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1. AKTyaJHOCT Ha TeMaTa

B MpeaACTaBeHUuA AUCCPTAMOHEH TPyJd CE€ HM3y4daBaT TpH HEJIMHEWHU MaTpuiHU YpPaBHCHMUSI,

KaTo

UHTEPEC TIPCACTABIABAT BBIIPOCUTE 3a CHIICCTBYBAHE HA IMOJOXUTCIHO OIIPECACICHU

peaicHus, 3a CbhIICCTBYBAHC H CAWHCTBCHOCT HA MaKCHMAaJIHA PEHICHUA W Ha TIXHOTO

JIOKAJIM3HUpaHe. AKIIGHT ce IOCTaBs BBPXY UTCPAllTMOHHHU aJITOPUTMU 34 HpI/I6JH/I)K€HO HaMHUpaHE HaA

TaKMBa pCLICHHA, KAKTO H 3a CKOPOCTTA Ha CXOAUMOCT Ha IIPCUJIOKCHUTC YHMCIICHU ITPOIICAYPH.

AKTyaﬂHOCTTa Ha U3CJICABAHuATa CC OMPEACTII ITIOHE OT CJICAHUTE ITPEAIIOCTABKH.

Henuueiinure MaTpU4HA pariOHATHH YpaBHEHUST WMaT BAXHO IPHUIOKCHHE B
CbBpEMEHHATa TEOpHs HAa ONTHMAJTHOTO YIpaBieHWE, HKOHOMHUKAaTa ¥ (QUHAHCHUTE.
JIoCcTaThYHO € Jla CIIOMEHEM Kilacuueckara au)epeHIraiia CucTeMa Ha PUKaTH 1 HeHHUS
JUCKpETEH aHalor.UKMCcIeHoTo - HAaMUpaHe Ha HEW3BECTHATa MaTpHila B MATPUYHOTO
ypaBHEHHUE € Hall-4ecTo GUHATICH MOMEHT 32 IaJeH MaTeMaTHIeCKU MOJIETT; \
Pasrienanure B qucepranysita ypaBHEHHS MPUBIMYAT UHTEpEca Ha MHOTO CICIIUATHCTH
no ceeta B nociaenHute 10 rogunu. ToBa ce BMKJa OT MyOJMKAI[MUTE B PCHOMHPAHHUTE
CHeUaNU3upaHy )KypHaIH;

I/ITepaHI/IOHHI/ITe YUCJICHU METOJU UMAT BOJICIIA POJId B KOMIIOTEPHUTE NMPECMATAHUA.

ETo 3amo cyrTaM, 4C akKTyaJIHOCTTa HAa TEMaTHKarTa € 6€3CHOpHa.

2. Ilo3HaBaHe Ha aKTyaJIHOCTTA HA MpoldJaeMuUTe

HpI/I 3ano3"HaBaHe C pa60TaTa Ha aBTOpa BEAHAra C€ Hajara HU3BOJBT, Y€ TA CC € 3allOo3HajIa

ﬂO,ilpO6HO C HAKOM CBETOBHH pE3yJITaTH IIO0O TEMaTHKaTa, HY6HI/IKyBaHI/I B HCroJjsaMm 6p0fl



ABTOPUTCTHU CTATHU M BBPXY Ta3d OCHOBA CE€ € IOCTapaia Ja IOJy4Yd MOJ0OpeHH (B HAKAKHB
ACIIEKT) aJIOPUTMHU 33 HAMHUpAaHE Ha IOJIOKHUTENHO OMpEICIICHO pEIleHHe Ha pasriIeKIaHHUTeE
MaTpUYHHM YpaBHeHHMd. B To3M OyX, MOXeM a OTJIMUMM HEHHHS CTpeMeX 3a Mpelu3upaHe Ha
VCIIOBHSITA M CKOPOCTTA Ha CXONUMOCT. BmpodeMm, aa otOenexwmM, 4e 3a CXOAMMOCTTA Ha
HTEepAllMOHHATE 3a/1a4M 3a HEMMHEHHN MATPUYHH YPaBHEHHUS Hal-4ecTo Ce JaBaT caMo JOCTAaThUuHU
YCIOBHSL.

Moeto BnedarieHue €, ye AMHYyp Anu e a00pe 3amo3Hara ¢ €BOJIOIUATA H CHhBPEMEHHOTO

ChCTOSIHUE Ha MPOOJIEMHUTE.

3. MeToauku Ha u3cJjcaBane

B aucepranmsra ca DpHIOKEHH Pa3HOOOpPa3HW TEXHHKHM Ha MPeoOpa3oBaHHs OT MAaTPUIHOTO
CMsiTaHe, METOJ Ha IbJHaTa MaTeMaTHYecKa MHIYKIHsS W HEpaBeHCTBA B HOPMHPAHU MATPUUHH
[POCTPAHCTBA. BBIPEKH KIaCHIECKUsS XapaKTep Ha MOCOYEHHTE TOJXOMH, T€ ca NPHIOKEHH 3a
TPYJIHHU OT MaTeMaTH4ecKa IJeJJHa TOUKa CHTYaI|H.

Tyk e BaxHO na ce oTOENEkH, Ye aKo eJIWH OT JBaTa MaTpUJHU Koeduituenta A uiu B nI/IHcEa,
MOJIYYCHUTE YPaBHEHUs ca JOOpe M3y4YeHH, JOKATO B PA3rJICKIAHUTE B JUCEPTAIMATA CIyYad Ce

H3HCKBa NPEOJOIABAHCTO Ha 3HAYUTETHO MO-CEPUO3HU MATEMAaTUICCKH TPYIHOCTH.

4. Crpykrypa, 00eM U KpaThK HperJiel Ha ChbIbPKAHNETO HA TUCEPTANUOHHHUSA TPY

Hucepranuara € B 00eM 0T 76 CTpaHHIM M C& CHCTOM OT BbBEICHHE, TPH IIABH U IUTHPAHA
nureparypa. bubnuorpadusara Bkmousa 65 3arnaBus, MOBEYETO OT KOMTO Ca MYONMKYBaHH IIPE3
NOCJCHUTE 15 ronuuy.

B kpas Ha BcAka riasa ca HapaBeHH M3BOAM M Ca OTKPOEHH OCHOBHHUTE MPHHOCH (CIIOPEN
asropa). OcBeH TOBa B IIPEINCTABCHHUS TPYH Ca MaJCHH M CIUCHK ¢ HEHHHUTE MyONUKALMH IIO
JIMCepTalnATa, KAKTO U U3HECEHUTE JOKIAIM Ha HAYYHH GOpyMHU.

Tpabpa cbc 3a70BOJNCTBO Ja WM3THKHA, Y€ CTPYKTypara Ha JUCEpTAlUaTa M CTHIBT Ha

H3JIOKCHHC cIioMarar 3a MO-JICCHUA ITPOYUT U NPOCJICAsIBaHeC Ha JOKa3aTeJacTBara.

Bveeoenuemo s muoro crersara gpopma (8 crpanuiiu) nasa uHGOpMAIKS 3a HETUTE U 3a1aUnTe
Ha nucepranusaTa, KaKTo ¥ MOTHBaLMsATa 3a W30opa Ha Temara. Tyk ce BBBEXKIAT U OOSCHABAT
M3II0JI3BAHUTE O3HAYEHHS U HAKOM OCHOBHH M HEOOXOIMMHU MOHSTHS H (aKTH OT MATPHYHOTO

CMsITaHe.

I'nasa 1 e nai-ronsmata no 006eM B IUCEPTALMOHHHUS TPY/I U U3CIIEBA MATPUUHOTO YPABHEHHE

X+4'Xx'4+Bx 'B=0, (1)



KB1eT0 4 1 B ca kBanpaTHU MaTpHIIM, a MOJOKUTENHO OIpe/iesieHara Matpula (J, 6e3 orpaHn4eHne
Ha OOIIHOCTTA, MOXE Ja CC 3aMEHM ¢ eIWHHYHaTa MaTpuua / oT chimus pel. [ OpHUST HHAEKC *
03Ha4aBa TPAHCIIOHUPAHE U KOMIUIEKCHO CIIpAraHe Ha ChbOTBETHATA MaTpUIa.

PesynTatute OT Ta3u rimasa ce 0a3upaT OCHOBHO BBPXY TpU CTaTHUU OT U3BECTHUTE B HaydHATa
o6ract yuenu. Guo um Lancaster (1999), xakto um Zhang (1996), mpemyarar UTepallOHHH
AITOPUTMHU 3a MO-MPOCTOTO ypaBHeHHWe npu B = (. AlHyp Amm nopa3BuBa TEXHUTE HJIEH 34
ypasaenuero (1) (Amroputmu 1.2.4 u 1.2.7). B Ta3sm rnasa ce u3cieABar ajrOpuTMH 3a

KOHCTpYHpaHe Ha MOHOTOHHM MaTpPHUHHM PEIOULH, CXOAAIIM KbM MAaKCHMAaJIHOTO IOJIOKUTETHO
pewienne X; nma X Zl . TakuBa pesyararu, apokamy ce Ha Vaezzadeh u np. (2014), xkakTo ¥ Ha
Long, Hu u Zhang (2008) ca mopassutu oT aBropa B maparpad 1.2. Ilocnemmusr 3a I'nmasa 1,
naparpag 1.3, e MOCBETEH Ha YHCJICHH eKclepuMeHTH. [IpencraBeHure 4deTHpH IpuUMepa ca
110;10paHu Taka, 4e Ja € M3BECTHO ThPCEHOTO MAaKCHMAalHO pemieHue X; Ha ypaBHeHHETO (1).

[Tonyyenu ca OposAT Ha WTepallMUTe IPH ONPENEIECH CTON-KPUTEPUHA 3a MPENCTaBEHHTE OT

JOKTOpPAaHTKaTa TpU aJirOpUThbMa U Ca HAllpaBCHU CHOTBETHUTE HU3BOJH.

I'naea 2 e nocBeTeHa Ha HEITMHEWHOTO MAaTPUYHO YPAaBHEHUE
X+A4Xx4-Bx'B=1 )
¢ KBaJApaTHH MaTpU4IHH KoehunueHtn 4 u B.
Pesynratute Ha AliHyp Anu ce 6aszupar Ha ABe cratuu oT Berzig, Duan u Samet (2012), kakto
u Ha Duan, Wang Li (2014). B 1ax ce maBar ycioBHs, Ipu KouTo (2) mpuTexaBa (eIUHCTBEHO)

[0JI0KUTEIHO OIIpellesieHo pemenre X ;. Bepxy Tasu ocHoBa AlHYp Al IPECTaBs OPUTHHAIEH
HTepallMOHEH JBylapaMeTpHYeH airOpHTHhM 3a HamMHupaHe Ha X;, a CbIO Taka U MOJOOpEeHH
VCIIOBHS 34 HEFOBOTO CHIIECTBYBaHE. | 1aBaTa 3aBBpIBA C JBA YUCIECHU MPUMEPA.

B nocnennara I'naea 3 ce nzydaBa ypaBHEHHETO

X-A'XA+B'X'B=1, 3)
KBbAETO A U B ca KBanpaTHU MaTpuIly, a / € eAMHIYHA MaTpUIIa.

Pasriier)xaa ce eIMH JByCTpaHeH WTEpAIlMOHEH alrOPUTBHM C YCIOBHsS 3a CHINECTBYBaHE Ha
€/IMHCTBEHO MOJIOKUTENHO ompeneneHo pemrenue Ha (3). Topa peleHue € OTAENEHO B ONpeAeeH
vatpuyeH uHTepBai (Teopema 3.3.2).

ABTOPBT AHHYp AU 1aBa HOBa MOJMQUKAIMS HA [UTHPAHUS 10-TOPE JBYCTPAHEH METOJ Ype3

JAONBJIHUTEIIHA MaTprhdHa peaula u n30arpaHe Ha O6p’bH_[aH€TO Ha MaTpuluTe B €JHa OT

MATpUYHUTE PEIAUIIHN. TyK OIIPEACIICHO BIIMAHHE € OKasaJl pe3yJITaThbT HAa HAYYHUS PBKOBOAUTECIL



npo¢. Xacanos (2019). IIpencraBsuero Ha gokasarenctBoto Ha Teopema 3.3.5 npaBu MHOToO 106po
BIIEUATIICHHUE.

IIpeacraBennTe B mocieAHUS naparpad YuCICHH PE3yNTaTH HE MOYXE Jia He MIPOBOKUPAT B MEH
crennud Berpoc: [o-mankusat Opoit ntepanun 3a AnroputTsM 3.3.3 He e Ji 3a CMETKa Ha 3a1a4aTa
34 HamMpaHe Ha cooMararensure Marpuud M u N? M300mo, mpobmemMbT 3a IeHaTa Ha
ATTOPUTMHUTE IIPU HUTEPALIMOHHHUTE IIPOILECH, M3MEpPEH ¢ Opod omepanuu, € OYCBHAHO H3BBH

pasriaciKaanuiaATa B IpeaACcTaBCHaTa Jucepranus.

5. IlpuHocu B 1ucepTANMOHHUS TPYA

IIle pesromupam MOETO JMYHO MHEHHE 3a MO-CHIIECTBCHHW HAYYHHM PE3yITATH, IOIyYEHH B

aucepTanusTa Ha AWHYp AnH:

e JlokaszaHM ca HOJOOPEHHU OIEHKH 32 METOJI Ha TIOCIICIOBATEIHUTE MTPUOIIMIKEHHUS, IPHUIOKEH
3a MaTpu4HO ypaBHeHHe (1). 3a ToBa ypaBHEHHUE € MPEICTaBeH AITOPUTHM 3a MPUOIHKEHH
HaMMpaHe Ha MaKCUMAIIHO MOJIOKUTETHO OMPEIENICHO PEIlleHUE;

e Hamepenn ca HOBH M NOJOOpPEHH B CpaBHEHHE C JOcCera W3BECTHHUTE YCIOBUSA 3a
ChIICCTBYBAHE Ha IIOJIOKUTEITHO OIIPENENIEHO pelleHre 3a ypaBHenue (2). bescmopen ycmex
¢ MPEUIOKEHHAT UTEPALIMOHEH AJITOPUTEM 3a YHCICHOTO HAMHPaHe HA TOBA PEIIEHHUE;

e llonyyeHu ca HOBH NHOCTATHYHM YCIOBHS 3@ CBIIECTBYBAHE HA MOJIOKMTENHO ONPEIENEHO
pCIlICHHE HAa HENIMHEHHOTO MAaTpU4YHO ypaBHEHHE (3). 3a YHCIEHOTO pelIeHHe Ha TOBa
YpaBHEHHE Ca NPENIONKECHH [BAa HUTEpPAllMOHHM METOAa 3a HaMHpaHe Ha IIOJOKHUTEIIHO
OIPEJICNICHO PELIEHHE: IBYCTPAHEH UTEPALIMOHEH AITOPUTHM U HEroBa MOAUGUKAIIHS, TIPH

KOSITO YaCTHYHO ce U30sirBa oOphIaHe Ha MATPHIIA.

Twit kato HUCCPTAMUOHHHUAT TPYJ € OT 001acTTa Ha U3YHUCIUTEIHATA MaTeMaTHKa, TO B Kpas Ha

BCiKa I'JIaBa PE3YJITATUTE Ca HOAKPENCHHU C TOCTAThYHO Ha 6p0ﬁ YHUCJICHU EKCIICPUMCHTH.

6. Ily0smkanuy no 1ucepTannoOHHUS TPY /I

[lpeacraBenn ca mer myOuIUKanWu, CBbP3aHH C NHUCEPTAIMOHHHS TPYHA, ABE OT KOHMTO ca
CaMOCTOSITETHH, @ OCTaHAJIUTE Ca B ChaBTOPCTBO C HAYYHHUS PHKOBOAWTEN EnHA OT craTHMTE € C
nmmnakt-¢pakrop (IF), mpyra e ¢ mmmakr-panr (SJR). Pesynrarute OT jaucepTaluMOHHHS TPYH ca
JIOKJTaNBaH| Ha JIBe MEXIyHApOAHH KOH(bEPEHINH, HA APYTH B KOHPEPEHIUH ¢ MEXKIYHAPOIHO

vaactue (MATTEX) u na cemunapure Ha @MU npu 1Y ,,Enuckon Koucrantun IIpecnaseku™.

7. bbaemo nu3noJ3BaHe HA pe3yJaTaTHTE

Kato moxropant Ha lllymenckus yHuBepcuteT AHHYp AJM € YacT OT YCHEMIHO PaGOTEIIHAT

Hay4dCH CKHUII ¢ MEXIYHapOaJHA U3BECTHOCT B obJacTra Ha MATpUYHUTC YpaBHCHHA. W3BecTHO €, uc
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CbUIICCTBYBAT HpAallUOHAIHU aHAJIO3M Ha pasriIeKJaHUTE B AUcepTanusaTa paliliOHAJIHU MATpUYHU

ypaBHeHHS. YBepeHa CbM, de AffHyp AsM IIe OpueMe W APYrd HpeIH3BHKATEICTBA Ha

CLBPCMCHHATa U34YHCIIUTETHA MAaTEMAaTHKA U 1€ IIPOJBIDKHA Ja Obae He caMo ILO6'bp nmpenoaaBarell,

HO H dKTHUBCH YUYCH-HU3CJICA0BATEI.

8. LinTupanns ot Apyru aBTOpu

Ha H}’6J’[I/IK£1HHHT€, CBBpP3aHA ¢ OUCEPTAIMOHHUA TPYyH, ca 3a0elsi3aHu 1eT IIUTUpPaHUA OT

BOJICHIU CIIeualluCT, KOUTO pa60T$IT B 00jacTTa Ha MaTpuvIHUTC YPABHCHUA, KaTO YCTUPH OT TSIX

caB H}WGHI/IKyBaHI/I B PCHOMUPAHU CIICTTHAIIM3UPAHU CITUCAHUA C HMH&KT-(baKTOp. EL[Ha OT CTaTUHUTE

¢ nuTHpana (3acera!) Tpu IbTH, a IPYIH JABE — 10 BEAHBK.

9. llpenenka 3a aBropedepara

ABTOpe(ﬁbepaTLT € M3IOTBCH CbIVIACHO U3UCKBAHMATA M IPABUJIHO oTpassBa OCHOBHHTE

[TOJIOKCHUS M HAYYHUTE NPUHOCH Ha JUCCPTALIMOHHUSA TpyAa.

10. Kpurnunu oenexkn

Llle HampaBs HAKOW KPUTHUYHH OEJICKKH [0 JAUCEPTAUOHHHS TPy, KOUTO 00aue Hi Hal-MaIKo

HC ITPOMCHSAT MOCTO MHCHHC 3a ChbITHOCTTA, 3HAYMMOCTTA M KQUECTBOTO HA TIOJIYUCHHUTC pE3YITATH.

V3nomnsBanute B AuCEPTallMATa O3HAYCHHS, KAKTO ¥ HAKOH OCHOBHH MOHSTHS H GaKTH OT
MaTPHYHOTO CMSATaHE, 61 TPIGBAIO Ja Ce IajaT B CAMOTO Hayaso, a He, KaKTo B CiIydYas, Ha
13-14 crpanuna;

3a nabenaszanute 3amaun (cTp. 11) He € sACEH U3PaA3BT: ,,yCIOBHUS ..., KOHTO /A ca o-100pu

OT CBINECTBYBAIMUTE”;

Ha ctp. 14, pen 12 otmosy tps6sa na 6b1e \DI #0,ane D#0;

B nepasercrso (1.31) BisBo Tpsabea nae X, BMecto X Z’ ;

IIpu usnoxennero B I'maBa 2 craruute [15] u [18] ca 06BPHATH XPOHOIOTHYHO — CTATHSATA
Ha Berzig u 1Ip. e U3I113a OT IeyaT JBe FOAMHH I10-PAHO;

[Ipu npezcrassse Ha HOB anropuTHM € JOOPE J1a Ce 3anuiie eKCILTHIETHO BPb3KATa MEXITY
[1apaMETPUTE, BBIIPEKM HY€ TOBA ¢ HANPABEHO B IOCTENBAINATa TeopeMa (Hallp. alrOpUThM
2233

B Ilpumep 2.3.3 n3umcnennte HOpMU Ha MaTpuIUTe 4 U B OYEBHIHO HE €A MO-TOJEMH OT

2
YHUCIIOTO e CpI10TO ce OTHACS U 3 “BH B [Ipumep 2.3.1;



e Ocnosuu cratuu [20] u [27] He ca nUTHPaHU KOpeKTHO B Jlumepamypa. Taka Hanpumep

= =,
TpsioBa na e Hanmcano X 7 Bmecto X
e Ha HsIKOM MecTa B TEKCTA € M3MOJI3BaH HEMBJIEH BMECTO IbJIEH WIEH 34 CHIIECTBHTEIHH OT

MBIKKH poad, CAUHCTBCHO YHCIIO.

Mmam v cieHUTE TPETOPHKH:

e B crexsaly CBOM CTaTHM C YHCICHH EKCIIEPUMEHTH aBTOPHT Ja BKIIOYM W MPHMEPH C
KOMIUIEKCHH JaHHH, KaKTO M Jia JlaBa MpHOIMKEHO pellieHre, Makap U 3a HEerojisaM pel Ha
MaTpUYHUTE KOEDUITUCHTH;

° B ObJelne aBTOPBT Ja MyOJMKyBa 10 Ta3W HaydHa TeMaTHKa W3KITIOYMTEIHO Ha aHTIAHCKU

€3HK, 3a J1a MOXE PE3YJITAaTUTE Ja IIO6I/I$IT HOZ[O6aBaHI8_ OIIYJIAPHOCT.

11. 3akaouyenue

[TpenBua ropensnokKeHOTO, MOXKE Jla Ce HAMTPAaBU U3BOIBT, Y€ B MPEATIOKEHUSA JUCEPTAUOHEH
TPYA €€ ChABPXKAT IOCTAThYHO BaXKHM 32 MaTeMaTH4ecKaTa TeOpUsS U HEUHUTE TPUTIOKCHUS
MPUHOCH, KOETO IO IpaBH HAIBJIHO OTropapsu Ha Bcuuku uiuckBanus Ha 3PACPB u IIII Ha
3PACPb. 3atoBa moeTo MHeHue e ,,3A” mpHCHKIaHe Ha OOpa3oBaTelNHATa W HAydHa CTENEH
.JlokTop” Ha Alinyp AOmynoBa Anu B obnacT Ha Bucine obpasoBanue 4. [IpupoiHu Haykw,
vareMaTHKa W uH(OpMaruka, mpodecHoHaTHO HampapieHue 4.5 Marematruka (M3uucnurenna

MaTeMaTHKa).

15.11. 2020 r. Peniensent: L
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