CIIPABKA 3A ITIOCTU2XKEHUATA

na Hanexna Kocrajgunosa Pubapcka

Taszu crpaBKa ce OTHACA 33 MyOJIUKAINATE, IPeICTABEHH Ha KOHKYPCa, 38, WiIeH-
KOpecrmonaenT Ha Bbarapckara akagemusa Ha Haykure, obssen wa 7.05.2024 r.

VeioBHO Te3u mybsiuKarmm MOTaT 1a ObJAT Pasie/ eHn HA YeTUPU I'PYIU: Te-
oMeTpus Ha DaHAXOBUTE MPOCTPAHCTBA, TEOPUHA HA KPUTUUHUTE TOUKH, Jude-
PEHIMA/HY BKJIIOYBAHU U HEOOXOMMMHU yCa0BuUd 3a onrumasiHocT. Homeparusara
CHOTBETCTBA HA CHUCDHKA C BCUYKU IyOJIMKAIINY HA KAH/IHA/1ATA.

1 Teomerpus Ha GanaxoBuTe mpocTpaHcTBa (21, 25, 27,
33, 35-41)

Te3u mzcneaBanus ca IOCBETEHHM HA €J/IHA YacT OT eOMeTpusaTa Ha OAHAXOBUTE
MPOCTPAHCTBA, KOSTO JEKU HA TDPAHUIATA MEXTY (DYHKIIMOHATHUS aHAIN3, 00-
n1aTa TOIIOJIOTUA M OIITUMH3AIIUATA. E,HH& OT OCHOBHUTEC MJEW B Hed € uiaecdTa
za “pparmertupyemoct’. J.E.Jayne u C.A.Rogers BLBeRIAT MOHSITHETO “METPH-
Ka, pparMeHTupaIna JageH0 TOTIOJOTHIHO TTpocTpancTBo” nmpe3 1985 roamma. a
orbesekuM, ue (pparMeHTUPYEMOCTTa U HIKOU OJIM3KU JI0 Hesl TOHSTHS C€ T0-
dBABAT €CTECTBEHO B HAKOJIKO pa3auduu curyaruu upean 1985 romwwma. Emwwa
OT Haii-U3BECTHUTE MPUMEDPU B TOBA HAIPABJEHUE € T€OMETPUYHATA XapaKTepU-
zarusa Ha cBoiictBoTo Ha Pamon-Hukommm. Pubapcka pasriexkia TOBa MOHATHE
OT TJIeJIHA TOYKA HA ChINECTByBaHe Ha dparMeHTHparia merpuka. Torosoruny-
HH IIPOCTPAHCTBA, 33 KOUTO CHINECTBYBA (DPArMEHTHPAIa METPUKA, CE HAPUIAT
“dparmentupyemu”’. B crarugara 37 e nojiyueHa BBbTPEIIHA XapaKTepu3alus Ha
TaKWBa MPOCTPAHCTBA, KAKTO U peaulia TexXHu cBoiicTsa. Jlokazano e, ue ako K e
dbparmenTupyem komnakt, To npocrpancrsoro (C(K)*, w*) cbio e dparmenTn-
pyemo. llybumkarnusTa mo HoMep 35 B CIUCHKA, ChbPIKA JIBE TEOPEMU, OTHACSIITN
ce 110 pparMeHTHpyeMuTe TPOCTPAHCTBA. B eHATA OT TIX € JIOKA3AHO, Ue aKO e/l
HO 6aHAXOBO MIPOCTPAHCTBO MPUTEXKABA CTPOI0 M3IIbKHAJA eKBUBAJICHTHA HOPMA,
MOJIYHENPEK'bCHATA OTJI0JY CIPSMO HsKakBa xaycaopdosa ciaba TOmoaorus T,
TO MPOCTPAHCTBOTO, HAJIAPEHO C TOIOJOTUATA, T, € pparMerTupyemo. Karo cieg-
CTBUE OTTYK C€ TOJyYaBa APyro JOKa3aTeJCTBO Ha (PAKTa, 9e aKO CIPErHaTOTO Ha



Jlagero 6aHaxoBO ITPOCTPAHCTBO UMA CTPOro M3IMIbKHAJIA JAYAJIHA HOPMa, TO TTPOCT-
paHCTBOTO € cjaabo acnayHaoBo. /pyrata Teopema B Ta3u mybJUKAIUS TBbPIH,
e aKo eJHa MOJIYHEITPEK'bCHATA OT/I0JIy MEeTPUKA o-pparMeHTnpa Ja eHo TOosI0-
PHYHO MPOCTPAHCTBO, TO MPOCTPAHCTBOTO € (bparMenTupyemo. llvpBara or Te3un
TeopeMu e ycuiieHa B mybsiMKanmuaTa 1o, HoMep 33 B CIHCbHKA, KaTO € M3I0JI3BaH
eJuH n3BecTeH pesysarar Ha Preiss. [lo-Touno, gokazano e, 4e ako eqHo HaHAXOBO
TMTPOCTPAHCTBO IPUTEKABA KBUBAIEHTHA nudepertupyema mo Gateaux Hopma, TO
HErOBOTO CIIPETHATO, CHAOIEHO ChC c1abaTa ChbC 3BE3/1a TOMIOJIOTHSI, € (PparMeHTH-
pyemo. B nybamkanumsra ¢ Homep 27 e gokazaHo, ue o-dpparMeHTupyemocrra (T.e.
HOpMAaTa B /1a/IeH0 DAHAXOBO IIPOCTPAHCTBO 0-(QparMeHTupa IIPOCTPAHCTBOTO, Ha-
JTapeHo Che cabaTa TOMOJIOrHsI) € CBOWCTBO HA TPUTE MpocTpaHcTra (three-space

property).

Kanaunarsr npuitara merogure, padpaboTeHu 3a u3cjieiBaHe Ha dparMeH-
TUPyEMUTE NPOCTPAHCTBA, 3a M3CJAeABaHe HA OJM3KM MO ayX MOHATHA. B mybsu-
kanusaTa 36 npocrpancreara Ha Gruenhage, BoBejienu npe3 1985r., ca xapakre-
pU3MPaHU 110 MOJ00EH HAYMH M € JOKA3aHO, 4 opjuHaaausT uarepsasn [0,wq] e
¢dparmenTUpyeM, HO He IPUHA/IEXKHN HA To3u KJiac. Ilybuukanusara moj Homep 25
B CITUCBKA € TTOCBETEHA HA CBOUCTBOTO “U3OPOUMO MOKPUTHE C MHOKECTBA € MAJIBK
nokasen auamersp” (“countable cover by sets of small local diameter”). B nnprara
YaCT Ha CTATUSTA € W3CJIeIBAaHa, BPb3KaTa MEXK/Iy TOIMOJOTHIHUTE TPOCTPAHCTBA,
MpUTEXABAINA TOBA CBOMCTBO, n mpocrpancTeara Ha Gruenhage. Bropara wact
OT Ta3W CTATUs € IOCBETEHA HA €JIHO CBOMCTBO Ha CTAOUJIHOCT HA TOBa CBOMCTBO,
TO-TOYHO HA J0KA3aTEeCTBOTO Ha caenuara Teopema: Heka X u Y ca xaycmopdo-
Bu koMmnakT u Cp(X) uma p-kanernosa nopma, a Cp(Y') numa u36pouMo HOKpUTHE
C MHOXKECTBA ¢ MaJIbK JIoKajeH auamersp B Hopmara. Torasa Cp(X X Y) cbimo
uMa n3bpOUMO IMOKPUTHE C MHOXKECTBA C MaJIbK JIOKAJIEH IMaMeTbp B HOpMaTa. B
nybaukamugaTa ¢ HoMep 21 B CliMChbKa WAEUTE OT J0KA3ATEACTBOTO HA TEOPEMATA
OT BTOpaTa 4acT Ha HpeIulHaTa mybjMKanud ca U3I0JI3BaHU, 33 Ja Ce [OJIyUn
€JIHO CBOMCTBO Ha CTAOUIHOCT HA MTPOCTPAHCTBATA, MPUTEXKABAIIN €KBUBAJICHTHA
JIOKAJTHO PABHOMEPHO M3MTHKHATIA HOPMa, KATO BPh3KaTa ce 6a3upa Ha N3BECTHATA
xapaxkTepuzamus #a Molté, Orihuela u TpostHckr Ha TpocTpaHCcTBATA, TPUTEXKA-
Bamy Takaa nopma. Jlokazamo e, ue ako K e xaycaopdos kommakT, F e banaxoso
npocrpancrBo u C'(K), E npurekaBar eKBUBAJIEHTHA JIOKAJIHO U3II'bKHAJIA HOD-
ma, To C(K, E) (npocTpancBoTo oT HEmpekbCcHATUTE (DYHKINHU, AedpUHUPAHE B
K w npuemaru croitnoctn B E) ¢bIio mpurekaBa €KBUBAJEHTHA JIOKATHO W3-
bKHAJIA, HOpMa. [lpu ToBa MOIYHENPEKBCHATOCTTA, OTAOJY HA €KBUBAJEHTHATA
JIOKAJTHO U3I'bKHAJA HOPMa CIPAMO TOJXO/SINa cjaba TOIOJOTHs MOXKE J1a Ob-
A€ KOHTPOJIMPAaHO B 3aBUCUMOCT OT CBOTBECTHHUTE CBOIICTBA Ha €KBUBaJICHTHUTE
nokasHo m3mbkHaau Hopmu B C(K) n E.



B paborure 39-41 wacT or pesyaTaruTe, ONMUCAHU JIOCETA, CA M3MOA3BAHU TPU
OKA3aTe/ICTBa, Y€ B TOCTa 00INA CHTYAIus “MOYTH BCHYKKA OOEKTH OT THUII AHTA-
TOHUCTUYHU UT'PU WJIN 3aJa91 38 MUHHUMAKC UMAT €JUHCTBEHO PeIlleHune.

2 Teopus Ha KpuTuuHUTE TOUKMU (23, 24, 26, 28-32, 34)

B rasu rpyma cratuu ce m3ydaBaT HErJIaJKU BaPUAHTH HA KJIACUYECKATa BapU-
AllMOHHA TEXHWKa 3ad TbPCEHEC Ha KPUTHUYHU TOYKHW Ha Hda/JCH beHKH;I/IOHa.H Ka-
to Jlemara 3a maanunckus npoxoxn (Mountain pass theorem) m Teopemu oT T
Jlrocrepuuk-ITuupenvan. B mybaukamusTa 31 ToBa e HanmpaBeHO 33 (DYHKITHO-
Haju, geduHupann BLPXy (hUHCIEPOBO MHOTO0OpA3ME, KATO € W3M0AI3BaHA HOBA
KOHCTPYKIIUS Ha TOJAXOAAINa JgedopMalius 3a 3a7ada, KbIeTO CTAHIAPTHOTO B
noBedeTo nybsukarmu B obsacTTa npuiarane na npunmuna na Ekeland me ma-
Ba pe3ysrar. Teopusita 3a TONOJOIMYHATA CTENEH 33 CMYIIEHUS HA UJIEHTUTETA C
nokasHo kKomnakren oneparop (F. Browder m R. Nussbaum) e nmpunoxena B 29
3a MMoJIydaBaHe Ha TeopeMa 3a CeJJIOBaTa TOYKa, B KOATO, 33 PA3JIUKa OT KJIACHU-
decKaTa CUTyalus, HAMa KpaitHoMmepHa cdepa, BbPXy KOATO (PYHKIIUOHATBT &
e “MabK’ (KJIACHIeCKUTe JTOKA3aTe/ICTBa JIeXKaT BbPXY Teopemara Ha Brower 3a
HEIIO/IBUKHATA TOYKA).

B nybsmkanmara mox womep 23 B cnmcbKa Jlemara 3a TIQHWHCKHUST TTPOXO/T
(Mountain pass theorem) u Teopemu ot tun Jlrocrepuuk-IIHupenvan ca 06061e-
HU 32 Cayvad HA HeMPEeKbCHATH (DYHKINY, 7ePUHIPAHN B METPUTHO TPOCTPAHCT-
BO U TIPHEMAIIN CTOHHOCTH B YACTHYHO HAPEIEHO (Upe3 KOHYC Ha MOJOKUTETHUTE
eseMenTH) 6aHAXOBO NPOCTPAHCTBO. ChIMECTBEHA PA3INKA C TPEJINITHI U3CIEI-
BaHUs 110 TO3U BBIPOC € (haKT'bT, Ue He Ce MPEeIoJara, 9 KOHyChbT Ha MOJI0KHU-
TeJIHUTE €JICMEHTHU NMa HEIIPpa3Ha BbTPEITHOCT, KOETO € BaKHO 3a ITPUJIOZKCHUATA.

3 CobmecrByBaHe Ha JIOKAJHO pellenne Ha andepeHny-
aJIHM BKJIIOYBAHWUS C HeM3I'bKHAJA JgcHa 4dacT (15-
18, 20, 22)

[TybnukarusgTa mo HoMep 22 B CIUCHKA € OTIPAaBHA TOYKA 38 €JIUH IbJIbI TPOEKT,
TEIAIT HaMUPAHe HA PA3YMHW YCIOBUS 33 CHIMECTBYBAHE HA JIOKAIHO DeIeHwe
Ha andepeHIna Ho BKIYBAHEe, YHATO JICHA 9acT € MOJYHENPEKbCHATO OTTOPE
MHOTO3HAUHO U300pakeHne, HO 9uuTO 00pasn € Bb3MOXKHO Ja HE Ca M3MbKHAJIH.
Bbeeneno e nonstuero “cOIbCKBaHe BbPXY MHOXKECTBO M Cca HaMepeHH KJIacOBe
MHOIO3HAUHM M300pakeHusl, KOUTO [IpUTeKaBaT/He [IpuTeKaBaT ToBa CBOHCTBO.



Jlokazama e Teopema 3a CHITECTBYBAHE Ha £-PEITIeHNe HA MAaJeHO AN(DEPEeHTTHaTHO
BKJIFOUBaHE, KATO OCHOBHOTO IMIPE/IIIOJIOKEHNE € B TEDMUHUTE 33 ChIECTBYBaHE HA
IOTIMPATEIHI CKOPOCTH KbM MHOXKECTBATA, BbPXY KOUTO IMOJeTO “‘ce cOMBbCKBA.
Crarusara ChIbpKa MOJIAMO KOJUIECTBO IPUMEPH, MOTUBUPAIIU PA3T/IeK TaHUSI-
ta. [lybrukarnusara mon Homep 16 B crimcbka € mpPaKo MPOIbJIXKEHe HA Te3U UIEH.
Tawm mzciaenBanusTa ca KOHIEHTPUPAHU BbPXY BBIIPOCA 33 ChINECTBYBaHE HA KC-
TUHCKO perrenne (He e-pelenne Karo B IPEJAUITHATA CTaThs) HA Au(EePEHITMaTHO
BKJIIOUBaHE C HEM3I'bKHAJIA JSCHA 4YacT. BbBeneHO € MoHATHeTo “MHBapHaHTHA
g-anpokcuManus’ Ha JaJ€HO MHOTO3HAYHO n300pakeHue (BbpPXy €JIEMEHTUTE Ha
JIAJICHO PEeJTATUBHO OTBOPEHO pa30uBane Ha JedbUHUITHOHHATA MYy 00JIACT) U € J0-
Ka3aHa TeopeMa 3a, ChIMEeCTBYBaHe Ha JIOKAJTHO PEIleHue, moo0paBaIia pe3yaTaT
or crarusta 1o wHoMep 22. Chino Taka, pasBuTa € obInarTa HWiesd 33 ‘dacThd-
Ha WHBAPHUAHTHA €-AMPOKCUMAIINST HA JaJeHO MHOTO3HAYHO N300paKeHUe U KaTO
WTIOCTPANUS HA TPEJIOKEHNST TOAXO0] € JOKA3aHa CeIHaTa Teopema (pasBuBaia
pesynraru wa Olech, Lojasiewicz, T. Haddad, A.Jourani u L. Thibault): Heka F'
u G ca orpanwdenn n3obpaxkenus, meUHUPAHN BBPXY MHOXKECTBO D), KoeTo e
cevdeHne Ha OTBOPEHO W 3aTBOPEHO MoaMHOXKecTBa Ha R". IHeka cbimecTByBa pe-
IWTIA OT TTOJIOXKUTETHU YUCAA €, kK = 1,2, ..., KJIOHANIA KbM HYJId U PEJIATHBHO
orBopern (B D) muoxkecrBa Dy TakuBa, ue F' e £5-TIOJyHEOPEKBCHATO OTIOY
Bbpxy Di. Hexka F' e mo/iyHerpeK’bCHATO OTTOPE ¥ U3IIbKHAI03HAYHO BbPXY MHO-
xkecrBoro D \ (p—; Dy u Heka G e HOJIyHENPEKbCHATO OTIOPEe H U3I'bKHAJI03-
Hauno Bbpxy D. Ilpeamosarame cbIno Taka ¥ CAETHOTO TAHTEHIIUATHO YCJIOBUE:
3a BCSIKO eCTecTBeHO k, 3a Besiko @ € Dy m 3a Bcaxko y € F(z) cbimecTByBa
y € F(z) N B(y,er) N (Tp(x) — G(x)). Torasa mucdepeHNHaIHOTO BKIOUYBAHE C
qsdcHa crpara F' 4+ G mpuTekaBa JOKATHO PEIeHre ¢ HAYAI0 TPOU3BOIHA TOTKA
ot D, He Hanmyckamo D.

ITy6mmkanuure ¢ Homepa 17 u 18 or cimebka (17 e kparka Bepcus Ha 18) ca
IIOCBETEHH Ha, IIPOIleca Ha H3MUTaHe Ha Mopo, KaTo HOPMAJIHUAT KOHYC Ce IPEIIIo-
Jlara Ja € KOHYyChLT Ha MPpaHnuYHuTe HOpMaJd. Tas3u 3amada e U3BecTHA U OOIIIPHO
n3cjaeJBaHa B PA3JINYHU CUTYyallNN, aKO HOPDMAJTHUAT KOHYC € KOHYCHT Ha K.HapK
(koiiTo € m3mbKHAT). 3a HAC TOBa M3CAEIBAHE € BBH3MOXKHOCT B MO-KOHKDETHA
CUTYAIHs J1a, ¢e pasriefarT 4acT OoT epeKTUTe, TPUINHEHH OT HeM3TbKHAJIOCTTA
Ha JscHaTa JacT Ha JudepeHnaIno BKInIsane. JJokasann ca nBa pesyarara 3a
CHINECTBYBAHE HA PEIIeHNEe Ha TIPOIECA HA M3MUTAHE (€IUHUST TIPU CTAUOHAD-
HO MHOKECTBO U HeIpeKbCHAaTa eIHO3HAYHA IepTypballus Ha JdcHATa CTpaHa, a
JAPYTHAT HA KJAACHMYECKATa 33/a9a ¢ JBUZKEINO Ce MHOXKECTBO 6e3 meprypbarus)
¢ KOHYC Ha TPAaHHYHHTE HOPMAJIH KbM MHOXKECTBATa, IPH YCJIOBHE 33 AehUHU-
PYEMOCT Ha ABUKEIOTO C€ MHOXKECTBO B HJKAKBA, O-MUHUMAJIHA CTPYKTYpa. He-
PUHEPYEMOCTTA B HIKaKBa O-MHHHMAJIHA CTPYKTYPa € YCIOBHE, PAABAIl0 ce Ha



HapaCTBAIIa MOMYASPHOCT B ONTUMU3AIUATA 3apaIn TTUPOKATA TTPUIOKUMOCT Ha,
pesyararure u gobpure cBoiicTBa Ha obexkTuTe. Te3n m3cieaBaHUS ca pa3BUTH B
15, xbaeTo ce m3caeapar mporiecu Ha npoekTupane. OCBeH de e joKasaHa 00Ia
TeopeMa 3a CbIECTBYBAHE HA PeNleHne Ha MPOIEC Ha IPOEKTUDAHE BbpXY Jedu-
HUPYEMO JBUKEIO Ce MHOXKECTBO, M3ACHEHA € C TPUMEPH BPb3KaTa, C MPOTIECUTE
Ha U3MUTaHe ¢ KOHYC Ha IPAaHUYHUTE HOPMAJIH.

Ily6ukarusra moa Homep 20 B CIIMCBbKa Ce OTHACS K'bM TEOPHUSTA HA MOHO-
TOHHUTE Ooneparopu. [JlaBHATA ¥ Ie1 € J1a OTTOBOPHU Ha €JMH BbLIPOC, MOCTABEH
or Borwein u Wiersma. B kmacuaecka pabora ma Asplund (mopassura cpasHu-
TEJIHO CKOPO 0T Borwein) ce BbBEXKIAT AIUK/IMYHUTE MOHOTOHHU OLIEPATOPU KATO
TaKNWBa, KOUTO HE MOTAT Oda C€ Pa3JioKaT B CyMa Ha MOHOTOHEH W HETPUBUAJIECH
IIUKJIMIHO MOHOTOHEH oteparop. V3cieaBaiiku paiuajHo CUMETPUIHUTE OIepa-
Topu ¢ mepMHUNMOHHA 00JIACT, ChIbPXKAINA Cé B DABHWHATA, HUE yCIIBAME Ja
MOCTPOUM TIpUMep Ha (HeJTMHEeeH) aluKJINIeH MAKCHMAJIeH MOHOTOHEH OMepaTop,
quaTO JeOUHUIINOHHA 0DJACT € OrpaHrvIeHa.

IIpes mocnennara rognHa, KaHINIATHT CE BPBITA KbM W3CIEIBAHUITA, 10 Ta-
31 TeMa 3aeqH0 ¢ Mapruu VIBaHOB (IHILUIOMAHT W MOCJE PEIOBEH TOKTOPAHT) U
Muxann Kpberamos. Bedue e moarorsena 3a mevar 4acT OT JWUILIOMHATA padoTa
na Maprtun BaHOB, K'bJETO € JIOKA3aHO HOBO JIOCTATHYHO YCJIOBHE 3& ChHIIECT-
BYBaHE Ha JIOKAJIHO PelieHre Ha JuQEPEHIINaTHO BKIIOYBAaHe, OCHOBABAIID €& Ha
uyedara 3a “pazbsrsane Ha 1osero”’; opMasiu3upaHa C [IOMOIITA HA ITOHATUETO
“kBasu-yHKIUS Ha JIamyHOB”.

4 HeobxoauMu ycJiOBUS 3a ONTUMAJHOCT B O€3KpaifHO-
MepHu npocrpaHcTsBa (1-14, 19)

TeopugTa Ha ONTHMAJTHOTO VIIPaBJIEHUE € MPEceYHa TOYKa Ha OMNTHUMU3AIAATA,
bYHKIMOHAJIHYS aHAINS3 U HETJIAKWA aHAIN3 U, OT €IHa CTPAHA, U3II0/I3Ba METO-
M OT Te3W BaKHU OOJIACTH HA ChbBpPEMEHHATa MAaTEMaTHKa, a OT APYTa CTPaHa, €
M3BOP Ha HOBH 3aJa4M U HOBU UIEH 33 aHaaucTHTe. B mybankanuaTa mom Homep 19
B CIUCHKA € JI0KA3aH NPUHIAILT Ha MakcuMmyma Ha [louTtparnn B 6ekpaiimomep-
HO da30BO MPOCTPAHCTBO, KATO B CPABHEHNE ChC CHINECTBYBAIATA JUTEPATYPA Ca
oTcabenn JBe OT TPAAUIIMOHHUTE B 001aCTTa mpeanoioxkennd. [I'bpBo, HIMa HH-
KaKBH OTPAaHAYeHNs 3a 6aHAXOBOTO MPOCTPAHCTBO, B KOETO C& Pa3BHUBA MPOIECHT
- B JiATEpaTypara OOMKHOBEHO Ce M3UCKBA CHINECTBYBAaHE HA CTPOr0 M3MTHLKHAJIA
CIIpersara HOpMa. BTopo, IpHHINOBLT 33 MAKCHMyMa € JOKa3aH 0e3 KJIF0YOBOTO
W3MCKBaHe 33 KpaiiHa KOPa3sMEepHOCT Ha aaredpuIHaTa Pa3ainKa HA MHOXKECTBOTO



ot ¢a30BUTE BapWAIMN W TeaTa. 1e3n W3CaeaBaHns ca MPOIbJKeHN B 14, Kbiae-
TO € HAIpaBEH OIUT 33 CHCTEMATH3AINdA HA PA3INYHUTE THIIOBE BapPHUAIIUN, Pa3-
TVIEXKTAHU B JIUTEPATYPATA, W € MOAIePTAHA BAKHOCTTA HA “DABHOMEPHOCTTA HA
AIIPOKCHMAIINATA Ha MHOXKECTBO Upe3 IaIeHO MHOXKECTBO OT Bapuarun. 1lpn Tosa
ce moJtyvuaBa pe3ysTarsT oT 19 upes chBbpireno pasnuden Mmeron. B cratuara 12
Haii-9ecTo M3MOI3BAHATE BAPUAINN B ONTUMAJHOTO VIIPaBJIEHWE Ce Pa3TyIeXKIaT
OT TJIE[THA, TOYKA HA HETJIAJKWd aHaaIn3. BbBekIaT ce PAaBHOMEPHU JOTUPATE/THA
MHOKEeCTBa, N3ydJaBaT Ce HIKON TEXHH CBOHCTBA W C€ JOKa3Ba TEOpPEMa 3a HEOT-
neymmmoct. [IpencraBenu ca u jiBe MPUIOXKEHUS HA TEOPEMATa 33 HEOTIETUMOCT.
[IbpBOTO OT TE3M HMpHUJIOKEHHA € abCTpaKTHA TEOpeMa, 33 MHOXKHUTe uTe Ha Jlar-
pamx B 6aHAXOBO IPOCTPAHCTBO. BTOPOTO MpHIOKEHNE € HeoOXOINMO YCIOBUE
3a ONTUMAJHOCT OT TWII IPUHIAN HA MakcuMmyma Ha lloHTpsrun 3a 3amada Ha
ONTUMAJIHOTO YIIpaBJeHne B Oe3KpaifHoMepHo ¢haz0BO MPOCTPAHCTBO, KATO Bede
HE Ce TPEenoara u3MbKHAJIOCT Ha MHOXKECTBOTO, KOETO MCKAME /13 JOCTUTHEM B
Kpaiinusg MoMmeHT (T.e. riesita). Karo crefcTBus ce moaydaBaT OCHOBHUTE TEOPEMU
ot 19 u 14. B nybaukarmusara 10 ca mpomb/Kenn W3CAEABAHNATA Ha CBOWCTBATA
Ha PaBHOMEPHHUTE JONMUPATETHH MHOXKECTBA W € W3sCHEeHa Bpb3KaTa UM C JOTH-
parennus xkouyc Ha Clarke B pedepenTraTa TOUYKA.

EcrecTBena cienpaiia cThIKa € Ja Ce TPUIOKY ToJydeHaTa abDCTPaKTHA Te-
opeMa 3a MHOXKHUTeIUTe Ha JlarpaHk KbM 3a/ad9a Ha ONTUMAJHOTO VIIPABICHUE
B KpaiiHOMepHO (HA30BO MPOCTPAHCTBO, PAa3TIekKTaHa KaTO ONMTHMI3ATTMOHHA, 3a-
Jlada, B 6e3KpafiHOMEPHOTO ITPOCTPAHCTBO OT ChOTBEeTHHUTE TpaekTopuu. Cbimec-
TBYBAT MHOTO OOIIM HETJIAAKW HEOOXOMMMU YCIOBUA 33 OMTUMAJJTHOCT 33 TAKWBA
zagaun. B 11 e pasrmekniama Haif-rpocTaTa, HO HETPHBHAJHA 33Jada OT TO3HU
BHJ, & MMEHHO TaKa HapedeHaTa OCHOBHA 33/a4Ya HA BAPUAITMOHHOTO CMATAHE.
3ajlauaTa Ha BAPUAITMOHHOTO CMSATAHE Ce ChCTOM B MUHUMU3UpaHE HA WHTErpa-
nen pynakuuonan ¢ : X X Y — R npu orpanuuenns x(t) = z, + f(f u(s) ds 3a
t € [a,b] u x(b) = xp, kbaero (z,u) € X xY e aprymentsr #Ha ¢ (X 1Y ca noi-
xoAM (bYHKIHOHATHE MPOCTpancTea; B 11 e m3bpano X =Y = L>®([a, b]; R™)).
B ny6mukanmsra 11 (mpw KJIaCM9ECKOTO YCJIOBUE 33 WHTErPAJIHA JIMITHIIOBOCT )
enurpadrKaTa HA @ € AMPOKCHUMUpAHA ¢ KOHKPETHO PAaBHOMEPHO JOMHUPATETHO
MHOYKECTBO W € TPUJIOXKEHa a0CTPAKTHATA TEOpeMa 3a MHOXHUTeInTe Ha Jlar-
pamxk or 12. JlokazaHo e, We MOJTYyIeHUAT MHOXKUTeN Ha JlarpamxK e perysidapes.
WNurepecHo e, de ce HAJOXKK 72 ObIAT WM3MOA3BAHN HAKOW TEOPEMH OT IeOMeT-
pusiTa Ha GaHAXOBUTE ITPOCTPAHCTBA, KOUTO HE CE CPEIIAT B YBOJIHUTE KypCOBE
no npeamera (manpumep teopemara na Banach-Dieudonné, onepamus ma Cyc-
v u 7ap.). Taka e mosydeH Mo CBINECTBO CTap PE3YJITaT, HO Upe3 CbBBPIICHO
Pa3JIMYHu ME€TOJ1. He Ca U3IIOJI3BAHW BAaPUALNMWOHHU IIPUHIUIIN 1 JOKA3aTE/JICTBA-
Ta Ce OCHOBABAT BbPXY crenuduyHuTe PyHKIMOHAIHO-AHAJIUTUIHN CBOICTBA HA



pasriexkjanarta 3aJa4da U BbPXy MPEIUITHN pe3yaTaTn Ha KojgekTusa. Cie Ta3u
paboTa ycuamaTa Ha aBTOPCKHUsS KOJEKTHB 0dXa ChCPENOTOYEHH B IIPUJIATaHe Ha
paspaboTeHs MOAXO0T K'bM OCHOBHATA 33,1294, Ha, BAPUATTHOHHOTO CMSITaHEe, HO TIPU
C’bIMECTBEHO HE-JIUIIINAIOBO IOBEIEHIE Ha HHTEIPAHa IO OTHOIIEHNE Ha I'bPBaTa
npoMennuBa. B cratusTa 6 6axa mosyuenu mo-obmM TeopemMa 33 HEeOTIeTUMOCT
7 abCcTpaKkTHA TeopeMa 33 MHOKHTEINTE Ha Jlarpam:K dpes BbBEKIaHE W H3yda-
BaHe Ha MOHATHETO “TAHTeHIMaJ HA TpaHcsepa3aanoct’ . [lo-cnaHa, HO To-JIecHa 3a
IIPOBEPKA BEpPCHUA Ha, TAHTEHITMAJJIHATA TPAHCBEP3AJIHOCT — CHJIHA TAHTEHITHAJIHA
TPAHCBEP3AJHOCT, € BbBeIeHA 1 nlydaBana B 5. Ilpu ToBa e noaydeHo mpasuio-
TO 3a gudepeHImpane Ha cyMma 3a Kjaacudeckus cybudepennuan na Clarke mpu
BHAYUTE]HO I0-CJAA0U MPENTIONOKEHUsI OT M3BECTHUTE MOCETa Pe3yATaTH. dpes
M3MOJ/I3BAHE HA TAHTEHIMAJIHATA TPAHCBEP3AJHOCT B MybJuKanusaTa 8 OTHOBO €
aTaKyBaHa OCHOBHATA 33343 HA BAPHUAIIMOHHOTO CMATAHE OT abCTpPaKTHA TJeIHA
TOUYKA, KATO Hal-100pOTO 70 MOMEHTa yCaoBre Ha Aubin (M3mOJ3BAHO MUPOKO
or Clarke) e mocraBeHO BbB BapHAIMOHEH KOHTEKCT. Bpb3kara Ha MOTOYKOBHUTE
pasTIeXkJaHWS B OCHOBHATA 33/1a49d, Ha BAPUAIMOHHOTO CMATAHE ¢ aDCTPaKTHATA
GYHKIMOHATHO-AHATUTHIHA [IOCTAHOBKA € KOMEHTHPAHA B JOCTa O0IIA CUTYAIIN
B 7. B mporeca Ha Te3m macaemBanuda Oerre oCcbhb3HAT (PAKTHT, Y€ MOHATHETO 33
cyOTpaHCBep3aJIHOCT € OCHOBHO 33 IMpHJaraHuTe Merogd. B crarmdara 3 ca Xa-
pPaKTEpU3UPAHN MOHSITUSITA 338 TPAHCBEP3AJHOCT U CyOTPAHCBEP3AJHOCT B JIyX,
OJM3BbK 10 TAHTEHIIUAJIHATA TPAHCBEP3AIHOCT. lloaydeHnTe XapakTepu3ainu ca
MH(MUHUTE3NMAIHNA 110 XapaKTep W MHOTO MO-YI00HM 33 M3IOJI3BAHE OT ChHOTBET-
unTe gedwannmn. M3caensanero Ha CUIHATA TAHTEHIINAJIHA TPAHCBEP3AJIHOCT €
OpOObAXKeHO B 2. M3scHeHa e Bpb3KaTa Ha TOBA MOHITHE C TPAHCBEP3ATHOCT-
ta. Karo crencreue (Manko HEOUAKBAHO) Ce TIOJIydaBa, 9e ako pa3/Inkara Ha JBe
OrpaHMYEeHN M3IIbKHAJN MHOMKECTBA B 0AaHAXOBO IPOCTPAHCTBO € I'bCTa B OKOJI-
HOCT Ha HYJIATa, TO Ts MOKPUBA OKOJTHOCT HA HYJaTa. B MOMEHTa KaHIUIaTHT B
CBLTPYAHHYECTBO ¢ AoKTOpanT Mapusa Tamesa mpombizkaBa TE3W H3CACIBAHUS,
KaTO BeYe € MOATOTBECHA 3a MeYaT CTATUd BBPXY TPAHCBEP3AJIHOCT W CHUJIHA TaH-
PEHIINAJIHA TPAHCBEP3AIHOCT HA KPAeH OPOii MHOMKECTBA.

B cratmara 4 e monyden MHOXKUTesa Ha Jlarpam:K 3a OCHOBHATA 3aJatda Ha
BApPUAIMOHHOTO CMATAHE IPU BAPUAIIMOHHO YCJIOBHE, TOMYCKAIO ChHITeCTBEHO He-
JINIIIIAIOBO TOBEIeHNEe Ha UHTerpanaa. Pazsura e ngedara Ha Borwein n Strojwas
za “cmytmenue”’ u mOCTAeABAINO “KOMIIEHCHPAHE, KATO KAACHT HA ‘KOMIIEHCHDA-
muTe’ MHOXKECTBA € CbINECTBEHO pasimupeH. KaTo ciegcTBue ce moaydaBa equmH
rkacuaecku pesynrar Ha Clarke 3a 3ajauara Ha BapuannoHHOTO cMaTane. Ocb3-
HaBaHeTO, Ue 33/a9aTa Ha OITHMAJHOTO yIpaBJIeHHe MOKe Ja Obae pasrie:kana
KaTo 33/1a9a Ha BAPUAIMOHHOTO CMSITAHE TIPW HAJIMYNE Ha cMeceHn (ha30BHU Orpa-
HUYeHHs, Ipe/jiara HOBU IE€PECIIEKTUBY 33 IPUI0KEHNA Ha OCHOBHUS PE3YITAT OT



4. Exqna cTbka B Ta3W MOCOKA € MoIyuaBaHeTo B 1 Ha 00obimerne 3a qudepeHIm-
AJTHU BKJIIOYBAHMS C JHOIIAIIOBA JSICHA CTPAHA Ha JUHEAPUBAIUSITA Ha THHAMU-
KaTa, KOATO € B OCHOBATa Ha Kjacwueckud moaxos ua Jlybosurkuit 1 Mumtotus.
Hemio mosede, mosrydeHo e HeoOXOANMO YCIOBHE 33, OINTUMAJIHOCT IIPH HAJIHIAE Ha
uncTr Pa30BU OrPAHNYIEHNs, 338 KouTo moaxoabT Ha Clarke we qasa pesyarar. [Ipu
TOBA € MOJIyYeHo 006001eHre Ha Kjaacuieckoro ypapaerue Ha Oitnep-Jlarpanx 3a
HErVIa KA 337298 Ha, BAPUAIMOHHOTO CMATAHEe, KAKTO W HA KJIACHIECKATa JeMa Ha
Jioboa-Paiimona B Herraaka moctanoBka. OT TIX IUPEKTHO CJIeIBa He0OXOAMMO
YCJIOBHE 32 ONTUMAJHOCT, KOETO € HOBO JIaKe B IVIAJIKUs Ciydail (Te3u ycjioBus ca
Bede IPEJJIOKEHN 33, 1evaT). PesyaraTure, HOIyIeHE 10 MOMEHTA, JaBAT OCHOBA~
HHE 73 TBLPANM, Ue MPEeII0KEHUAT HOB MOIXO 33 MOIydaBaHe Ha HeOOXOINMHI
YCJIOBUS 33 OMITUMAJIHOCT 32 Oe3KpaifHOMEpHN ONTHMU3AIIMOHHN 331891 € C TOJISTM
MIOTEHITAAJ 33 ObIEII0 PA3BUTHE.



