CTAHOBMUILE

OT npodh. 4-p Bexan Mcmannos XacaHos,

LLlymeHckmn yHusepcuteT ,Envckon KoHCTAHTUH Mpecnaeckn“

Ha incepTaunonHus Tpya Ha Mexmeg UGpaxum Koaxxa
Ha Tema: ,/3byxBaHe Ha pelueHUsITa Ha HeNUHelHN ypaBHeHus",
npeacraeeH 3a npugobusaHe Ha obpasoBarTenHaTta u Hay4Ha cteneH ,qokTop”
B NpodecmoHanHo HanpaeneHue 4.5, MaTtemaTuka,
AOKTOpCKka nporpama ,MatemaTnyecku aHanus”

Cbc 3anosep Ne PO-16-023 ot 20.02.2024 r. Ha Pektopa Ha LlymeHcku
yHusepcuteT ,Enuckon KoHncranTtun Mpecnaecku® (LLIY) cbM BKNoYeH B cbeTasa Ha
Hay4HOTO Xypu 3a oueHsBaHe Ha AucepTaLMOHHUS Tpya HAa Mexmen U6paxum
Kogxa. Ha nbpBoTO 3acepanue Ha HaY4HOTO XXypu, NpoBedeHo Ha 28.02.2024 1., cbM
onpeaeneH ga UsroTea CTaHoOBWULLeE.

MNpeactaBeH MU e  KoMnnekT AOKYMEHTHW, BKMlOYBaLY: 3asiBrieHue,
aBTobuorpadus n aeknapaums sa aBTOpCTBO Ha KaHauaaTa; konusl oT 3anoseauTe
3a 3auucnsBaHe n OTYUCNsIBAHE C MPaBO Ha 3alUMTa; CMUCHK M KONMS Ha
nybnukaummte no AucepTaLMOHHMS TPYA; AucepTauMoHeH Tpya; aBTopecepar;
CMPaBKK 3a NPUHOCUTE U 3a U3NBLIHEHWE HA MUHUMATTHUTE HALMOHATHM nancksaHus.

1. KpaTku 6uorpadmyunmu aaHHu

Mexmesn Kopaxa sasbpluBa CpeaHoTo cu obpasoBaHue npes 2004 r. B
MNpodecnoHanHa rumHasus no WKOHOMuUKa, rp. Pasrpaa. B nepuoga ot 2004 r. ho
2011 r. ce obyyasa B LUymeHckus YHUBEPCUTET, KaTo nocnegoBaTeNnHo 3aBbPLUBA
cneuunanHoct ,Matematuka“, OKC ,0aKanaebp“ U Marucrbpcka nporpama
,Matematuyeckn aHanuz“. Ot 2016 A0 2018 r saBbpLIBa BTOpa maructpatypa 8 LLIY
C KBanudukaums ,yumten no MaTeMaTmka®.

Mexmen Kogxa e 3auncnen B pegosHa AOKTOpaHTypa npes tonun 2019 r. B LUY
W ce oby4aBa no pokTopckaTa nporpama ,MaTemaTtuyeckn aHanus’ nog
PBKOBOACTBOTO Ha npod. 4.M.H. CeBaxaH XakkbeB. OTYncneH e ¢ npaBo Ha 3aluTa
Ha 01.07.2023 r.

TpynoBsata cu kapuepa Mexmegn Koaka 3anoysa npes 2011 r. B LLlymeHckus
YHUBEPCUTET, KaTO CTapLLIX aCUCTEHT U NO-KbCHO rMaBeH AaCUCTEHT — N0 3amecTBaHe.
Mpeav ToBa e usbupaH 3a XOHOpyBaH acucteHt. OT 2012r. e onepaTop MOHUTOPUHT
LueHTbp B Tenenon EOOA. OT 2018 r. e yduTen no matematuka B MNMXTA ,MNpod. a-



p AceH 3natapos®, rp. Hoeu [Nasap, ot 2020 8 CY ,Casa Jo6ponnogHu®, rp. LUymeH
n ot 2023 r. go cera B MNMNMI" ,HaHnyo Monosuy®, rp. LUymeH.

2. O6wWo xapaKkTepucTMKa Ha ANCEPTAIMOHHUA TPYA U HAYYHU NMPUHOCH

MpeactaBeHUAT aucepTauuoHeH Tpya € ¢ obuy obem ot 105 cTpaHuum,
pasnpegeneHn B yeBod, 4 rnasu, nutepaTtypa C 54 uU3TOYHWKA U 2 NPUNOXEHUN
(cnucek Ha nybnukauunTe Ha aBTOpAa K CNUCHK HA LMTUPAHUSATA).

IncepTaumoHHUAT TPy4 € MNOCBETEH Ha HenuHemnHu audbepeHumanHm
ypaBHeHus, KouTo ca o06o0weHna Ha ypaBHeHnMeTo Ha Kamaca - Xonwm.
PasrnexzaaHute ypaBHeHusi, B nuTepaTtyparta, ca W3BeCTHU kaTto o6obuleHo
ypaBHeHvie Ha bnuH — oTBana — Xonm, b-ypasHeHue (b — dvamunna ot ypaBHeHUS)
N XxMnepenacTuYHO ypaBHeHue Ha npbT. [1o-paHo BbBeAeHOTO U gobpe nscneseaHo
ypaBHeHvie Ha Kopteser — pge ®Ppus, ypasHeHueto Ha Kamaca — Xonm w
obobleHUaTa NMaT NpUNoOXeHNe 3a ONUCAHME Ha Pas3nNpPOCTpaHEHWE Ha BbSIHU B
nnuTka Boaa.

B yBoga Ha pguceprtauusita € HanpaBeHa OubGnuorpagcka cnpaBka 3a
CbCTOAHUETO Ha Npobnema, popmMmynupaHa e uenTa Ha UscneaBaHeTo, HanpaBeHo e
KpaTKoO ONncaHWe Ha CbAbPXAHMETO U B Kpas € AafieH CIUCHLK Ha N3NoNn3BaHuTe
O3Ha4YeHus,

B nbpBa rnaea e pasrnegaHa sagadara Ha Koww 3a 0606weHoTO ypaBHeHMe
Ha [lbnuH — loTBang — Xonw:

Up — Uy + 2w, + (g(u))x t Viberx = 02 Quylyy + Ulkyyy) (1)

¢ HavanHo ycnoeune u(0,x) = uy(x). B Hayanoto Ha rnaeaTta ca copMmynupaHu
npobnemuTe 3a pellaBaHe 3a nocraBeHaTa 3ajauda, OnucaHu ca ycrnosusita, npu
KOUTO € npunoXxuma TeopuaTa Ha KaTo 3a KBasWNMHENHU ypaBHEHUS U U3BEXJaHe
Ha pasrneaaHoTo ypaBHEHME KaTo KBa3unuHeHo. B nbpBu naparpad ca npoBepeHn
ycrnosuaTa 3a NPUNOXMMOCT Ha Teopusita Ha Kato, 3a noctaBeHaTa 3ajada U e
AokasaHa Teopema (Teopema 2, cTp. 20) 3a cbleCTByBaHE U €QUHCTBEHOCT Ha
nokanHo petllueHune c onpeaeneHn ycnoeusa. Bue BTopu U TpeTu naparpad, 3agadara

3

e uscnenBaHa 3a g(u) = Euz. Hamepenn ca ycnosus 3a uy(x), npu KouTo
peweHneTto ,uU3byxBa“ 3a KpalHO Bpeme W YCMNOBUS, NPU KOWUTO PELLUEHUETO €
rnoGanHo. PesynTaTuTe oT Tasu rnaea ca ny6nukysaHn B ctatus Ne 1.

Bropa rnasa e nocBeTeHa Ha 3agadvarta Ha Kowu 3a b-ypaBHeHWETO:

2 \ _

Up — B Uy + Coly + (B + DUty + Yilyyy = @?(bUylly, + Ullyyy) (2)
¢ HavanHo ycnosue u(0,x) = uy(x). YpasHerue (2) moxe aa ce pasrnexaga kato
hamunus oT ypaBHeHNs OTHOCHO napameTbpa b, KOATO BKNtouBa ypasHeHue (1) ¢

3
gw) = Euz 3a b = 2. UscnepBaHusiTa Ha 3agz4aTa 3a ypaBHeHue (2) ca HacoyYeHw
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B cnyyas Ha b = 2. B nbpeu naparpad ca nony4eHn ycnoBus BbpXy HaqarHoro
ycnosme Uy (x), npu KouTo pelierneTo nsbyxsa 3a KpaitHo Bpeme T, KaKkTO U OlIEeHKa
sa T (Teopema 8, cTp. 38). BwB BTOpW naparpacdp ca onucaHu cBovcTaTta Ha
peLieHuaATa Npu Ha4anHo ycrnosue U (x) c komnakTeH HocuTten (Teopema 9, cTp. 42).
PesynTaTuTe OT Tasu rnaea ca ny6nukyesaHu B ctatus Ne 2.

B TpeTa rnaBa, 3aedHo C b-ypasHeHweTo (2), e wuscregsaHo W
XMNEepenacTUYHO ypaBHeHNe Ha NpbT.

Up — Upyy T Coliy + 3uu, = Y Cuytyy + uuxxx) (3)

3a ABeTe ypaBHEHWA Ca NOCTPOEHW SIBHU CUHIYNAPHW PELIeHus U e nscneasaHo
YCTOMUUBOTO NOBEAEHMUE HA PELLEHNATA OKONO ChOTBETHUTE CUHTYNAPHU PELUEHUS.
MocnegHaTa YeTBLPTA MaBa € NOCBETEHA Ha YPaBHEHNETO

ut - azutxx + zwux + 3uux + Y(u - azuxx)xxx = az(zuxuxx + uuxxx)r (4)

KOETO € M3BECTHO KaTo CTPOro JMCNepCUBHO ypaBHeHwe Ha [dbnuH — [oTBang —
Xonm. 3a ypaBHeHne (4) ca nocrpoeHu cebenoaobHU pelueHus U e Npoy4eHo
ANHAMUYHOTO NOBEAEHNE Ha pelLueHuaTa Gnusku go cebenogobruTe. Pesyntatute
ca ny6nukysaHu B ctaTum Ne 3 u Ne 4.

dopmynupanute ot Mexmen Koaxa Hay4dHW npuHocW, B NpeAcTaBeHaTa
cnpaBka, OTpassBaT KOPEKTHO NonyyYeHwWTe B AWCEPTALMOHHUS TpyA pesynTtaTu.
CyuTaM, Yye NpUHOCUTE UMAT Hay4YHO-TEOPETUUEH XapaKTep.

3. My6nukauum No AUcepTaLMOHHUA TPYA U OUEHKa Ha NUYHUA NPUHOC
Ha KaHguaaTa

Mo pucepTaumoHHMA Tpya ca npeacTaBeHu 4 nybnukauuvw. Bcuukute
ny6nukaumm ca Ha aHrnuiicku eauk. OTHOCHD BMAa W MACTOTO Ha nybnukysaHe,
nyGnukaumuTe ca: egHa B pecepupaHo U UHIIEKCMpaHo cnucaHue B 6asaTta AaHHU
Scopus, eaHa B roAUWHUK Ha LLlymeHckus yHuBepeuTeT 1 2 B cOOpHULUM Ha HayyHaTa
koHdepeHuma MATTEX.

Bcuukute 4 nybnukaummn Ha Mexmen Komka ca CamoOCTOATENHU U HAMaM
OCHOBaHWS Oa Ce CbMHABAM, Ye NPUHOCHLT My B TAX € nudeH. OCBEH ToBa He CbM
KOHCTaTUpan NnaruaTcTeo B NpeAcTaBeHuTe nyGnukaumu.

MuHuManHUTe HauuoHanHu usuckeaHusa no 3PACPB wu llpaBunHuka 3a
HeroeoTo NpunaraHe 3a npugobueaHe Ha obpasoBaTenHa U Hay4Ha cTeneH ,AoKTop”
no npodecuoHanHo HanpaeneHue 4.5 MaTemaTtunka ca UsnNbrHEHW.

4. OTpaxeHue Ha Hay4HuUTe I1y6J1MKaIJMVI Ha KaHAuAaTa B nuTepartypata

Mo cnpaska oT Google scholar, ctatus Ne 2 e yutupaHa B ABe nybnukauum Ha
YyXAECTPaHHW aBTOPM, €AHATA OT KOUTO € B pethepupaHo U MHAEKCUPaHo cnucaHue
C BUCOK UMMAKT dakTop.

Led



YacT oT pesynTaTuTe B AUcepTauusita ca npeacTaBeHn Ha 2 KOHdepeHuun ¢
MEXOYHAPOAHO Y4acTHe 1 Ha Hay4Hus cemmHap no Matemartuka kbM OMIU Ha LLIY.

5. KpuTuuHmM 6enexku

My6nunkauuuTe No ANCepTaLUMOHHUS TP/ He ca BKIoYeHU B bubnuorpadusta
1 CbOTBETHO HE ca UUTUPaHU B TeKcTa. ToBa 3aTpyAHsABa NpeleHkaTa Ha YuTaTens,
Kakea 4acT OT AucepraumnsaTa e nybriukyBaHa v Kon pesynrtaTi ca HOBW.
Criensat Hakou oT 3abenexkM OT TEXHUUECKN XapaKTep:
- CpeluaT ce pasnuyHu 03Ha4YeHNA 3a €4HO U CbLUO Hello, Hanpumep L*n
L?;
- HesaBucumo, Ye e npeacTaBeH CNUCHK C O3HaYeHUs, TO UMa U Takuza, 3a
KOWTO aBTOPBLT € pasuuTan uutatens ga ru nogpasbupa, Hanpumep () B
LP(Q), LX) wap.;
- B 6ubnuorpadusTta ca BkMYEHN niaTepaTypHU U3TOYHULN, KOUTO He ce
uuTupart, Hanpumep [6,10, 27, 33];
- HacTp. 11, B ycrosue (H1), y € X cnegpanaey €Y, a |lwl|, cneasa na
e |lwlly;
- Hacrtp. 15, pea 3 otpony, A+ Acnegsapae A + Al
- Hactp. 16, pea 1 otgony, Az + A* cnegpa gae Az + Az,
- Hactp. 17, pen 4, (Az,z) + (z, Az) cnegsa pa e (1z,2), + (z,A"2),.
OT6ensizBaM, Ye NOCOYEHUTE HETOYHOCTM WU DBenexkn He omanosaxasaT
NOCTUrHATUTE pe3ynTaTu B ANCEPTaLNOHHUA TPYA.

3aknroveHue:

Mmaitkn npenBua ropevssioKEHOTO [JaBaM MNOJSIOXKUTeNnHa oOueHkKa Ha
npeAcTaBEHUs AUCEPTAUMOHEH TPy U Npeasiaram Ha yBaXkaeMoTO Hay4Ho Xypu Aa
npucban Ha Mexmen M6paxum Kogpka HayuHaTa n obpasoBaTtenHa cTeneH ~a0KkTop”
no npodecuoHanHo HanpasneHve 4.5. MaTtematuka, [OKTOpcka nporpama
,MatemaTtuyeckn aHanmns".

08.04.2024 r. ABTOp Ha CTaHOBULLETO: =

(npoch. Bexkamn XacaHos/




