PEIOEH3UUA

ot npod. amu Moxan Tomopos daBugos
WucTutyT 1o MaTemMaTuka u uHGOpMaTHKa, bbarapcka akageMus Ha HayYKHTE,

Ha JUCEPTAINOHEH TPYIL
3a MPHUCHZK/IaHe HA HAaydHATa CTEleH ,, JOKTOP Ha HAayKuTe'

B 00j1acT Ha BHCIIE oOpaszoBauue 4. I[Ipupodnu nayku, momemamura u uHGOPMAMUKG,
npodecnoHa HO HampaBienue 4.5 Mamemamuxka,
HaydHa CIemuaInocT Ieomempus

AsTop: gon. 1-p Anekcanabp Baagnmupos Ilerkos
Tema: Xapakrepu3alnoHuu U CTabMITHOCTHU PE3YITaTh
B KBaTePHMOHHO KOHTAKTHATA T'€OMETPHs

Cwe 3amoBen No. PJT 38-199/24.04.2026 na Pexkropa na Coduiicknst yHuBepCHTET
"Cs. Koument Oxpugacku” npod. g1-p Teopru BhiaueB cbMm onpejenieH 3a 4aeH Ha
HAyYHOTO YKYPH 3a MPOIeypaTa 1O 3alluTaTa Ha JTUCePTAIMOHHAA TPYJ Ha JIOII.
1-p Anekcanabp lletkoB or Kareapa "lTeomerpust” Ha Paxyarera M0 MaTeMATHKA,
n nadpopmaruka Ha CV. Karo wien na nayanoro »xkypu nosyuux ot jon. llerkos
BCUYKN JOKYMEHTH, U3UCKBAHW OT 3aKOHA 33 Pa3BUTHE HA AKAJEMHUIHUSA CHCTAB
B Peny6auka Boarapus (BPACPBE), Ipasuannka 3a npunaranero va 3PACPB u
[IpaBujHHKa 3a YCIOBHATA U pejla 3a NPUI0OWBAHE HA HAYYHU CTEleHN U 3aeMaHe
HAa aKaJIeMUIHE JJIbKHOCTH B CVY

Kparkn 6uorpadundam JaHHU Ha JUCEPTAHTA

Hom. g-p A. Ilerkos e pogen #a 17 gekemppu 1985 1. B mepuoga 2004—-2008 .
e cTylIeHT B OakajiapbpcKaTa nporpama Ha Pakynarera mo MareMaTuka 1 nH(OPMa-
tuka Ha Coduiickus yuupepcurer ,CB. Knument Oxpugacku’. Toit 3apbpriBa yHH-
BEPCUTETCKOTO cH oOpasoBanue ¢ oramume npe3 2010 r. m mojydaBa MarucIbpcka
creren. Ot 2011 mo 2014 1. e goktopanTt B Kareapara mo reomerpus na Paxkyiarera
no maremaruka n wadopmaruka B Codusi. [Ipe3 2014 r. ycuemnino 3anurasa J10K-
TOpCKATa CU JIUCepTalud Ha TeMa ,,PuMaHoBH u cyOpUMAHOBH MHOTO0OOpa3usd CbhC
crpykrypu. B nepuoia 2014-2020 r. e 6ut acucrent B Kareapara 1o reomMmerpusi Ha
QakyaTera 110 MaTeMaTuka u naHpopmaruka, Coduiicku ynupepcurer. Ot 2020 1. j10-
cera paboTH KaTO JIOIEHT B chinara Kareapa. [Ipe3 2017 r. e 3aemMan MocTIOKTOPCKA
nosunusi B ncruryra no maremaruka, @akyirer o maremMaruka na Y HUBEPCUTETA
Ha Buena, Ha sBa mbTH, Bceku mbT 3a 10 3 Mecena. [Ipe3 2018 u 2019 r. e 6ut roc-
TyBaI u3caeaoBares B lHcTuTyTa M0 MaTeMaTHYeCKN HAYKH HA AMEPHUKHUTE K'bM
Yuuepcurera B Masimu (BCSIKO TOCeIIeHRe e TTPOIbJIKIIO mo 3 Mecerna). [Tpes 2023
I. B IPOIbJIZKEHHE HA D Mecela e OMJI CTHIEHIUAHT 10 mporpamarta ,Dyiabpaiit B
Yuupepcutera B Masgvu

YuyacTtue B HAYYHU NPOEKTH

A. Tlerkos e ygactBaJs B 21 Hayanu mpoekTa. [leT or Tax ca Owan puHAHCHPAHT
or Boiarapckus wammonanen wayden douma, 15 — or Codwiickusi yHUBEpCUTET, a
eqnH— 0T MuHUCTepCcTBOTO HA 0OPA30BAHUETO W HAayKaTa Ha bBbarapus.



O6pa3zoBaTesHa aeifHOCT

Bbe @akynarera mo maremarnka n mHpopMmaTuka Anekcanabp [lerkos e mpo-
BeXK/IaJl YIIPayKHeHnd 10 nudepeHnmaaIna reoMeTpusd 1 o reoMerpust. Toii e BomwI
HO/IOOHKM 3aHATUA 110 JIMHelHa ajreOpa U aHajuTu4dHa reomerpus BbB Paky/rera
no ¢usnka u BbB Paxynarera no xumust u dapmarus Ha CoduiicKus yHUBEPCUTET.
Nmast e jleKnuu u yrnpazkKHeHus 10 aHATUTUYHA FeOMETPUSA 33 CTYJICHTHU 110 MaTeMa-
THYeCKa CTATUCTUKA, KAKTO U 33 CTYJAEHTH 0 MaTeMaTHKa U HHPOPMATUKA, 33 T0THO
obydenne. Toii e mpemnosaBan MaTeMaTHKa, JeKIIUH U YIIPaKHEHWsS, U HA CTYIEHTH
10 TEOJIOTHS.

OO01ma xapakKTepuCcTUKa Ha ANCEPTAIIMOHHUS TPYX.

Hucepramusra Ha j-p IleTkoB ce cbeTou or 167 cTpaHMIM, KaTO CHUCHKBT C
JUTepaTypPHU U3TOYHUIM BKJOUBa 142 3armaBusd. MarepuaabT B Hed e H3JIOXKEH
Bb3 OCHOBa Ha 2 cbBMecTHH paboru. Exnara e cbe C. VBanos m . Bacumies, a
npyrara — cbe C. IIBaHoB.

B mbpBara yact Ha riasa 1 (33 crpaHuiy) ca IpeicTaBeHd MOTHBAUSATA U OTU-
CaHMeTO Ha OCHOBHHTE HpOOJIeMH, pa3ryIeJaHl B IUCEPTAIUITA, KAKTO U ChIbpiKa-
HUEeTO Ha HeftHuTe Ty1aBu. Ta3u ryraBa mpejcTaBs peauna n3BecTHr (DAKTH, CBbP3aHH
¢ pe3yjaTaruTe B nucepramuaTa. 1oBa e mobpe HAMCAH U SICEH MPErJie/l HA CJIeHU-
Te TEeMHU: KPAaTKO OOINO ONMCaHWe HA NMPHUHIMNUTE Ha cyO-Pumanosarta reomerpus,
muOroobpasusta Ha Komu-Puman (CR), cebp3anocrta Ha Tanaka-Yebersp u ole-
paropbT Ha [laneiin Bbpxy CR-MHOr0o00pasusi, reopemute Ha JIuxneposua u Obara,
KakTo u nouru-jemara na [llyp 3a Pumanosure MmHOroo0pasus u 3a MHOIOOOpa3usTa
na Komu-Pumas.

[iiaBa 2 (27 crpanunu) pasriiex/a OCHOBHUTE (haKTH OTHOCHO MeOMEeTpUsITa Ha
KBaTePHUOHHO KOHTaKTHHTE (HakpaTko ,QC“) MHOrooOpasus, HeOOXOUMH 3a pas3-
OupaHe Ha MOJyYEHUTE PE3Y/ITATH U TEXHUTE JI0Ka3arecTBa. Jla HAlIOMHUM, Ye KBa-
TEePHHOHHO KOHTAKTHA CTPYKTYpa BbPXY (4n + 3)-MepHO riiaako MHOrooOpasue M—
nousitre, Bbeegeno or O. Bukap (O. Biquard), ce ¢beron or noapascioenune H Ha
TM ot panr 4n, MOJIOKUTETHO AehbUHUTHA MeTPHUKa ¢ Bbpxy H m mompascioeHune
() na End(H) or panr 3, takuBa 4e B okojHOCT U Ha BCcsika Touka Ha M, Cb-
mecteyBar 1-popma 1 = (11, 72,73) ¢be croitnoctn B R® u Tpoiika ¥ = (I, I, I3)
cedennd Ha () cbe caeannre cpoiictsa: (1) H|U e aaporo na n; (2) Exgomopdus-
mure ([1, I, I3) na H ca Tpu mOYTH KOMILUIEKCHU CTPYKTYPH, JIOKATHO TOPAZKIAIINT
() ¥ yIOBIETBOPSIBAIIKM KOMYTAIIMOHHUTE T'HKJIECTBA HA MMATHHEPHUTE KBATEPHU-
onu: I¥ = I3 = I2 = —Idy, LI, = —L1L, = I3; (3) dns(X,Y) = 29(I,X,Y)
3a X,Y € H|U. Bcekn aBe Tpoilku oT cedennst Ha (), yIOBIETBOPSIBAIIN YCIOBHETO
(2), ca pemepu Ha (), KOUTO OMPeIEIAT €/THA U C'bIA OPUEHTAIIUSI, CJIeJOBATETHO Pas3-
cJa0eHneTo () IpHUTerkaBa KAHOHWYHA OpHeHTanus. ToBa pa3ciioeHme ce CHabIsiBa C
OrpaHWYeHNeTo Ha cTaHapTHaTa MeTpuka Ha End(H), nedunupana upes merpukara
g na H. Corinacuo pesyarar na bukap, ako dim M > 7, 10 ¢’biiecTByBaT €1MHCTBE-
HO pascjioenune V', noubasanio H no TM, u equncrBena cebp3anocT V Bbpxy M,
YAOBJETBOPABAIIN HAKON CIICIHUAJIHN YCJIOBHA, KOUTO TYK 3a IMO-KPaTKO HU3JIOZKEHUE
Ie IIPOIYCHEM, IIpeNnpalnaiiku HHTepecyBalluTe ce K'bM BTOpHU maparpad Ha IjiaBa
2 Ha JMCcepTANUsATA WK OPUTHHAIHATA cTaTus Ha Bukap (Bquiard). Eano or cBoiic-
TBaTa Ha CBbP3aHOCTTa V €, 4e T4 3ala3Ba pascioennero (). Ako dim M = 7, To He
BUHAI'U € Bb3MOXKHO JIa Ce HaMepsaT joirbjauenne V Ha H u cbp3anoct V, TakuBa



9e CBbP3aHOCTTA 3ama3Ba (), Taka e JOMbIHUTEHO TPA0BA Ja Ce TPEIIOI0KA, Te
V uMma ToBa cBOiCcTBO. Vl Taka, pa3MepHOCT 7 e cHenHaJieH caydail B TeopudaTa Ha
KBATEePHUOHHO KOHTAKTHUTe MHOTooOpasus. Pazcioenusita H u V decto ce Hapu-
uyar "xopusoHTagHO” U "Beprukajano”. la upemnonoxum,ue popmara n = (11,72,13)
H 0YTH KoMIuiekcHuTe crpykrypu ¥ = (Iq, I, I3) yaosiaersopsiBar yeaosusra (1),
(2), (3) u nexa (61,60, €5) ¢ penepwr ma V, ayaen ma (m1]V, o]V, 7]V). Bexcrop-
Hute mojera &, &, 3 ce Hapuyar nosera ma Puitb (Reeb) u umar coiictBoro, 4e
te, Ay | H = —1yq,dns|H, s,t = 1,2,3 (ToBa cBOICTBO JIMIICBA B pa3MepHOCT 7 63 J10-
ITLJIHUTETHOTO Tipeanonoxkenne 3a V). CborercrBuero & — I, s = 1,2, 3, 3a1aBa
n3omopduzbm V' — () Ha pascmoenHus, KOWTO He 3aBucu or u3bopa Ha n u . C
MOMOIITa HA TO3W U30MOPGU3IBM METPUKATA, M OPHEHTAINNITA HA () ce MpeHacdaT 10
MeTpHKa 1 opueHTanusg Bbpxy V. [lo To3u HaUnH BbpXY Hag10TO pascaoenue 1M ce
nedpuanpa PuMmanoBa merpuka. KakTo B gucepraiusiTa, Ta3n METPHKA O3HAYABAME
c h.

Baxkna posist B reomerpusTta vHa QC-mHOr000pasusaTa urpae TeH30pbHT HA TOP3U-
ara Ty = T(&,.) : H — H, §£ € V, na cepp3anocrra Ha Bukap. Cumerpuannte u
AHTHCUMETPUIHHUTE YACTH HA TO3M TeH30D mopazxkaar cuverpuaan (0, 2)-renzopn 6e3
crena TO( X, Y)uU(X,Y), X,Y € H, sbenenu or Upanos-Mundes-Bacuies. Te ca
YCTAHOBIJIN IOJIE3HH (POPMYJIM, JABAIIKA BPBH3KH MEZKJIY XOPH30HTAJIHISA TEH30D Ha
Puun n Tenzopure T° n U. Jla orGestesknm, de ako pasMePHOCTTa Ha MHOI0OGpas3me-
to e 7, roraBa U = 0. Top3usra n KpuBnHaTa Ha CBbHP3aHOCTTA HA DuKap ydacTBar B
TBXK/IECTBA OT THIIA HA PUYn 33 KOBAPUAHTHUTE MPON3BOIHN JI0 TPETHU PeJl Ha TJIa/I-
kKa dynknug Bbpxy QC-mHOro06pasue, KakTo U B JepuHUNNATA Ha P-QyHKIugTa
Ha Tiagka (pyHKnusda. [J1aBa 2 3aBbpiuBa ¢ 00CH)KIaHe Ha KBATePHHOHHATA TPyIIa
na Xaiizen6epr u Cacakuesure muoroobpasus (naupumep cdepara S 3) karo QC-
MHOroobpasus. ToBa ca KOHKpeTHH TpuMepu. KakTo aBTOPBT 0TOEIA3BA B pa3es
2.2.1, ciopejt pe3ystat Ha bukap, jpedopManunuTe Ha KBATEPHUOHHOTO XUTIEPOOINY-
HO IPOCTPAHCTBO JlaBaT HedBHU HpuMepu 3a QC-mHoroobpasus.

[aBa 3 (56 crpaHuIy) ChAbPKA JBA OT OCHOBHUTE PE3YJITATH B JUCEPTAIUATA
teopemu oT Tuna Ha Obara n Jluysui. [lpean na pasriemsame Te3u pesysnrarn, HEKa
NIPUTIOMHUM, 4e eHO IIaaKo n3obpaxkenne F : M — M mexay QC-muroroobpasust
(M,n) u (M, 7) ce mapmua QC-kondopMHO m306pazkenne, ako [*7 = uW¥.n 3a
riaajka nosnoxkurenna gynkmust g u SO(3)-marpuna V ¢ rragkun erementa. Ako F
e nudpeomopduszbm u 1 = const, F' ce napuua QC-xomorerus.

Usanos, [erxos u Bacumes (2011) gokazaxa caeamHus pe3yaTar OT THIA Ha
JInxuepopud. Heka M e kommakTHO QC-MHOrOOOpasme ¢ pazMmepHoct 4n + 3 > 7.
Jla mpeanoioKuM, de ChInecTByBa KoHnctanrta kg > 0, Takasa e

6(2n* + 5n — 1)
(n—1)(2n+1)
3a BCeKH Xopu3oHTajeH BekTop X . Torasa Bcako cobcTBeHO Yncsio A Ha cy0O-Jlamracuana
YIOBJIETBOPSIBA HEPABEHCTBOTO

Ricci(X, X) + ———=T°(X, X) + U(X,X) > kog(X,X) (1)

n
A > ko. 2
“n42" (2)

Cyb6-Jlamiacuanbr € eMITUYeH ONepaTop W IPUTEXKABa JIMCKPETEH CIIEKTbD Bbp-
Xy KOMIAKTHO MHOrooOpasme. B muceprammsita cu A. IlerkoB gokassa, de mpm




TOPHUTE TPEJITOIOKEHUs TIbpBaTa IMOJOKHUTE/HA COOCTBEHA CTOHHOCT A Ha €yO-
Jlamracuana yJI0BI€TBOPsiBA PABEHCTBOTO B (2) ToraBa m caMo Torasa, Korato M
e QC-xoMoTeTn4HO Ha equHUYIHATa cepa SHH3, cnabaena ¢ QC-cTpyKTypa, ompe-
nesiena ot Heitnara 3-CacakueBa crpykrypa. To3u pesyarar e TeopemMa OT THIA HA
Obara B kaca na QC-muOrOOOpasugaTa.

B cnomenarara mo-rope cratug Ha VBaHoB, IleTkoB u BacmieB ce mokaspa, 4e
nojo0Ho Ha PumanoBus cioryuaii, Beska coocrBena dyaknug f Ha cyb-Jlamnacuana,
CBOTBETCTBAILA Ha OOCTBeHATa CrofiHOCT A = 25 k), yA0BIETBODSBA JUHEHHA CHC-
rema ot YJIV, a umenno

kofg(X, Y) - Z df(fs)WS(Xu Y) (3)

s+1

(Vdf)(X,)Y) = it )

3a X,Y € H, xviero ws(X,Y) = g(I,X,Y). ToraBa reopemara or Tuna na Obara
CJeJIBA, OT CJCIHNAS pe3y/Tar, J0Ka3aH B aucepranugara. Heka M e QC-mHOroobpasmne
C pa3MepHOCT > 7, KOeTO e IIbJIHO OTHOCHO PumanoBara merpuka h. Jla mpearmosio-
JKHM, Ye CbIIEeCTBYBA HEKOHCTAHTHA IJIaJAKa (DYHKIHA [, YIOBJIETBOPLABAIIA CHC-
temata (3) (¢ ko = 1). Torapa QC-muoroo6pasuero M e QC-XOMOTETHIHO Ha 3-
Cacaxuesara equnnana cdepa SH3. JokaszaTescTBOTO € JABJIrO U CJ0XKHO. ETo
3aI0 1ITe HAPaBUM caMoO O0II mpersies, Ha TOBa jJoKa3arejncTBo. Heka f e Hexonc-
TAHTHA DaajKa DYHKIWs, YIOBIETBOPSBAIIA ypaBHeHHeTO (3). ABTOPBT mosydana
dbopmyan 3a npomssogauTe V2 f n V3 f B repmunnTe na tensopute 1° u U n TexanTe
KOBapHaHTHH npou3poaHu. Toif moka3Ba, de [ yIOBIETBOPSBA EJIHINTHIHO YpaBHE-
HHe OT BTOpH pej ¢ Bomerr wieH Jlamnacuansbt A f ma RumanoBoTo MHOrooOpasue
(M, h). Or ToBa U OT Teopemara 3a e MHCTBEHOCT Ha ApoHc3aiin (Aronszajn) cie-
Ba, 4e |V f| # 0 BbpXy HABCAKb/IE I'bCTO MHOKECTBO (Thil Kato f # const). ABTopbT
nokazsa dopmyan, cebpspamu 1°, U u Vf, kKakTo 1 GopMy/In 3a KOBapUAHTHHATE
npoussoau Ha 1Y u U. Bendko ToBa ce n3M0/13Ba 3a JoKa3BaHe Ha PaBEHCTBOTO OT
Tuna Ha Puan

3

YV LV V) = VALV, V6] =0

i=1

Jlpyro m3umciienre mokasBa, Ue JIIBATa CTpaHa Ha IOCIETHOTO PABEHCTBO € PaBHA,
Ha, n%r?fU(Vf, Vf). Toa osnauasa, ye U = 0, vbit karo |Vf| # 0 Bbpxy HaBcs-
K'bJle T'CTO TTOAMHOKeCTBO. Bpbakata Mexay 19, U n V f, ycTaHOBEHA TI0-PAHO OT
aBTopa, jgapa 1 = 0. CiaeaBamara cTbIKa € J1a ce JoKazke, ge koraro 1 = U = 0, Xe-
cuansT V" f ornocno PuManoBara MeTpuka h Bpxy M yIOBIeTBOPABA PABEHCTBOTO
(VR f)? = — fh. Cera, cinopes Kiacuueckata Teopema Ha Obarta, M e M30MeTPHIHO
na ejquanunara cepa S u ocrasa ja ce nokaxke, ue resn ase QC-mMHOrOO6pazNs
ca QC-xomorernynu. 3a /1a HANPABU TOBA, aBTOPHT JM0Ka3Ba ciaegauar QC-aHagor
Ha Teopemara Ha JImyBua 3a KoH(oOpMHU M300paxkenus. Heka X e cBbp3aHO OT-
BOpeHo moaMHoKecTBO Ha S¥T3. Ao F e QC-komdopmua TpancdopMarysd Ha X
BBLPXY OTBOPEHO MOAMHOXKecTBO Ha St To F e orpanmdeHneTo Ha eJeMEHT OT
PSp(n+1,1), rpynara Ha u30MeTpUUTE HA KBATEPHUOHHOTO XUIEPOOJIMIHO IIPOCT-
PAHCTBO. 3a Ja JOKazKe TOBA, aBTOPHT n3noi3sa QC-koH(pOpMHATA eKBUBAJEHTHOCT



na mpoburara cdepa ST3 n kparepunonnara rpymna Ha XaitzeHOepr upes TpamHc-
dbopmarusTa va Keitim (Cayley) u npuiara pesynrar na Vpanos, Munues u Bacu-
aeB (2014). Chimo Taka, apryMeHT OT THIA HA MOHOJAPOMHUSTA IOKA3Ba, Y€ TPOCTO
cebp3ano QC-mHOrOOOpasue ¢ pasMepHOCT 4n + 3, KOETO € JIOKAJIHO KOH(POPMHO
Ha TpyIaTa Ha XaiizenOepr, Moxke ga Obiae motameno B S4"3 upes QC-kondopmuo
noransiae. Cropes pesyarar Ha Banos u Bacuies (2010) exno QC-muOr006pasne
e JOKaJIHO KOH(OPMHO Ha IpynaTa Ha Xaii3eHOepr mim, eKBHBaJeHTHO, Ha S,
TOraBa M caMO TOTaBa, Koraro BbeJeHUdT oT TaX QC-koHdOpMeH TeH30p Ha KpH-
BuHaTa W9 e paBen Ha myaa. Cera, Karo uMa mpeasum, de M e M30MeTPUIHO Ha
Sintl 4 TO = U = 0, apropbT m3uncasasa, ue W = 0. OT cnoMeHaTHTe II0-TOpe
pesyaTatu ciaensa, 9e M e QC-xomorernano ma S,

Nsanos, IlerkoB n Bacuier jgoka3axa Bepcusi Ha Teopemara Ha JInxHepoBud 3a,
QC-mHOrO000pasus ¢ pasmeproct 7. Moxamesn n Bacuires jgokasaxa Teopema OT TH-
na #Ha Obara 3a 7-mepuo QC-muoroobpasue. M B jaBeTe TeopeMH ce IpeJiioJiara,
ye P-dyHKIugTa Ha Bedka cobcTBeHa (DYHKIMS Ha cyO-Jlamracmana, cboTBeTCTBA~
@ Ha I'bpBaTa COOCTBEHA CTONHOCT PA3JIMYHA OT HyJa, € Heorpunaressa. lIBanos,
[TerkoB u Bacuies moka3axa, e TOBa yCJIOBHE € U3IMbJHEHO HA BCAKO KOMIAKTHO
QC-mHOT00OpA3Me ¢ PazMEPHOCT MO-ToJsIMa, OT 7. B moc/egHara cexius Ha TIaBa
3 aBTOPBT JaBa HOBO JOKA3aTeJICTBO HA TEOPEMaTa OT TUIA Ha JIMXHEepOBHY, KOSITO
BaykKM KaKTO 3a 7-MepHH, Taka u 33 QC-MHOroodpasus ca mo-BHCOKA Pa3MEPHOCT.

Inasa 4 (27 crpanuiy) pasriexkjia Taka HapedeHarta modtu Jiema Ha [lyp. [a
HAIIOMHUM, Y€ cropeji Kjacudeckara jema ua [Ilyp, ako renzopbr na Puun na Pu-
MaHOBO MHOroobpasue (M, g) e IPONOPIMOHAJIEH HA METPUKATA, T.e. MHOI00Opa3u-
eTo e AlfHIIaitHOBO, ToraBa KOeMUIMEHTHT Ha MPOMOPIHOHATIHOCT € KOHCTaHTa. [a
O0TOEJIEZKMM CBIIO TaKa, Ye TO3H KOePHUIMEHT e %, KbJeTo S € CcKajapHaTa Kpu-
BuHa U n = dim M > 3. Ako M e KoMImakTHO MHOrooGpasme, aa 00G03HATHM ChC

S cpennara croiinocr na S Bupxy M. [e Jlemuc (De Lellis) u Tonnur (Topping)

J0Ka3aXa, e ako TeH30pbT Ha Puun e meorpunarenes, torasa [, (S — S)*vol <

4&@—1_)12) Jos || Ricci— 2 g|[>vol u paencrsoTo e Baamaso ToraBa n caMo Torasa, KoraTo
Riccr — %g = 0, T.e. MEHOroOOpa3uero e AjtHimaitnoBo. B To3u ciay4aii HepaBeHCTBOTO
Bomu 10 S = S (= const), KoeTo e TEbpAeHEETO Ha JeMaTa Ha Llyp. [lopaan Toba
Ta3W TeopeMa e W3BecTHa Karo modtu jemara Ha [llyp. ABTopbT Ha auceprarusita
JIOKa3Ba BapuaHTH Ha mouTu Jemata Ha Illyp 3a QC-MHOrooOpa3us ¢ pa3MepHOCT
> 7 1Ipm ABa BHAA YCJOBHS 33 MOJOKHTEIHOCT, KouTo BKmousar S, g, T°, U u
zamecTBaT ycsaoBuero Ricci > 0 B PumanoBus caydait. 3a BCAKO OT T€3U yCJIOBHUsI
IlerkoB mosy4asa ropuu rpasanu 3a [, (S — S)%vol, kbaero S e Taka HapedeHa-
Ta HopMasm3npana QC-ckajapHa KPUBUHA, a S e HeiiHaTa cpejHa CTOHHOCT BhPXY
M. Tlo onpeneenne Hopmaau3upanara QC-kpuBruHa € m - Trace (xopu3oHTa-
neHusT Ter3op Ha Puam). Tesw rpannnu BrIouBaT (KOMIOHEHTA HA) TEH30pa Ha
Puum, tensopute T° u U, KakTo n penrennero ¢ Ha AudepeHnnaiioTo ypaBHeHne
Ap = S — S. Pasriiesian e u ciiydasT, IpH KOWTO TpaHHIUTe ce nocrurar. Todna-
Ta HOPMYJIUPOBKA HA PE3YJITATUTE B IVIABATA, KAKTO W TEXHUTE JOKA3ATEJCTBA, Ca

TBbPAEe TeXHUUIECKHU, 3a Ja ObAAT MPeACTaBeHNd TYK B IMOAPOOHOCTH.

[Mocaeauara gact or Jucepranusra (6 CTpaHUIM) ChIbPKA, 3a YI0OCTBO HA Yu-
Taress, 106pe n3BecTHU (pakTU OTHOCHO KJacuduKanusita Ha beprke Ha Pumano-



BHUTE TPYIM Ha XOJOHOMHUs, KakTO U (aktu 3a Keneposure, xunep-Kemeposure u
KBaTepHUOHHO-KeepoBuTe MHOrooOpasus.

Haxpast 6ux uckan ga ordeserka, de 6u 6MJI0 HHTEPECHO 1A Ce IOCTPOST MPUMePH
3a QC-MuOr006pasus, yaosieTsopssaiiu ycaopuero (1) or QC-reopemara va Obara
(KaKTO ¥ yCJIOBHATA 3a MOJOKUTESHOCT 3a nmovTu jemara ua [1lyp).

Ily6umkamuu o gucepranuara. Anpobanusa Ha pe3yJaTaTUTe.

Kakro 6e ciomenaro mo-rope, aucepranusita Ha Ajexcamabp IleTkoB ce ocHo-
BaBa Ha J[Be CbBMecTHHU cTaTuu. I aBere ca nyOJMKyBaHU B TPECTHKHU MAaTEMaTH-
YeCKHU CIUCAHUSA ¢ BUCOK MMIAKT (pakrop. Pesynrarure or ase Apyru (CbBMECTHH)
CTATUW HA aBTOPAa ca M3MOJI3BaHU Oe3 moka3aTesicTBa. Pa3bupa ce, M3moa3Banu ca u
pPe3yJITATH Ha IPYTU aBTOPH.

CraTtunTe, BKIIOUEHN B JUCEPTANUATA, He ca OWIN U3MOJA3BAHU 33 MPHCHKIAHE
Ha oOpa3oBaTeIHATA U HAYyTIHA CTEleH ,, TOKTOP" U 3a TPUChKIaHe Ha aKaIeMITHATA,
JTBb2KHOCT , 1o1eHT . Te ca muTupanu 5 nbTH OT JAPYyTrd aBTOPH.

Pezysitarure, npejicraBenu B JiucepranusaTa, ca J0KjAaBanu Ha 12 kondepennuu
B CAIIl, ®panrus, Ucnanus, lepmanns, bearusa, Yexus, Pycusa u I'sprius, kKakTo u
Ha 6 kondepennuu B bbarapus. Te ca npejicraBenu U KaTo MOCTepy Ha KOH(MEPEHITUH
BbB Opannus, Mcnanusa, I'epmanug u 1losma.

JImyHOo yvyacTme Ha aBTOpA.

[TosnaBam Autekcamabp [leTkoB u Heropara MareMaTudecka JIEHHOCT OT MOYTH
13 rogunu. Bax 4wien Ha Hay4YHUTE KOMUCHM LIPU 3AIMATATA HA JIOKTOPCKATA MY JIV-
ceprainmsi, KaKTO U KOraTo KaHIMaTCTBAIe 33 aKaJeMUIHATA, JIIbKHOCT ,, TOTIEHT.
HHM&M HUKaKBO CbMHCEHHE, Y€ TIPDUHOCHT MYy B CbBBMECTHHUTE CTaTHHU € DAaBEH Ha
IPUHOCA HA JIDYTUTE ChaBTOPH.

Bux nckan na orbeserka ore, de He CbM OTKPIJ HIKAKBU CIyYal Ha IIJIATHATCTBO
B JTUCEPTAIUITA.

Asrtopedepar.
ABTopedeparbT € H3roTBeH ChIVIACHO U3NCKBAHUSATA U IIPABUIHO OTPA3sIBa CbIbD-
KaHMEeTO Ha Jucepragudra.

SAKJIFTOYEHUE

JlokymMeHnTHTEe W MaTepuasuTe, MpejcTaBeHn OT Jom. 1-p Ajexcamabp Biaan-
MupoB lleTKoB, oTroBapAT Ha BCUYKH W3UCKBaHUA Ha 3aKOHA 3a Pa3BHTHE HA aKa-
Jemudanus cberas B Peny6auka Buarapus (BPACPB), [TpapuiHuka 3a npusarase
Ha 3PACPB u [lpaBuinuka 3a peja u ycjaoBusTa 3a MO/IydaBaHe HA aKaIeMHUYHA
CTEIleH U 3aeMaHe Ha akageMudHa Jrb:xkHOCT Ha CY "Ci. K. Oxpugcku”.

Pesynrarure B pucepranusara Ha Asiekcanabp [leTkoB ca BakeH mpuHOC B pa3-
BUTHETO HA €HA TPY/HA 00JIACT HA ChBPEMEeHHATA Jn(epPEeHIInATHA TeOMETPHUS.

[Topaau ropen3/ioxKeHOTO, JaBaM CBOSTA MOJOKHUTETHA OIEHKA 33 IPOBEIeHO-
TO W3CJeJBaHE B PEIeH3UPAHATA JUCEPTAIUS U MPejIaraM HA HAy9IHOTO YKYypPH J1a
[JIACYBa 3a MPHCHXKIaHe Ha 101, I-p Anekcanabp Baamumupos IleTkop HaydHaTa
crened "mokTop Ha HaykuTe" B obmacTt Ha BuciIe oOpasoBanme 4. [Ipupomgau Ha-
yKHU, MaTeMaTuKa u nHdopMaruka, inpodecuonasino naupasienue 4.5 Maremaruka,
Hay4Ha CIeluaJHocT [ eomerpus .



15.06.2026 . Pernensent:

(mpod. muu Moxan JlaBuaos)



