasks where the use of bitwise operations is appropriate in order to
increase the effectiveness of algorithms. Estimates of the described algorithms have
been made, proving their high efficiency and speed.

The monograph, apart from with its teaching and methodological character in the
field of programming and information technology, has a scientific value. It offers
solutions to some open combinatorial problems.

[4] K. Yordzhev,Sudoku, S-permutation matrices and bipartite graphs.
LAMBERT  Academic  Publishing, 2016, ISBN:  978-3-659-97472-4,
https://www.lap-publishing.com/catalog/details//store/gb/book/978-3-659-97472-
4/sudoku,-s-permutation-matrices-and-bipartite-graphs (monograph)

The book examines some combinatorial problems related to the number of
Sudoku matrices. The problem is reduced to the task of finding the number of
mutually disjoint pairs of S-permutation matrices. We describe some algorithms that
solve this problem. Essential role in the description of the corresponding formulas
and algorithms play bipartite graphs and operations with binary matrices. Solving the
main problem, we have discussed also other mathematical and algorithmic problems,
which in itself are interesting. Most algorithms have program code for their
implementation.

The book is in a sense a continuation and addition to the monograph published in
Bulgarian [5], discussing new results related to various combinatorial problems
concerning the number of Sudoku matrices.

[17] K. Yordzhev, Exponential Latin square, exponential Sudoku matrix and
bitwise operations. In “Advances in Mathematics and Computer Science”, Chapter 2,
Book Publisher International, ISBN: 978-81-934224-1-0, 2019, 17-25 (Chapter in a

collective monograph), 15 p.

This chapter of the collective monograph was written as a result of a special
invitation by the editorial board and is based on publications [18] and [28], and new
results have been added, including an algorithm that receives a random exponential
Sudoku matrix. This concept is first defined in this publication.

The main purpose of the paper is to provide an interesting and useful for students
example of using bit operations in C ++ and Java programming languages. As an
example, we design algorithms for obtaining a Latin square and a Sudoku matrix of
any order. To do this, we describe some techniques for using bitwise operations. We
prove that using bitwise operations, we can obtain faster algorithms than classical
ones.

b) Research articles.

[18] K. Yordzhev, On the concept of bitwise operations in the programming
courses. Mathematics and Informatics, 62 (3) 2019, 325-
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339, https://mathinfo.azbuki.bg/en/matematics/matharticles2016-4/on-the-concept-of-
bitwise-operations-in-the-programming-courses/ Indexed in Web of Science, 30 p.

This article is intended for anyone who studies programming, as wellas for his
teachers. The article deals with the some aspects of teaching programming languages
C++ and Java. It presents some essential and interesting examples of the advantages
of using bitwise operations to create efficient algorithms in programming. Particular
attention is paid to the entertaining task of writing a program receiving Latin squares
of arbitrary order.

[19] K. Yordzhev, Calculating the cardinality of some classes of binary matrices
using bitwise operations - a polynomial algorithm. Discrete Mathematics, Algorithms
and Applications, doi: 10.1142/S1793830919500381, ISSN (print): 1793-83009,
ISSN(online): 1793-8317,Vol. 11, No. 03, 1950038 (2019), Indexed in Web of
Science, Indexed in Scopus, Zbl 07079879, 30 p.

The paper analyses the set A% as the set of all n X n binary matrices with exactly
k units in each row and each column, 1< k < n. A matrix A € A® will be called
primitive, if there is no [ X [ submatrix of 4 that belongs to the set A¥, k <[ <n.
The article describes a polynomialalgorithm, which works in time O(n?) for verifying
whether a A¥-matrix is primitive. The work applies this algorithm for finding all
primitive  AX-matrices whose rows and columns are arranged lexicographically in
non-decreasing order (semi-canonical binary matrices) for some integers »n and £.

The article also shows the C ++ program code implementation of the described
algorithm.

The work is a clear example of the application of computer science and
information technology in solving specific problems in discrete mathematics.

[20] K. Yordzhev, Canonical matrices with entries integers modulo p. Notes on
Number Theory and Discrete Mathematics, Vol. 24, No. 4, 2018, 133-143, doi:
10.7546/nntdm.2018.24.4.133-143, Indexed in Web of Science, 30 T.

The research is a summary of a previously published article [23] by the same
author, proving similar results in the general case. The new publication addresses the
more complex problem, where base 2 is replaced by an arbitrary integer p.

The work defines an equivalence relation in the set of all n X m matrices, with
entries in the set [p] = {0,1,-:-,p — 1}. In each element of the factor-set generated
by this relation, we define the concept of canonical matrix, namely the minimal
element with respect to the lexicographic order. Here we use the opportunity for the
integers to be presented in p-tuple system. A necessary and sufficient condition has
been found for a binary matrix to be canonical, which, in its essence, is the basis for
finding all n X m canonical matrices with elements from the set [p].
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[21] K. Yordzhev, The Bitwise Operations in Relation to the Concept of Set.
Asian Journal of Research in Computer Science, 1(4): 1-8, 2018; Article
no.AJRCOS.44314, ISSN: 2581-8260, doi: 10.9734/ajrcos/2018/v1i424756

The article i1s methodical in nature and is intended for students in the specialties
of Computer Science and Computer Science, as well as for their teachers, facilitating
them to select interesting and meaningful examples for demonstration of the taught
material. In this case, some applications of bitwise operations are considered in
connection with the concept of multiple and its possible implementation in the
respective data structures.

[22] K. Yordzhev, How does the computer solve sudoku —a mathematical model
of the algorithm. Matematika i informatika, issue 3, volume 61, 2018, 259-264,
Indexed in Web of Science, 30 p.

Some aspects of programming education are discussed in the book. Emphasis is
placed on the fun element in the selection of appropriate examples to demonstrate
individual language structures and data structures. An example of this is the
algorithm considered to solve the recently widespread Sudoku puzzle. This is done in
connection with the concept of the ser and its application in programming. The
mathematical model of the algorithm is discussed in detail here.

[23] K. Yordzhev, On the cardinality of a factor set of binary matrices, Linear
Algebra  and its  Applications, Vol. 534, 2017, 122-134,  doi:
10.1016/1.1aa.2017.08.017. Thomson Reuters Impact Factor 2017: 0.972, 5-Year
Impact Factor: 1.043, Q1, Zbl 1371.15031, MR3697060, 75 p.

The idea for the development arises in connection with solving an open problem
of graph theory related to finding the number of non-isomorphic (n,m)-bipartite
graphs at given positive parameters m and n. The concept of canonical binary matrix
1s introduced for this purpose. With the help of canonical binary matrices, the bipolar
graphs different to the isomorphism are uniquely coded.

In the paper, we define an equivalence relation in the set of all n X m binary
matrices. In each element of the factor-set generated by this relation, we define the
concept of canonical matrix namely, the minimum element on the lexicographic
order after the matrix is uniquely represented by an ordered n-tuples of integers.
Necessary and sufficient conditions have been found for a binary matrix to be
canonical, which in its essence forms the basis of a recursive algorithm for finding all
n X m canonical binary matrices and, therefore, for all bipolar graphs with an
accuracy of isomorphism, the peak power of each particle, respectively of n and m.
The representation of binary matrices using ordered n-strings of integers implies the
use of bitwise operations in the implementation of the algorithm.


http://dx.doi.org/10.9734/ajrcos/2018/v1i424756
https://dx.doi.org/10.1016/j.laa.2017.08.017

[24] K. Yordzhev, On an algorithm for receiving Sudoku matrices. Discrete
Mathematics, Algorithms and Applications, Vol. 9, No. 3, 2017, 1750038 (8 pages),

DOI: 10.1142/S1793830917500380, Zbl 1373.05034, MR3667870, Indexed in Web
of Science, Indexed in Scopus, 30 p.

The paper deals with the problem of finding an algorithm that obtains all n? X n?
Sudoku matrices with arbitrary positive integers, thus solving the combinatorial
problem of finding the number of these matrices at given n. This problem is solved
forn = 2 and n = 3. To our knowledge, for n > 3 this problem is still open. Finding
an algorithm for obtaining higher-order Sudoku matrices will solve the problem of
constructing a higher-order Sudoku puzzle, which will increase interest in this
entertaining game. Here we do not look at and compare the different algorithms for
solving any Sudoku puzzle. Here we look at some of the algebraic properties of
Sudoku-matrices that underlie various Sudoku puzzles. The paper defines the concept
of II,-matrix and, using a multiple-theoretic approach, describes an efficient
algorithm for obtaining ordered m2-tuples of mutually non intersecting cen? X n?
[T,-matrices. It is proved that this algorithm also solves the main problem posed at the
beginning.

[25] K. Yordzhev, On the number of mutually disjoint pairs of S-permutation
matrices, Discrete Mathematics, Volume 340, Issue 6, 2017, 14421448, doi:
10.1016/1.disc.2016.09.011, Thomson Reuters Impact Factor 2017: 0.738, 5-Year
Impact Factor: 0.796, Q2, Zbl 1369.05028, MR36224631, 60 p.

This work examines the concept of S-permutation matrices, namely n? X n?
permutation matrices containing a single 1 in each canonical n X n sub square
(block). The article suggests a formula for counting mutually disjoint pairs of n? X
n? S-permutation matrices in the generalcase by restricting this task to the problem of
finding some numerical characteristicsof the elements of specially defined for this
purpose factor-set of the set of m X n binary matrices. The paper describes an
algorithm that solves the main problem. To do that, every n X n binary matrix is
represented uniquely as a n-tuple of integers. For this purpose, we use a set-factor of
the set of n? X n? binary matrices.

Based on the formula obtained, an algorithm is described to solve the problem
thus posed. Using this algorithm and employing the Java programming language, the
specific values of the required parameters for each integer n< 6 were obtained.

The paper contains the most recent results obtained by the author which present
the solution of the problem discussed in articles, [47], [39] and [30] with alternative
methods and means.

[28] K. Yordzhev, Bitwise Operations in Relation to Obtaining Latin Squares.
British Journal of Mathematics & Computer Science, 17(5): 1-7, 2016, Article no.
BIMCS.26471, doi: 10.9734/BJMCS/2016/26471
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The main goal we have set in this article is to provide a substantial example,
useful for students of how to use bitwise operations in the programming languages
C++ and Java. We introduced the concept of exponential Latin square and showed
how using bitwise operations we can implement a highly efficient algorithm for
obtaining exponential Latin squares of any order.

[29] K. Yordzhev, Number ofn X n checkered tori with at least one 0 and at least

one 1 in each row and each column. The On-Line Encyclopedia of Integer Sequences,
2016, A270858, http://oeis.org/A270858

In the online encyclopedia of numerical sequences, we add a new numerical
series giving the values of the number of possible loom weaves at a repetition equal
to n, where n < 6.The results were obtained using specially designed software.

[30] K. Yordzhev, Calculation of the number of all pairs of disjoint S-permutation
matrices, Applied Mathematics and Computation, Volume 268, 2015, Pages 1-11,
doi: 10.1016/j.amc.2015.06.054, Thomson Reuters Impact Factor 2015: 1.345, 5-
Year Impact Factor: 1.436, Q1, Zbl 07037654, MR3399395, 75 p.

The article solves the problem of finding the number of all pairs of non-
intersecting n? x n> S-permutation matrices using graph theory techniques. It is shown
that in order to calculate this number it is sufficient to obtain some numerical
characteristics of the set of all bipolar graphs of the form g = (R;UC; , E;), where V =
R,UC, is the set of vertices, and E,= Ry X Cg is the set of edges of graph g, R, N C; =
D, [Rg | = |Cql = n.

The publication is a natural continuation and complement of the research in
publications [47] and [39]. New formulas have been obtained. Some inaccuracies
have been cleared.

[31] K. Yordzhev, Onan Application of Multidimensional Arrays. British Journal
of Mathematics & Computer Science, ISSN: 2231-0851, 11(4): 1-7, 2015, doi:
10.9734/BIMCS/2015/20372

This article discusses some difficulties in the implementation of combinatorial
algorithms associated with the choice of all elements with certain properties among
the elements of a set with great cardinality. The problem has been resolved by using
multidimensional arrays. The method is illustrated on the basis of an algorithm for
obtaining one representative from each equivalence class with respect to the
equivalence relation in the set of all m X n matrices defined in the article. This
equivalence relation has an application in the mathematical modelling in the textile
industry.

[33] K. Yordzhev, Semi-canonical binary matrices. in “Mathematics and natural
science-2015”, Volume 1, SWU N. Rilski, Blagoevgrad, Bulgaria, 2015, 113-124,
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http://dx.doi.org/10.9734/BJMCS/2015/20372

http://www.fmns.swu.bg/fmns2015/FMNS2015-Volume _1.pdf, Zbl 1341.05021,
MR3381186, 18 T.

In this paper, we define the concepts of semi-canonical and canonical binary
matrix. Strictly mathematical, we prove the correctness of these definitions. We
describe and we implement an algorithm for finding all nxn semi-canonical binary
matrices taking into account the number of 1 in each of them. A realization of this
algorithm in the programming language C++ has been demonstrated by substantial
use of bitwise operations. The results obtained have been included by N. J. A. Sloane
in the Online encyclopedia of integer sequences under Ne A268523.

[36] K. Yordzhev, Number systems and combinatorial problems. International J.
of Pure & Eng. Mathematics (IJPEM), ISSN 2348-3881, Vol. 2 No. II (August,
2014), pp. 21-28. http://www.ascent-journals.com/ijpem_contents_Vol2No2.html

The paper shows in an entertaining way how mathematical problems can be
solved with our knowledge of computer science and information systems. In this
case, we use the knowledge of the concept of "number systems" to prove various
combinatorial identities. It is intended for distinguished students in the field of
mathematics, computer science and information technology, as well as for their
teachers.

[67] K. Yordzhev, L. Totina, Matrix Representation of a Solution of a
Combinatorial Problem of the Group Theory. Mathematics and natural science, v. 1,
SWU "N. Rilski", 2011, 144-152. arXiv:1201.3179,
http://www.fmns.swu.bg/FMNS2011 Volume 1.pdf, MR2868542, 18 p.

The purpose of the paper is to develop an algorithm for computing some of the
combinatorial characteristics of a symmetric group. An equivalence relation in the
symmetric group S» is considered, where n is not a positive integer, n>2. An
algorithm for calculating the number of equivalence classes with respect to this
relation for any given n 1s described.

The article is a part of the diploma paper of Liliana Totina, a student majoring in
computer science, a bachelor's degree in education, South-West University "N.
Rilski”, Blagoevgrad, with academic supervisor Assoc. Prof. K. Yordzhev.

[79] K. Yordzhev, A. Markovska, Method of the Multidimensional Sieve in the
Practical Realization of some Combinatorial Algorithms. International scientific
conference "UNITECH 07", v. 11, 2007, 451-456. arXiv: 1201.1157

Some difficulties associated with the application of the well-known sieve method
are considered when practical (programmatic) implementation is required to select
elements having a property from among the elements of a plurality of sufficiently
great cardinality. In the paper, this problem is solved as the method is modified using
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multidimensional arrays. As an illustration of the multidimensional method with the
corresponding mathematical proofs, the problem of constructing an algorithm
receiving one representative from each equivalence class for a given equivalence
relation is considered.

[80] K. Wopmxes, A. MapkoBcka, KOHCTPYKTMBHO J0KA3aTEICTBO Ha
dopmynara Ha B. E. TapakanoB. CoOoprux Hayunu ooknadu "Hnoycmpuannu
cucmemu u mexuonozuu 2007", FO3Y ,,H. Puncku’’-Texnuuecku xkoneonc, 88-93.

An algorithm for obtaining all square binary matrices of n—th order containing
exactly two units in each row and each column is proposed. After analysing the
functioning of the algorithm, a new constructive proof of the analytical formula of V.
E. Tarakanov was made to find the number of all matrices of this kind. The article is
a clear example of how information technology can help reach rigorous mathematical
proof and reasoning.

III. Computer simulation and mathematical modeling of engineering and
technical processes and systems.

a) Monographs and chapters from collective monographs.

[7] 1. Kalchev, K. Yordzhev, V. Vachkov, Digital processing of stochastic
signals. SWU “N. Rilski”, ISBN 978-954-680-435-8, 2006. (collective monograph)
15 p.

The book introduces the reader to the theory of complex signals (deterministic
and complex). It is intended for professionals, students and post-graduate students
who are faced with problems in the field of computer measurements. The methods of
identification and the basic principles of digital signal processing are considered. The
main attention is paid to the methods and algorithms by which stochastic measuring
systems function. Software issues are addressed.

b) Research papers.

[37] K. Yordzhev, Onthecardinalityofafactorsetinthesymmetricgroup. Asian-
European Journal of Mathematics, Vol. 7, No. 2 (2014) 1450027, doi:
10.1142/S1793557114500272, ISSN: 1793-5571, E-ISSN: 1793-7183, Zbl
1298.05035, MR3225087, Indexed in Scopus, 30 p.

Let n be a positive integer, 6 be an element of the symmetric group Sn and let 6
be a cycle of length n. The elements a, B € S, are c-equivalent, if there are natural
numbers k and /, such that ¢*o. = Bo', which is the same as the condition to exist
natural numbers s and ¢, such that a = o°Bc'. In this work, we examine some
properties of the so-defined equivalence relation. We build a finite oriented graph I'y
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with the help of which an algorithm is described for solving the combinatorial
problem for finding the number of equivalence classes according to this relation.

Based on the algorithm thus described a computer software program for the
textile industry has been designed.

[S0] N. Petrov, K. Yordzhev, S. Pavlov, Crash function of a transport aircraft.
Naouka, obrazovanie, kultura, issue 3, 2013, 29-38.

The paper examines the behaviour of a transport aircraft for which the loss of
stability corresponds to an accident. For this transport aircraft, the stability matrix in
the case of several stationary solutions has complex roots. One of its real roots passes
through zero and is responsible for the loss of stability and the occurrence of an
accident.

The work is part of the dissertation of doctoral student Stancho Pavlov on the
topic "Topical problems of the mathematical theory of catastrophes - computer
simulation" with academic supervisors Assoc. Prof. K. Yordzhev D.Sc. and Prof. N.
Petrov D.Sc.

[S3] N. Petrov, K. Yordzhev, S. Pavlov, Analysis of the Behaviour of Dynamic
Risks Technical Systems. International J. of Math. Sci. & Eng. Appls. (IJMSEA)

ISSN 0973-9424, Vol. 7 No. III (May, 2013), pp. 129-135 http://www.ascent-
journals.com/ijmsea_contents Vol7No3.html

The paper shows the applicability of the theory of bifurcation for analyzing the
behaviour of dynamic risk technical systems after modification of their parameters.
The research demonstrates that the applied approach is very suitable for analysing the
behaviour of dynamic risk technical systems following modifications of their
parameters.

The work is part of the dissertation of doctoral student Stancho Pavlov on the
topic "Topical problems of the mathematical theory of catastrophes - computer
simulation" with academic supervisors Assoc. Prof. K. Yordzhev, D. Sc. and Prof. N.
Petrov, D. Sc.

[S6] N. Petrov, K. Yordzhev, S. Pavlov, Equation of the Functioning of an
Aircraft and his Crash Function. in “Mathematics and natural science-2013”,
Volume 1, SWU “N. Rilski”, Blagoevgrad, Bulgaria, 2013, 113-120.
http://www.fmns.swu.bg/FMNS2013-Volume_1.pdf

The article is an English translation of the results published in [50] and was
reported at an international conference.

[81] I. Kalchev, K. Yordzhev, V. Vachkov, B. Georgieva, Probability-
informational model of measurement. Mathematics and Natural Sciences, 2007, v. 1,
149-154. http://www.fmns.swu.bg/Fmns2007.html
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The measurement is an information process and the measuring instrument is an
information tool. During the measurement the unknown variable is quantatively
evaluated by using a measurement unit. The International System of Units (SI) was
adopted covering basic, supplementary and derived units. Each measurement is
performed with some error and each measuring instrument possesses certain error.
There are several sources and several categories of error. When evaluating an
instrument its static and dynamic characteristics and errors should be carefully
examined. For high-accuracy measurements statistical methods of measurement data
processing are recommended.

¢) Reviews of monographs related to the topic:

Assoc. Prof. Dr. Rosen Mitrev, Computer Modeling and Simulation. Modeling
of continuous dynamic systems. Propeller, Sofia, 2015, ISBN 978-954-392-355-7,
reviewers assoc. prof. Krasimir Yordzhev Sc.D. and assoc. member prof. Venelin
Zhivkov, D. Sc.



