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YOK 517.98

OUHMTHHE JJIEMEHTH B NIPOCTPAHCTEE MEP PAJIOHA

¥.Betep

B [1] BBeJSHO NMOHATHO (MHMTHOT'O SJOMBHTS APXMMBIORO BOKTOD~
HOR pemeTHM. B HacTOAmBN! 3aMOTKe yCTAHSBJMBAOTCH, 4YT0 (MHUTHHG
BJEMEHTH B K-TIPOCTPSHCTEE Mep PAOHAZ HA JIOKAJBHO KOMISKTHOM IpO-
CTPRHCTBE  CYTE MePH C KOHEUHHM HOCHTEJOM. UCHOJABBYETCA TOpMM-
"HoJorua 13 [2-6].

1. HeyseM ¢ HEKOTODHX BCHOMOT'ATSJBHHX YTEeDRAeHME.

lycre (V,|-|,V,) —~ HODMMDOBEHHEA pelleTKa, OCOBHAVAEMSS TAKES
uepez (V,}-|), rae |-| - sanasHag HopMa, 8 V_ - KOHYC NOJOXH-
TeJEHHX 3JOMBHTOR B V.

MHOXSCTBO BCEX pPoryJApHHX (VHKUMOHANOB, T.e. IPOACTSBMMHX B
BAfle PasHOCTH NOJOXUTOJEHHX JHHeMHHX (YHKIMOHSJOB Ha V, 0003Ha-

4YuM 4Yepes V. OCO3HaYMM TONOJOTHYECKOS CONPAXSHHOe HPOCTPAHCTBO K
(Vof-1), T.0. MHOXOCTBO BCOX HONPOPHBHHX N0 HopMe | | JowefHHX

Qymamonsnos Ha V, vepes Vi'lc %, UzBecTHO, 4TO ecm  (V,}e}) -
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HODMHPOBAHHAH DOMeTHKE, TO V’l,‘c 17, ¥ ecam (V,}-§) - Oausxosa
pemeTKa, TO Vi‘lx v [2, § X.3, reopema 11.

ITOT pPeRyNLTAT caejyeT u3 Jojee oOmeit Teopems, koropad Qop-
MyJMpPyeTCS C IOMOEBI TOMNOJOI'MYECKMX CBOMCTE KOHYCS B DaccMaTpu-
BBOMOM HODMMDOBAHHOM IpOCTpaHoTBe (oM. [6,7]).

Teopems 1. Ecau (V,§-},V,) - ynopadousHhoe OanazoBo npoom-
DIHCMBO C SOMHHYMNM, HODMLALHMAR, BOCnpousBodsupim  KOMYCOR, MO

Vi - V.

YxaxeM Xpyr'yo CHTYALUMD, B KOTOpPo¥ Aad YIOPANOYEHHOrO HODMM-
poBaEHOIC npoorpascrea (V,]-]) TaKKe BHIOJHAOTCA  PaBaHCTRO
Vi‘i = ?. IycTe V - BOKTODHAS DONETKS OIPSHINOHHHX 9JIeMEHTORB
OTHOCHTOJEHO CUALHOR eIvuy vo. C nomomse GOpMyJH

fvigs= Infla > 0 1 jv| €AV}

BEoJeM B V HOOTPHUSTOJNBHHR (QYHKIMOHEJ, KOTOPHE RBULY apXuMeio-
BOCTY OK83HBAOTCA HOPMOR, [IDUYEM MMBET MeCTO

v} € lulovo (wev).

HocTpoerHad 110 BHODSHHOR CHNBHOR ©IMHMLS v, HOpM2 B V HaSHRESTCA
U -HOpMO#. TaxuM o0pasoM, V IpeBpamaeTcs B HODMMDOBEHHYD BEKTOp-
Hylo pelleTKy OTPRHWYOHHHX SJOMEHTOB

Teopema 2 [3, Teopema VI.6.4, Toopema IX.4.6]. [llycms

(Vy1:1,V,) ~ HODRUDOBOHHOR DEUSRKO OZPOHUNEHNNT dAemenmoB. Tozda

1) (V01,0 = Vi

2) (V,|'1y}) eomw EB-npocmpaxomBo ¢ aJOumUBHOU HODAOG.

OTMOTEM, 9TO B CJyYRS COBIBJSHMA TOIOJOIHYECKOrO CONPAKSHHO-
IO ¢ DPOCTDAHCTBOM PErYJAPHHX (QYEKIMOHSJOB SJOMOHTH TONOJOIHYeC-
KOT'O COUPAXSHHOIO NPOCTPAHCTBS OMACAHH YHMCTO IOPANKOBHM CBORCT-
BOM TOJOXATEJHHOCTH, T.6. 003 NPHRJSYOHUA  TONOJOTHYSCKHX
cBoftoTE.

Teopemas 3. [ycme Jano ynopadouenMoe 6exmopHoe npocmpaxcm8o
(V,V,), komopoe YOOB4EmMBOPREM CASOYIUALR JCAOBUSM:

a) 8 V cyuecmbyem wopaa ||, omHocumeavto xomopod (V,|-|,V,)
ecmb ynopadouenkoe oonaroBo npocmpancmbo, 8 Komopom Komyc ¥,



BOMHYMHTL, HODMAALHES U Bocnpoussodsauil;

b) (V,V, ) ecmb BOHRODHOR DEWEMHQ OZDOHUMEHHNT 3ASMENTOE  Om-
i;ocgmexbno Cudnnoll edunuy v, ¢ coomSemembyouet v -Hopaod |- {,.
ceda

(V) = (V1) = V.
2. Hopmu [}, u || oxBubauernma ua V.

HoKasaTeaLOTRO,. [I6pPBOS yTBODKAGHMe CHROKYOT U8 CONOCTSBJOHHA
reopem 1 ¥ 2. [lpexns YoM YCTSHOBUTE BTODOS YTBODKISHUG, SBMOTHM,

uTO f(V,g‘gQ,'V) v (V,}-1),V> ~ OyaibHWe NapH ¥ YTO AR  HOPMMPO-
B8HHOTO TIPCCTPAHCTBA TOMOJOTHMA, TOPOKIAeMss HODMON, ecTh TOMOJNO-

s Mexky {8, Teopema 8.3.5]1. OCosHauwM yepes o(V,V) cxnadyp TO-
MOJOTHIe, £ 4epes T, ¥ T - TONOJOTMM, NOPORIeHHHe HOpMamu [ |, X
{-} coorBeTcTBOHHO. TBK KaK BCS TPH TONOJOTHM COrJIACYRTCH C J@H-
H#Oft ABCRCTROHHOCTEI, TeopeMa Maxiku - Apewca [2, § .3, Teopems
8] NpUBOIMT K JBYM OTHOUOHMAM:
oW,y y gt % OV,VI<T, €T,

OTCKAY TIONYHgeM CYmSCTBOBAHUE NOJOXMTENBHHX wuced C,,C Taxux,uro
jvi € e Qvl, 7 Jvi, < clv] ana v ¢ V. CreAoBaTesRHO, o0e HOPMH
IKEMBAJSHTHH Ha V.

CreACTBH#E . BEHMODHOS DEUSTHI OZDOHUMEHHNT JAcmermo8,  yoob-
ASMBODIOYAR YCAOBUD 8) meopess 3, C NOMOULD HODMUDOBHL NO  Cuib-
HOU edunuue npedpauaemcs 8 CaHATOBY PEUemEY OZDAHUMEHKNT 3ACMEH-
mos.

2. Ha NOKAJbHO KOMIIBKTHOM XayCcROpfoOBOM mpocTpascTBe T pac-

CMATPUBRETCH BOKTOpHAs peweTka K(T) BCEX HONPOPHBHHX (WHUTHHX
PyHxuMit 2, T.e. TAKMX, UTO HOCHTOJL

supp(z):= ¢cl{t ¢ T : z(t) # O}

KOMITEKToH. Mepoft PajoHa Ha T HasHBReTCA BCAKMR JMHOMHHE QYHKUMO-
Han ¢ Ha K(T) co zHsvexuamMd B R, KOTOPHZ YACBJAGTBODAST CJjeAyRmEe-
My YCJOBMD: IS ABCOOTO KOMIIAKTHOI'C NoiMHEOReCTBA " K < T HaMfpeTca
wmeNo a, v 0 rakoe, 9T0 {W(T)| €0 « 7] A4 Kagnolt QyHKUMK
T ¢ K(T), nna xoropolt supp(r) < K. 3jgecey |r] - HOpM& B NpoOCTpaH-
cree K(T), T.e. jx):= g\elglz(t);. BOKTODHO® NPOCTPSHCTEO BCEX Mep
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(PagoHa), CHEORSHEOS OCTOUTREHHEM IIOPAENOM {(CumTes 4 2 0 Toris u
TONEKD TOTEA, XOTEA Kir) @ 0 i Hamnoro 0 € = ¢ K(T)), Inpeaps-
mseTcR B K-mpocTpaEcTBe [G)] ¥ odozdavagTed uepes #(T).

Hycrr p - mozoEMTensHAd Meps. OHA OPOAOFESTCA  6MMHCTREHEHM
oophmoM He SO0 MUPOKYC COBCKymHooTE yeExumf L{T,u], KOTOPHO
HEZHERNTCA P-PHTeTQUpyessne QyHamave. 3HAVEHHS IDOJONKEHMA MSDH
4 He ddeMaHTe I ¢ L(T,1L) OUHYHO HasgeseTOd WHTOIPanOM ¥4 o002HB-
wpaToA TOR Xe OynBol Ty, A Texme [fodu. B smomecTme L(T.i),
TONYYBREMEMER #3 L(7,U) IyreM (OXTOPURSLMM 0O MHORECTRY  (QVHRIME,
LIS KOTOPHE wi(T) = {1, OOHUHHM 00Da30OM BRAJASM, € OFHOR CTUPOHH,
MuHelNNe OrepPALM M NODAZOK, & ° EDYrof - HopMmy Iio Qopuyte

yzi = [ixide, ©Ee T pacoMartpEBsercH kax QYHRUMA, XOTH HE  CRMOM
Iaje T oCOSE9YART KANCC SHRMESMOHTHHY fymipdi, Torza, B 4SCTHOC-
Tit, OKBBEDBBeTCH, 4T0 |Xf € |yl Bagver §X] € fjpiia.y ¢ LiTn) ).
T.9. HOpMA MOHOTOHES,  uro L{T,u) ectr Sagexoso K-OpoOTPaHCTES.

PYIRws g, CHpOARJeHHAA JOXANEHO L-TIOUTH BCHAY {(JCK. j~-H.B.}
Ha T ¥ OpRBmMeRas aHosedds B B U J+o,—«), HA3EPREETCA JAOKAJBHO
p-MHTRUDRDYeMOl, ech yHwiMa gr npmHsilemyT £(T,4) I3 xaxumof
dyaximE 1 € (T}, COROKYIHOCTE EBCSX JOKAJEHO L—WHT=1UDPHDYeMUL
GroriEd Ha T oC09HAYSaTCA TePes Li,,1T,u). TaRTOIMRYA Li,, (T,W)
o MHORSCTBY BCoX Jyaxumd o, p-I.B., OCpDABAKNMXCR B NyJbL Ha T,
noayyaeM  MPOCTPaECTBO Ly (T.i), B XOTODOM DOPAACH  BBOIMTCA
KAHOHMYBCHI OODR3OM.

AiA Kexaofl MapH |0 OTRefeNfeToR  HOCWTAIE S, K2y MHORSCTEQ
BeaX TOueM t ¢ T TaMUX, WTO Na4 HewUol oupecTHonTH U TOMKM
cymecTsyerT DYHMUME T < A(T) TREaA. ITO SEOD(T) < U u jir) # C.
HOCHTOML MODE-BCOTHa SaMEHYTOS MHORRCTEO.

Teopema 4. Fouu Mepa FoOoMe {1 maHgl, wmo LiT,u!  eome
K-rnpoompancmBo DZDORUNEHMNT 3AEMEHMOG, RO HOCHMeLh MSDW &4 KO-
HEYSH,

JorazarexsorBo. B CaHexoeow K-mpocrpasctss L(T,u) woryc L .
COCTOSMR ¥2 BeeX QyHHIDM x € L(T,s), MR KOTODHX BHICIHARTCHA
z{t} 2 0 y~11.B. ®a T, OYEBAJHC BOCOPOMZBQRANMA, B CWAIY MOHOTOH-
HOCTH MHTSI'DAJLHON HOPMH ~ HODMaleH, B KBK DORONVTOJLHHIY HOHYC B
HOPMHPOBSHHON DERIOTKO - OH TEHNME ZAMHHYT. B CHAY PO MIONONGHEH ,
(L{T,}, L, ) yhoBaeTBOpdeT yoloBED b} TecpeMd 3. C(AeJGBATEMAbHO,
mHterpasrHBEs EOpMe |- § W v, -HOpME || SKBABAJNONTHH B L(T,u), Tax
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YTO N0 TeopaMe < TONOJOTMYSOKM CONPAROHHOS (L(T, ), 4 0) =
= L®(T,u) ects KB-IPOCTPEHCTEO C 8ANATHBHOMN HopMoRt. B vacTHOCTH,
L¥(?,u) YEOBJGTBOPAST YCJOBAM (A). OTCOES CJGAYeT  KOHOUHOMEp-
HOCTb NpocTpascTBa LV(T,u) WM, UTO SKRMBAJOHTHO STOMY, KOHeU-
HOCTBL EocHTens {2, §IV.3.31.

3. B apxumezOoBOf BOKTOPHOR pemeTke V BEBOIMTCHA NMOHATHe denmr-
HOro bjemeHTa [1] CJasZynUMM OOpagoM. 3JeMeHT ¢ ¢ V HasuBeaTos
(oHUTHEM, ©CJM CYHMOCTBYeT BJOMSHT 2 ¢ V, oOjoZammu# CcROMOTBOM:
INd KaxRoro v € V CymecTByeT WMCJHO ¢, > 0 TaKoe, WTO BHIOJHABTCHA
HOPABSHCTBO

vl A\ clol€ o,z
p¥E KBXAOM ¢ 2 0. DJOMOHT Z HASHBAETCH MaxopsHTol fummTHOrC sie-
MSHTS .

B {91 Ouno yoTSHORASHO, 4TC B K-mpocTpaHcTee ¥(T) BCEX MEp
PajgoHa Ha JOKAABHO-KOMIIAKTHOM IpoCTpeHcTBe T Mepa ¢ ABJAOTCH
(UEMTHHM SJEMEHTOM B ¥(T) TOrka M TOARKO TOTNR, KOrje L;..(T7.9)
ABNAGTCA K-UPOCTPRHCTBOM OTPSHMYOHHHNX OSJSMEHTOB. [lpm  RomoJmm-
TEJLHOM NPOIIICNOKSHMM O O-KOMIIBKTHOCTHM IPOCTpPSHCTBE T OK83HBA-

8TCa, 4TO HOCHT8Jb S(P MepH ¢, xoTopea B ¥(T) ecTh (WMEMTHHE &JB-

MeHT, KommakTeH {10]1. A TAK KoK B 9TOM chyyse
Lloo(T,tp) = L(T,p), ¥3 TeOpeMH 4 IIOJYY88M KOHEUHOCTE HOCHTeJA

SQ. TaxM 00pasoM, HOKa38HS

Teopema 5. Ecau mepa ¢ ecme  Juxummntl,  SACAEHM 8
K-npocmparcmBe M(T), MmO €6 HOCUMBAL ~ HOHEUHOE MHOXECMBO.
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