CITPABKA 3A ITOCTUZKEHUNATA

na Hajiexxia Kocrajimaoa Pubapcka

Taszu crpaBka ce oTHacs 3a IIyOJIUKAIMUTE, IIPEICTAaBEHN Ha KOHKYPCa 38, 4jIeH-
KOPECIIOH/IEHT Ha bbjiarapckara akajgeMus Ha HaykuTe, obsiBeH ma 17.05.2021 t.
BbLB B. “24 waca’.

VcioBHO Te3u myOJuKaIuum MoraT jia ObJIaT pasje/ieHu Ha YeTUPU IPyIu: re-
oMeTpusi Ha OGAHAXOBHUTE IMPOCTPAHCTBA, TEOPHUS HA KPUTUUHUTE TOUKH, Tude-
PEHITMAJIHY BKJIIOUBAHUS U HEOOXOIUMU yCJIOBHUS 3a onTUMaJIHOCT. Homeparusra
CbOTBETCTBA Ha CIIUCHKA C BCUYKU IIyOJUKAIIMA HA KAHJIAJIATA.

1 Teomerpus Ha 6anaxoBuTe npoctpanctsa (17, 21, 23,
29, 31-37)

Tesu usciaenBaHus ca IIOCBETEHU Ha €IHA YaCT OT NeOMEeTPHsITAa Ha OAHAXOBUTE
MIPOCTPAHCTBA, KOSATO JIEYKU Ha T'PAHUIATA MKy (DYHKIMOHAIHUS aHaIn3, 00-
[aTa TOIOJIOUsl W ONTHMU3alusiTa. FKIHa OT OCHOBHHTE WJEH B Hesd € HIesITa
3a “¢pparmentupyemoct’. J.E.Jayne u C.A.Rogers BbBeK AT HOHATHETO “METPHU-
Ka, pparMeHTHpaIa J1aJeHO TOIOJOTHIHO ITpocTpancTBo” mnpe3 1985 romuna. a
oTbeiekumM, de pparMeHTUPYEeMOCTTa U HIKOU OJTU3KHU IO Hes MOHATHUS Ce II0-
sBSIBAT €CTECTBEHO B HAKOJIKO pa3judHu curTyanun upean 1985 romumna. Emxma
OT Hall-M3BeCTHUTE IPUMEPH B TOBA HAIPABJIEHUE € TeOMETPUIHATA XapaKTepU-
3amusi Ha cBoiictBoTo Ha Pamon-Hukommm. Pubapcka pasrieka ToBa MOHATHE
OT TJIeJHA TOYKA Ha ChIECTBYBaHE Ha (parMeHTHpalia meTpuka. Tomosornd-
HYM TIPOCTPAHCTBA, 38 KOUTO CbHINECTBYBa (DparMeHTHpPAIla METPUKA, Ce HAPUIAT
“parmentupyemu’. B crarusTa 33 e mosiydeHa BbTPEIIHa XapaKTepU3alldsd Ha
TaKMBa MIPOCTPAHCTBA, KAKTO U PeIulla TeXHU cBoiicTBa. lokazano e, 1e ako K e
dbparmentupyem kommakt, To npocrpancrsoro (C'(K)*,w*) cbiio e dparmenTu-
pyemo. [lybimkarusra o HoMep 31 B ClIUCBbKaA ChIbPXKa JIBE TEOPEMH, OTHACSIIN
ce 710 (pparMeHTHpyeMHUuTe IPOCTPAHCTBA. B enHara OT TAX € J0Ka3aHo, 9e aKo el-
HO 6aHAXOBO MIPOCTPAHCTBO IIPUTEKABA CTPOr0 M3IIbKHAJIA EKBUBAJIEHTHA HOPMA,
[TOJTyHEIIPEK'bCHATA OTIOJIY CIPSIMO HSIKaKBa XaycaopdoBa ciada TOIMOJIOTHS T, TO



[IPOCTPAHCTBOTO, HAJIAPEHO C TOIOJIOTHATA T, € (pparmMeHTupyeMo. Karo ciesct-
BHE OTTYK Ce IOJIydaBa JIPYyro J0Ka3aTeJCTBO Ha (pakTa, de aKo CIIPErHaTOTO Ha
JTaJIeHo 6aHAXOBO MTPOCTPAHCTBO UMa CTPOI'O M3IIbKHAJA JIyAJIHa HOPMAa, TO ITPOC-
TPAHCTBOTO € ¢J1abo aciuIyHIoBo. JIpyraTa TeopeMa B Tasu IyOaIuKalus TBLPIU,
e aKo eJTHAa TOJTyHEIIPEK'bCHATA OTIOIY MeTPHUKa o-(hparMeHTupa J1a1eHO TOI0JI0-
PHYHO IPOCTPAHCTBO, TO IPOCTPAHCTBOTO € (bparMeHTupyeMo. IIbpBaTa oT Te3u
TEOPEMHU € YCUJIeHa B IIyOJIMKAIUsITA o HoMeED 29 B CIUCHbKa, KATO € U3I0JI3BaH
enH n3BecTeH pesyiarar Ha Preiss. Ilo-rouno, moxkasano e, 4e ako eqHo HAHAXOBO
[IPOCTPAHCTBO IPUTEXKaBa eKBUBaJIEHTHA, audepennupyema 1o Gateaux Hopma, TO
HETrOBOTO CIIPErHATO, CHAOIEHO C'hC caabaTa ¢hC 3Be3a TOIIOJIOIUs, € (pparMeHTH-
pyemo. B nybsimkanusita ¢ Homep 23 e j0KazaHo, e o-dpparMeHTupyeMocTTa (T.e.
HOpMAaTa B J1ajJleHO DaHAXOBO IIPOCTPAHCTBO o-(pparMeHTHpa IIPOCTPAHCTBOTO, Ha-
JIAPEHO C'bC cy1abaTa TOMOJIONHs) € CBOICTBO Ha TpuTe nmpocTpancTBa (three-space

property).

KapaunarsT npuimara mMeroanTe, paspabOTeHH 3a U3CIedBaHe Ha (parMmen-
TUPYEMUTE MMPOCTPAHCTBA, 38 M3CJIe/BaHE Ha OJIM3KU 110 JyX HOHATHS. B mybsiu-
kamusaTa 32 npocrpaHcrBaTa Ha Gruenhage, BbBeseHu npe3 1985r., ca xapakre-
PU3UPAHU 110 MOJ00EH HAYMH U € JIOKA3aHO, Ye opjuHaaHusT uarepsa [0, wi] e
dparmMeHTrpyeM, HO HEe IPUHAIJIEKN HA TO3U Kjac. [lybaukanugara mom nomep 21
B CIIUCHKa € IIOCBETEHA Ha CBOMCTBOTO “N30PONMO MMOKPUTHE C MHOYKECTBA ¢ MAJIbK
nokasier guamersp” (“countable cover by sets of small local diameter”). B mbpsara
JacT Ha CTATUSTA € U3CJeIBaHa BPb3KaTa MEXK Iy TOIIOJOTMIHUTE IIPOCTPAHCTBRA,
MPUTEXKABAIIU TOBa CBOWCTBO, W mpocTpaHcTBara Ha Gruenhage. Bropara wacr
OT Ta3W CTATHUs € ITOCBEeTeHa Ha €JHO CBONCTBO Ha CTAOMJIHOCT Ha TOBA CBOHCTBO,
IIO-TOYHO Ha JIOKA3aTeJICTBOTO Ha cienHaTa Teopema: Heka X n Y ca xaycmopdo-
Bu koMmnakT u Cp(X) uma p-kagernosa Hopma, a Cp(Y') uma n3bpouMo MOKpHUTHE
C MHOXKECTBA C MaJIbK JIOKaJseH auaMersp B Hopmara. Torasa Cp(X X Y) cbimo
nMa m30pOUMO MOKPUTHE C MHOXKECTBA C MaJI'bK JIOKAJIEH JuaMeTbp B HOpMaTa. B
yOIuKaIusITa ¢ HoMep 17 B CIIMCbKa HAEUTE OT JOKA3aTeJICTBOTO HA TeopeMaTa
OT BTOpaTa YacT Ha MPEIUIIHATA MMyOJIMKAIUs ca W3IIOJI3BAaHU, 34 J1a Ce IOJIydn
€J/IHO CBOMCTBO Ha CTAOHJIHOCT Ha IIPOCTPAHCTBATA, IPUTEXKABAIIY €KBUBAJIEHTHA
JIOKAJTHO paBHOMEPHO M3IIbKHAJ A HOPMa, KATO Bpb3KaTa ce 6a3upa Ha U3BECTHATA
xapakrepusaiusi Ha Moltd, Orihuela u TpostHcku Ha pocTpancTBaTa, TPUTEKA-
BaIu Takapa HopMa. /lokazano e, ge ako K e xaycaopdoB KoMmmakT, I/ e 6aHaxoBo
npocrpancreo u C(K), E npurekaBaT eKBUBAJICHTHA JIOKAJHO U3II'bKHAJA HOD-
ma, To C(K, E) (upocTpancBoTo OT HenpekbcHaTruTe (hyHKIMU, JeduHUpaHE B
K u npuemamu croifnoctun B E) ¢bIio mpurekaBa €KBUBAJICHTHA JIOKAIHO H3-
rbKHAJIA, HOpMa. [Ipu ToBa MOJIYHENPEKbCHATOCTTA, OTI0JY HA €KBUBAJEHTHATA
JIOKQJTHO M3II'bKHAJIA HOPMAa CIIPSIMO MOIXOIAIIA C/1aba TOIOJIOrus MOXKe 1a Ob-



Jle KOHTPOJIUPAHO B 3aBUCUMOCT OT CHOTBETHHTE CBOCTBA HA €KBHBAJIEHTHUTE
nokasno n3nbkHaan Hopmu B C(K) u E.

B paborure 35-37 gact oT pe3yJITaTUTE, OIUCAHM JIOCEra, Ca U3IMOJI3BaHU IPU
JIOKA3aTeJICTBa, Y€ B JIOCTa ODIIa CUTyalns ‘TIOYTH BCUIKK OOEKTH OT TUIl AHTa-
POHUCTUYHU UI'PU WK 33J1a49d 38 MIUHHMAKC UMaT €IMHCTBEHO pelleHue.

2 Teopus na kpurtuduurte touku (19, 20, 22, 24-28, 30)

B ra3u rpyna craruu ce mzydaBaT HEIVIQJIKM BapUAHTH Ha KJIACMYECKATa Bapu-
aIMOHHA TEXHWKA 33 ThpPCEHE HA KPUTHIHU TOYKHU Ha JaJieH (DYHKIIMOHAJ Ka-
to Jlemara 3a muranunckus npoxos (Mountain pass theorem) u Teopemu or Tun
Jliocrepuuk-ITaupeaman. B mybaukarnusita 27 ToBa € HaIpaBeHO 3a (DYHKIHO-
Haju, HeuHUpann BLPXY (PUHCIEPOBO MHOTOOOpa3me, KaTo € M3I0JI3BaHa HOBA
KOHCTPYKIIAsS Ha TOJXomdAma jgedopmMalius 3a 3ajada, KbJETO CTaHJIAPTHOTO B
moBevueTo NyOsuKainuu B objacTTa npuiarane Ha npunnuna Ha Ekeland ne na-
Ba pesystar. TeopusTa 3a TOMOJOIMYHATA CTEIEH 38 CMYIIEHUS HA HJIEHTUTETA C
sokayiHo komnakren oneparop (F. Browder u R. Nussbaum) e npusoxkena B 25
3a MoJIydYaBaHe Ha TeopeMa 3a CeJIOBaTa TOYKa, B KOATO, 338 PA3JinKa OT KJIACU-
JeckaTa CUTyallusi, HsMa KpailHOMepHa cdepa, BbPXy KOSITO (PYHKINOHAIBT J1a
e “MasrbK’ (KJIaCHIecKuTe JOKA3aTe/ICTBA JIEXKAT BbPXY TeopemaTa Ha Brower 3a
HEIOJ[BIXKHATA TOUYKA).

B my6smmkarusra mox nomep 19 B cnmcebka Jlemara 3a IUIAHUHCKHS ITPOXO]T
(Mountain pass theorem) u Teopemu or tun Jlrocrepuuk-IIaupenvan ca 06061e-
HU 33 CJIydas Ha HEeIPEeKbCHATH (DYHKINU, Te(PUHUPAHA B METPUIHO IIPOCTPAHCT-
BO U NIPHEMAIIU CTOWHOCTH B YACTHYHO HAPEJIEHO (Ype3 KOHYC Ha MOJIOKUTETHUTE
esieMeHTH) 6aHaXOBO MpocTpaHCTBO. ChINECTBEeHA pas/iKa C HPEeJUIIHA U3CJIe/l-
BaHUs 10 TO3U BHIPOC € HaKThT, 9e He Ce IMPe/oJiara, Ye KOHyChbT Ha IOJI0XKHU-
TEJIHUTE €JIEMEHTHU UMa HElPa3Ha BbTPEIIHOCT, KOETO € BAXKHO 33, IIPUJIOKEHUSITA.

3 CobirecTByBaHe Ha JIOKAJTHO pelleHne Ha audepeHnm-
aJHU BKJIIOYBaHUs C Heum3MbKHaJa AscHa 4dact (11-
14, 16, 18)

Hy6JII/IKaLLI/IE{Ta 1101 HOMED 18 B crimcbka e OTIIpaBHa TOYKa 3a €IUH JTbJI'bI' IPOCKT,
OeJId] HaMUpaHe Ha Ppa3yMHHU YCJ/IOBHA 3a CHIMECTBYBaHE Ha JIOKAJIHO PEIIEHNEe
Ha ,ZLI/I(i)epeHL(I/IaJIHO BKJIIOYBaHE, YUATO JdCHa YacCT € IIOJIYHEIIPDEKbCHATO OTrope



MHOTO3HAUHO M300paskeHue, HO YMUTO 00pasy € Bb3MOXKHO Jla He Ca U3IIbKHAJIH.
BbBeneno e nmousTueTo “cbrbCKBaHe BbPXY MHOXKECTBO U Ca HAMEDPEHU KJIACOBE
MHOTO3HAYHU N300payKeHNsl, KOUTO IIPUTEXKABAT/He MIPUTEXKaBaT TOBA CBOHCTBO.
JlokazaHna e TeopeMa 3a ChIIECTBYBaHE Ha £-PellleHne Ha JaJIeHO JndepeHInaTHo
BKJ/IIOYBaHe, KaTO OCHOBHOTO IIPEAIIOJIO?KECHNE € B TEPDMUHUTE 3a ChbIIECTBYBaHE Ha
JIOTIPATETHI CKOPOCTH KbM MHOYKECTBaTa, BLPXY KOUTO IOJIETO ‘ce cOIbCKBa’.
CTaTI/IﬂTa CbAbpzKa I'OJIAMO KOJIMYIECTBO IIpUMEPpU, MOTUBUDAIIU Pa3rJIezKTaHn A~
ta. [lybsmmkarusTa mog Homep 12 B cimcbKa € MPSKO MPOIbJIXKEHNE Ha, T€3U UJIEN.
Tam uzcenBaHusATa Ca KOHIEHTPUPAHU BbPXY BBIIPOCA 38 ChIECTByBaHE Ha, HC-
THHCKO pelieHre (He e-peleHne KaTo B IPEUIIHATA CTaThsI) Ha TudEePeHIHATHO
BKJIIOUBAaHE C HEU3II'bKHAJIA JSICHA YaCT. BbBEJIEHO € MOHSITHeTO “HHBapUAHTHA
g-alpoKcuManus’ Ha JajleH0 MHOTO3HAUHO M300pakeHne (BbpXy eJeMEeHTHTe Ha
JIQJICHO PeJIATHBHO OTBOPEHO pasbuBaHe Ha JleMHUIIMOHHATA My 00JIacT) U € JI0-
Ka3aHa TeopeMa 3a CbIIEeCTBYBaHe Ha JIOKAJHO PellleHne, MoA00psiBaIla pe3yaTar
or crarusTa moxa HoMmep 18. Cblno Taka, pasBura € obmara uiaes 3a “dacTud-
HA WHBAPUAHTHA £-allPOKCUMAIUs’ Ha J1aeHO MHOTO3HAYHO M300parkKeHne 1 KaTo
WJTIOCTPAIUS Ha TPEJJIOKEHHUsT [TOJIXOJT € JTOKa3aHa cJeiHaTa TeopeMa (pasBUBalia
pesynraru ua Olech, Lojasiewicz, T. Haddad, A.Jourani u L. Thibault): Heka F’
u G ca orpaHmYeHN M300paykeHwusd, neUHUPAHN BbPXYy MHOXKeCTBO D), KoeTo e
cedeHre Ha OTBOPEHO U 3aTBOPEHO HojMHOXkKecTBa Ha R'. Heka cbimecTByBa pe-
JIMIIA OT TIOJIOXKUTEHN 9ncia €, k = 1,2,..., KJIOHAIIA KbM HYyJIa U PEJATHBHO
orBopern (B D) muoxkecTBa D) TakuBa, ue F' e £p-IOJIYHENPEKHCHATO OTIOJY
Bbpxy Dji. Heka F' e mosiyHenpekbcHATO OTTOpe U U3II'bKHAJIOZHATHO BbPXY MHO-
xkecrBoro D\ (72 Dy u Heka G € NONLYHEHPEKBCHATO OTTOPE M U3IBKHAJIO3-
HauHO BBpxy D. Ilpeanosiarame cbIo Taka U CJIEIHOTO TAHTEHITUAJIHO YCJIOBHUE:
3a BCSKO €CTecTBeHO k, 3a Besko x € Dy u 3a Besiko y € F(x) cbimecrBysa
y € F(x) N B(y,er) N (Tp(x) — G(x)). Torasa mudepeHNIATHOTO BKIIOUBAHE C
Jisicna crpana F' 4 (G npurexkaBa JIOKAJJHO PeIlleHne ¢ HAvaJj0 ITPOU3BOJIHA TOYKA
ot D, He nanyckario D.

[Ty6aukanuure ¢ Homepa 13 u 14 or cinmucbka (13 e kparka Bepcusi Ha 14) ca
IIOCBETEHN Ha IIPOIeca Ha U3MHTaHe Ha Mopo, KaTo HOPMAJIHUAT KOHYC Ce IPEIIIOo-
Jara Jia € KOHyChT Ha IPAaHMYHUTE HOPMaJIM. 1a3u 3aja49a € U3BeCTHA U OOIIIPHO
u3cjeIBaHa B Pa3IMuHU CUTYallud, aKO HOPMAJIHUAT KOHYC € KOHyChT Ha Kiapk
(KoiiTO € M3IbKHA). 3a HaC TOBa M3CJIEJBAHE € Bb3MOXKHOCT B I10-KOHKDETHA
CUTyaIllsl J1a ce pasriielaT 9acT OT eeKTUTe, NPUIMHEHH OT HEeH3I'bKHAJIOCTTA,
Ha JIsICHATa 9acT Ha JudepeHnuajino Briodsane. JJokazanu ca jBa pesy/arara 3a
CHINECTBYBaHe Ha pelleHre Ha NPOoIeca Ha U3MUTaHe (eJIUHUSIT [IPH CTAIHOHAD-
HO MHOXKECTBO U HEIpPEK'bCHATA €JHO3HAYHA IepTypOalus Ha JICHATA CTPaHa, a
JIPYTUSAT Ha KJacudeckara 3ajada ¢ JBHKEIO Ce MHOXKeCTBO 0e3 meprypbarisi )



C KOHYC HA T'DAHUYHUTE HOPMAJU KbM MHOYXKECTBATA, IIPU yCJIOBHE 3a AeduHU-
PYEMOCT Ha JIBHKEIIOTO Ce MHOXKECTBO B HAKAKBA O-MHUHUMAJIHA CTPYKTypa. Jle-
dbuHIpyEeMOCTTa B HIKAKBA O-MUHHMAJIHA CTPYKTYPa € YCJIOBUE, PAJIBAIIO CE HA
HapacTBalla MMOMYJIIPHOCT B ONTUMHU3AINATA 3aPajii MIPOKaTa MPUI0KUMOCT Ha
pe3ynraTute u H00puUTe CBOiicTBa Ha obekTuTe. Te3u m3cieaBaHUs Ca PA3BUTU B
11, xbaeTo ce m3cjaeasBar mporecn Ha mpoekTupane. OcBeH de e JoKa3aHa 00Ia
TeopeMa 3a CHINECTBYBAHe Ha PEIIeHue Ha IPOIEC Ha ITPOEKTUpaHe BbLPXY Jedu-
HUPYEMO JIBU2KEIO Ce MHOXKECTBO, M3sICHEHA € C IPUMEPH BPb3KaTa C MIPOIECUTE
Ha U3MHUTAaHE C KOHYC Ha I'PAHUYHUTE HOPMAJIH.

[Tybaukarusara mom HoMep 16 B cnmCbKa ce OTHACH K'bM TEOPHUSTA HA MOHO-
TOHHHUTE OMepaTopu. [ytaBHATA ¥ TeJT € Jla OTTOBOPU HA €JIMH BBIIPOC, MOCTABEH
or Borwein u Wiersma. B kiacuuecka pabora na Asplund (mopassura cpaBHU-
TeJIHO CKOPO OT Borwein) ce BbBEKIAT AIMKINIHATE MOHOTOHHH OLEPATOPU KATO
TaKHBa, KOUTO HE MOraT Jda C€ pa3J/iozKaT B CyMa Ha MOHOTOHEH M HETPpHUBUaJICH
IUKJIATHO MOHOTOHEH orepatop. V3cieaBaiiku pauaasno CHMETPUIHUTE Omepa-
Topu ¢ Jie(PUHUITHOHHA, 00JIACT, ChIIbpPXKAIIA Ce B paBHUHATA, HUE YCIsIBAME 1A
[OCTPOUM IIprMeD Ha (HeJIMHEEeH) alnKJINIeH MAKCHMAJIeH MOHOTOHEH OIIEPATOP,
qusITO JeUHUIMOHHA 00JIaCT € OrpaHuIeHa.

4 Heobxoaumu ycJIOBUS 3a OITUMAJIHOCT B Ge3KpaiiHo-
MepHH npoctpancrsa (1-10, 15)

Teopusgra HA ONTHUMAJTHOTO YIIPABJICHUE € IPECEYHA TOYKA Ha ONTUMUBAIMUATA,
GYHKITNOHAJHIST AHAIN3 U HETJIAJIKNAA aHAIN3 U, OT eJHa CTPaHa, M3IMOJI3Ba METO-
JU OT Te3W BaXKHU 00JIaCTU HA ChbBPEMEHHATa MaTeMaTHKa, a OT JApyra CTpaHa, €
M3BOP Ha HOBU 33291 U HOBU UJEU 33 aHaucTHTe. B mybaukamusaTa mom Homep 15
B CIIUCBHKa € JI0Ka3aH HPUHINIILT Ha MakcuMmyMa Ha IlonTpsarun B Gekpaiinomep-
HO (pa30BO IPOCTPAHCTBO, KATO B CPABHEHUE ChC ChIECTBYBAIATA JUTEPATYPa Ca
oTc/IabeHu JBe OT TPAIUIIMOHHUTE B 001aCTTa IpearnooxKennsd. [IbpBo, HIMa Hu-
KAaKBU OTpaHUYEHUS 33 0AHAXOBOTO MPOCTPAHCTBO, B KOETO CE€ PA3BUBA IIPOIECHT
- B JIATEpaTypaTa OOMKHOBEHO CE€ M3UCKBA CHINECTBYBaHE Ha CTPOrO M3IIbKHAJIA
cIiperuaTa HopMa. BTOpo, IPUHIUIILT 38 MAKCUMYyMa € JoKa3aH 0e3 KJIF0YOBOTO
M3UCKBaHe 33 KpaliHa KOpa3MepHOCT Ha ajrebpuaHaTa pa3/inKa Ha MHOXKECTBOTO
oT ha30BUTE BAPHUAIMY U IIeJITa. '1e3u u3cjaeapanus ca npoabkenn B 10, KbaeTo
€ HallpaBeH OIMNT 3a CHUCTEMATH3AIlns Ha Pa3/IMIHNUTE TUIIOBE BapUaIlNN, Pas3T-
JIEXKJIAHU B JINTEpaTyparta, U € IMoJddepTaHa BaXkKHOCTTA Ha “paBHOMEpHOCTTA” HAa
AITPOKCUMAIINATA HA MHOYKECTBO Upe3 JIaI6HO MHOXKECTBO OT Bapuaruu. 11pu ToBa



ce TOoJIydaBa pe3yJITaTbT OT 15 Ipe3 ChbBbPIINEHO pasjntdeH MeTox. B crarusara 8
Haif-9eCcTO U3IMOJI3BAHUTE BAPHAIUU B ONTHMAJHOTO YIIPABJICHHUE CE Pa3IJIEXkKIAT
OT TUIeJTHA TOYKA HA HEIVIQJIKWUs aHan3. BbBexKIaT ce paBHOMEPHU JIONMUPATETHI
MHOXKECTBA, U3y4aBaT Ce HIKOU TEXHU CBOWCTBA U Ce JIOKA3Ba TEOpEMa 3a Hepas-
nenumoct. [IpeacraBenu ca u JiBe IPUIOXKEHUsT HA TeOpeMaTa 3a Hepas3/Ie/IMMOCT.
[IbpBoTO OT Te3u npuiioKeHus e abcTpakTHA TeopeMa 3a MHokuTejnTe Ha Jlar-
pamK B 0AHAXOBO IPOCTPAHCTBO. BTOPOTO NpujoKeHUE € HEeOOXOIUMO yCJIOBUE
3a ONTUMAJHOCT OT THII NPUHIMI Ha MakcuMyMma Ha llonTpsarun 3a 3asada Ha
OITUMAJIHOTO YIIpaBjieHne B O6e3KpaitHOMEPHO (ha30BO MPOCTPAHCTBO, KATO BEUe
He ce IpeJIIoara u3IbKHAJJIOCT HA MHOXKECTBOTO, KOETO UCKaMe Ja JIOCTUT'HEM B
Kkpaiinust MoMeHT (T.e. nesita). Karo ciescrBust ce mory4aBar OCHOBHUTE TEOPEMU
or 15 u 10. B nybiukanusara 6 ca mpob/KeHN U3CAEIBAHUATA HA CBOWCTBaTA
Ha PABHOMEDHUTE JONUPATETHA MHOXKECTBA U € M3sICHEHA BPb3KATA UM C JIOIU-
paresnuust kouyc Ha Clarke B pedpepenTHaTA TOUKA.

EcrecrBena ciesBaiia cTbIIKa € Jia ce MPUJIOXKH IOJIydeHaTa abcTpaKkTHA Te-
opeMa 3a MHOXKHTe/UTEe Ha Jlarpamk KbM 3ajlada Ha ONTUMAJJHOTO YIIPaBJICHUE
B KpaitHoMepHO ($a30B0O MPOCTPAHCTBO, PA3IJIEXKIaHa KATO OINTHMHU3AINOHHA 3a-
Jlada B 0e3KpailHOMEPHOTO MTPOCTPAHCTBO OT CbOTBeTHUTE TpaekTopuu. CbIinec-
TBYBaT MHOI'O ODIIU HEIVIAJKH HEOOXOJUMU YCJIOBHSA 3a OITHMAJIHOCT 33 TAKHUBA
3ajaun. B 7 e pazriexkiana Hafl-iipocrara, HO HETPUBHAJIHA 33/1a9a OT TO3U BU/I, &
MMEHHO TaKa HapedeHaTa OCHOBHA 3a71ada HA BAPUAIIMOHHOTO CMSITAHE. 3aIadaTa
Ha BApPUAIIMOHHOTO CMSITAHE C€ CbCTOM B MUHUMU3UMPAHE HA UHTErpajieH (PyHK-
muonas ¢ : X X Y — R upu orpannvenns x(t) = z, + f; u(s) ds 3a t € [a,b]
u z(b) = xp, kpgero (r,u) € X XY e aprymentsr Ha ¢ (X u Y ca moxxoss-
1y bYHKIMOHAHE NPOCTPAHCTBa; B 7 € m3bpano X =Y = L*([a,b]; R")). B
nyb/ukarysita 7 (Ipu KJIACHIECKOTO YCJIOBHE 3a MHTErPAJIHA JIMIIAIOBOCT) eIur-
padukara Ha (p € AlPOKCUMHUPAHa ¢ KOHKPETHO PABHOMEPHO JIOIUPATETHO MHO-
JKECTBO U € IPWIoKeHa abcTpakTHATa TeopeMa 3a MHOXKuTeuTe Ha Jlarpamk ot
8. okazaHo e, 4e 1oyiyueHusT MHOXKUTE Ha JlarpaHxk e peryssipen (3a ja Obje
n3nos3BaeM). Vurepecto e, ge ce HAJOKU J1a ObIAT U3MOI3BAHN HAKOW TECOPEMU
OT NeoMeTpHusiTa Ha ODAHAXOBUTE MPOCTPAHCTBA, KOUTO HE CE CPEIAT B YBOIHUTE
Kypcose 1o npejamera (Hanpumep Teopemara Ha Banach-Dieudonné, onepaiust aa
Cycsun u z1p.). Taka e moJydeH 1o chbIiecTBo cTap pe3y/ITaT, HO Ype3 ChbBbPIIEeHO
paznauanu Metoqu. He ca u3no3Bann BapUAITMOHHE IPUHITAIIA U JTOKA3aTEICTBA~
Ta ce OCHOBABAT BbPXY CHenuMUIHUTE PYHKIINOHATHO-AaHAJTUTUIHN CBOHCTBA HA
pasriexjaHaTa 3aJada U BbpXy [PEIUITHN pe3ysiTaTu Ha KojekTuba. Ciier Tasu
paboTa ycuyidsiTa Ha aBTOPCKUS KOJIEKTHUB Osixa C'bCPEIOTOYEHU B IPUJIATaHE Ha
pazpaboTeHus MOAXOM K'bM OCHOBHATA 33/1a9a HA BAPUAIIMOHHOTO CMSTaHe, HO IIPU
C'BINECTBEHO HE-JINIIIIUIIOBO ITOBE/IEHNE Ha UHTErPAaH/a 110 OTHOIIIEHNE Ha II'bpBAaTa
npoMensinBa. B crarusara 2 6sxa moydeHu mo-obIiy TeopeMa 3a Hepas3 e IMMOCT



1 abCTpaKkTHA TeopeMa 3a MHOXKHUTE/INTe Ha JlarpaH:K upes BbBeXKIaHe U n3yda-
BaHe Ha MOHSITHETO “TaHTeHIMaJHa TpaHcBep3aanocT . [lo-cuiHa, HO mo-TecHa 3a
[pOBEPKa BEPCHsI Ha TaHTeHIMAJHATA TPAHCBEP3AJHOCT — CHUJIHA TAHTEHI[HAJTHA
TPaHCBEP3AJIHOCT, € BbBeleHa 1 usydapana B 1. Ilpu ToBa e mosydyeHo mpasuio-
TO 3a audpepeHnpane Ha cyMa 3a Kiacudeckus cybandepennnan na Clarke mpu
3HAYNTEHO I0-CJIa0U IPEeIIIoJIOXKEHNsT OT U3BECTHHUTE IOCera pesyiarard. dpes
M3II0JI3BaHe Ha TAHIEHIUAJIHATA TPAHCBEP3AIHOCT B IIyOJMKAIUsTa 4 OTHOBO €
aTaKyBaHa OCHOBHATa 3aJaja Ha BapPHAIMOHHOTO CMsITaHe OT abCTpaKTHA IJIeIHA
TOYKa, KATO Haii-100poTo 70 MOMeHTa ycjaoBue Ha Aubin (M310/I3BAHO MIUPOKO
or Clarke) e mocraBeHO BbB BapHAIMOHEH KOHTEKCT. Bpb3kaTa Ha MOTOYKOBUTE
pasriexkJaHns B OCHOBHATa 3aJlada Ha BApPHAIMOHHOTO CMsITaHe ¢ abcTpakTHaTa
GYHKIIMOHATHO-aHAJUTHIHA [IOCTAHOBKA € KOMEHTHPAHA B JI0CTa OOIIA CUTYAIHSI
B 3. ToBa ca m3cieaBaHWs B IPOIEC HA pa3BUTHE — Bede € IOJIYIeH MHOXKUTET
Ha Jlarpam»K 3a OCHOBHATa 3aJlada HAa BapUAIIMOHHOTO CMsiTaHe P BapUAaI[HOH-
HO YCJIOBHE, JOIIYCKAIIO CbHIIECTBEHO He-JIAIIIUIOBO MOBEIEHNEe Ha HHTEIPAHIa
(crarus va M.Kpbcranos u kanauiara, npreTa 3a medar), XapaKTepu3upaHu ca
BasKHUTE IOHATHSI 38 TPAHCBEP3AJHOCT U CyOTPAHCBEP3AJIHOCT B AyX, OJM3BK JI0
TaHTeHIMATHATAa TPaHCBep3aJHocT (cratus Ha kanaugara u C. Anocrosos u M.
Busac — y4enunu Ha KanamgaTa — IPeJJIOKeHA 3a [eYar).



