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FJABA VI
BEKRTOPHOE MHTETPNPOBAHHUE

B amoii eaase, ecau F— omdeaunoe 4oKaibHO 6WINYKACE RPOCHDAH~
cmeo (nad nosem R uau C), mo uepes F' obosnauaemca ezo conps-
acenroe, vepes F” — ezo emopoe conpascennoe, a uepes F'* — anze-
6pauneckoe conpsocenroe x F' (npocmpancmeo ecex aunelinnzr gopn
na F'); F" ecmv eexmoprnoe nodnpocmpatcmeo npocmpancmea F'*,
u F omoxcOecmeasemces (kax eekmopHoe npocmparcmeo Ges monosozuis)
C HEKOmopHM 6EKMOPHBM Rodnpocmpancmeom npocmparcmea F.
Yepes Fy; obosnauaemcs eexkmopHoe npocmpancmeo F, wnadesenmnoe
ocaabaennol; monoaocuer; o(F, F'); ® smoii monosoeuu omHocames
snumemul «cAabully u «caaboy.

B smoii enage T osnauaem Ao0kaabHO kKOMRAKMHOE RPOCMPAHCMEO,
Hr(T) uau K (T) (coors. ¢4'¢(T)) — eexmopHoe npocmpancmeo Oeti-
cmeumeavHulx (COOTB. KOMPACKCHBLL) Henpepulenwr gynryuli wa T
€ KOMRAKMHBIM Hocumeaem; Oaa awbozo Mmuomcecmea A us T uepes
ot (T, A) (cootB. &%¢(T, A)) obosnauaemcs nodnpocmparcmeo npo-
cmpancmea % (T) (coors. ¢4¢(T)), 06pasosanroe memu GYHKEYUAML,
Hocumeadv xKomopulx cofepxacumesn ¢ A. Bcwody, ede ne ozosopero npomus-
noe, npocmpancmeéo & (T) (cootB. 88 ¢(T)) 6ydem nadeasmuvca UHIYK-
muensM npedetor Monoa02uil PABHOMEPHOT, CXo0umocmu 6 KaxcOom
us noonpocmpancme & (T, K) (coorB. #'¢(T, K)), 20e K npobezaem:
ece womnarmuwie nodmuoxcecmea us T.

HamomMEuM, 4Wro 2Ta TONOJOTHA MajKOPHPYET TOMOJOIHIO paB-
HOMEpPHOH CXORMMOCTH M, CTajio OHTH, OTAeNMMa; OHA HHEYHHEpYyeT
B wampoM m3 & (T, K) (coorB. &¥¢(T, K)) Tomosoruio paBHOMepPHOMH
cxogumoct (Tom. Bekt. mpoctp., ta. II, § 2, n°4, samewanme 3).
IIpocrpanctBo & ¢(7) oToMpeCTBIAETCA ¢ NPOCTPAHCTBOM, MOJyHae-
MEIM u8 &5 () myTeM pacmupeH#s moas ckaaapoB ot R go C. YVrsep-
#Oenye, gyro AuHeiHAA dopma Ha ¢4 (T) ecTb Mepa, oBHAHAET, UTO OH®
nenpepuena (Tou. Bexr. mpoctp., ta. I, § 2, n° 4).
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§ 1. Unrerpuposanne BexTop-QyHRuml

B arom maparpage p osHauaer moaoskurensuyio mepy Ha T, a F —
OTAeIMMOe JIOKAJbHO BHIIYKJIOE BEKTOPHOE NPOCTpaHCTBO Haj R.
Jaa ao6oro otobpaxenns f npoctpasctsa T B F m mobGoro saeMernTa
#' npocrparctBa F', conpssxennoro k F, wepes (f, z') mam (', f)
o603HagaeTcss ymexopasds QyEkousa 2 of Ha T. Mwe roBopuM, uto f
obnajgaer cratapro cBoiicTBoM P, ecam (#', f) obaajgaer cBOACTBOM
P pas mo6oro 2’ € F'. Hanpumep, f HAa3KBAETCA CKALADHO CYUyeCMEcH-
HO p-unmezpupyemsin, ecin pas aoboro 2’ € F' pymkmma (z', f) cy-
INeCTBEHHO pi-HHTeTpHpyeMa.

OTMe1nM, UTO B 9TOM OIpERETEHMHM TOHMOJOTHA HmpocrpaHcrsa F yda-
CTByeT ININb Yepe3 HOCPENCTBO COOpPAKEHHOTO K F mpocrpaHcTBa F'.
Qynxuua f, obragaomas CKaIApHO cBojictBoM P, Gymer mM ofiamarh
CKaJIAPHO W IpM 3aMeHe TONOJOTHH HpocTpaHCTBA F d06oif oTmeamMoit
JMOKAABHO BHIYKJIOH TOIONOTHEH, COrNacyiomencs ¢ XBOHCTBEHHOCTLIO
Mexny F m F'.

1. Craaapmro cyuwecmsenHo unmezpupyemsie HYHEYUU

Ecnu f— cranApHO CYmMEcTBeHHO W-WHTETPHpPYyeMOe OTOGpaskeHme
T B F, 10 oroGparkeHue z' > S(f (t), #")du(t) ects amHeHHAs
dopma Ha F’, 70 ectb dJeMeHT aareGpamdecKoro compsiKeHHOTO F'*
g F'.

Oneepenerue 1. WETerpamoM oT f OTHOCHTENLHO L HA3LEAEMCA,
u obosnauaemcs uepes S £ dp uau S @) adu (), saemenm npo-

cmpancméa F'*, onpedeasnemuiil pasercmeom

@, {raw={ ' p)dn

0aa ecex #' €F'.

Ecau — HenpepHBHAs BeKTOP-QYHKOHA ¢ KOMOAKTHEIM HOCHTe-
JeM, TO OHa CKAJAPHO HMHTerpmpyeMa m ompefeieHme 1 coBumagaer
¢ onpepesieHmeM HETerpaia oT f, gaHHEM B rmase [II, § 4, n° 4.
C gpyroit cTropoHsL, ecin F — 6aHaX0Bo MPOCTPAaHCTBO M f CYIIECTBEH-
HO mHTeTpupyeMa (rux, V, § 2, onpegesnenue 2), To f CKaJAApHO Cymie-
CTBeHH() MHTerpEpyeMa M oIpefeseHme 1 coBmajgaer ¢ ompefieleHHEM
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gHTerpaia oT f, faHHHM B Taase V, § 2, n° 2 (ra. V, § 2, npepaosxke-
guwe 6 m ra. IV, § 4, caegcreme 1 TeopeMur 1).

Mpunmep. Iycrs X — IOKaJbHO KOMIIAKTHOE IIPOCTPAHCTRO
" t > Ay — oroOpaskeHme mpocTpaHcTBa I B mpocrpancrso I (X) mep
na X. YrBepiKieHHe, 4T0 ceMeficTBO > A; p-coriacoBamo (ra. V, § 3,
ompenenenne 1), oapavaer, 910 0HO 06pa30BaHO HOJOKATENLHEIMA MepaMH
7 0TO0PasKEENe ¢ b= A; CKANAPHO CYMECTBeHHO U-HHTETPAPYEMO U [-m3Me-
pumo B Tomonorad ¢ (M (X), &% (X)). Ero mATErpaNl OTHOCHTENBHO |1 €CTH

Mepa, xoropasg B riase V, § 3, n° 1 ofosmadamacr depes S?», dp (1)..

ameuanusda. 1) Ecau F KoHeIHOMEDHO, TO BCAKOE CKAJAPHO
CYHecTBeHHO MHTEIpupyeMoe oTo0parkeHue npocrpancrsa I B F cyme-
crBerHO mHTerpupyemo (ta. V, § 2, n° 2). Hauporus, B 06meM ciydae
CKaJIAPHO TpeHeOpekEMas (yHKOWA HAa KOMIAKTHOM HPOCTPAHCTBE
T wmosker maske He OHITH p-maMepmMoil (ympaskueHme 12).

2) flcHo, 9To HHETETpAJN OT f 3ABHCHT JHMIIb OT KJIacca f MO MOAYII0
OPOCTPAHCTBA CKAIAPHO JOKAJIBHO W-TPEHEGPEKHMHEIX OTOGpaKeHMH
T B F. OrMermM, 9T0 CKaJISAPHO JOKAJBHO mpeHeOpe;xmMas GyHRIUS
¢ He o0s3aHa 06pAmATRCA B HYNb JIOKAJBHO MOYTH BCIOLY (yIpasxHe-
mme 12). OxHako aTo GyfeT Tak, ecaw B F’ cymecTByeT IoCIeqoBATENb-
HoCTh (27), BCIOAY mioTHas B Tomosormu o(F', F): meficTBUTENBHO,
aycrs H, — moxasbHO UpeHe0peKuMoe MHOKECTBO Tex Touek ¢ € T,
B KOTOpHIX (¢g(t), #n) == 0; Torma ob0beguumeEne H wmHOKecTB H,
JIOKaJIbHO TpeHeOpexuMo M AaA Jio6oro ¢ ¢ [/ mpum Bcex n BHIOI-
HAeTcA paBeHCTBO (g(f), #n) = 0, orxyma ¢g(t) = 0.

IIycre u — Henpepuisnoe nmHeiHOE OTOOpa’KkeHWEe NPOCTPAHCTBA
F B otmeammoe NOKANBHO BHIOYKJOE TPOCTPAHCTBO (G} €0 COLPSIKEH-
Hoe 'u ecTh gumHeitHoe oToGpaenme G' B F', a (aire6pamueckoe)
conpsrentoe '('u) ecth AmHeitHOe oTOGpaskerme F'* B G'*, apnsanmee-
¢ TPOmO/IKeHHMEeM u; MHl GyeM CHoBa 0603HagaTh ero 4epes u. Ilpu
STOM COIVIANIEHME CIPABEIJIHBO

Ipepnoxerne 1. Ecau [ ecmv craasipho cyujecmeenno W-unme-
epupyemoe omobpaxenue T 8 F, mo omobpaxcenue wo f crarapro
CYUECMBenHO P-uHmezPUpyemo U

S(uof)dp,=u(5fdu) .
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HeiicTeuTensno, npm moGoM 2’ € G uMeem (&', uo f) ="u(z), ),
OTKYy/Jia BHITEKAeT IEPBOe YTBEP/KIEHME; BTOpPOe ciefyer w3 (opMyJH

<z’, S (wof) dp.>= S &', uof)dp,=<‘u(z’), Sfdp,>=
=<z', u(Sfdp,)\/\ .

B gactHOCTH, CKAJNAPHO CYMECTEGHHO U-HHETErpApyemoe orobpa-
ykeHMEe [ OCTAETCHA CRAJIADHO CYIECTBEHHO U-MHTETPHDPYEMHM IDH
-3aMeHe TOIOJOTHH HPOCTPAHCTBA f MeHee CHIbHON TomoJormei.

Hreennomerue 2. Hycmv [ — cEanapro cyuecméenno (-unmezpu-
pyemoe omobpascenue T 6 F. [as awboli ozpanusennol W-usmepu-
Mol yucaosoli Pywryuu g» 0 omobpaxcenue tr> g () f (t) npo-
empancméa T 6 F (o6osnavaemoe gf uau fg) ckaaipHo cyujecmeenio
u-urmeepupyemo, f CKAAAPHO CYupecmBeHHO (gW)-UHMEs PUPYEMO

u f fd(gw)= g fgady.
910 — Hemocpe/icTrenHoe caefcTene GopMyne (2, gf =g (&', )
pasg gioGoro 2’ € F' m  ¢GopMyIH S hd(gu)= S hgdu pna moGoii

CYINECTBEHHO WU-HHTETPHPYEMON CKANApPHOE ¢yHxuum k (ra. V, § 5,
teopema 1).

Muorue mpensosKeHHs 0 CYMECTBEHHO HHTETPHPYEMBIX THCIOBEIX
QYHEIAAX [NOCIOBHO IEPEHOCATCS HA CKAMAPHO CYNeCTBEHHO HHTE-
rpupyeMuie BerTop-QyHKmunm. Cpeam Hambojee BajyKHBIX YKaKeM
YCIOBHS CYNIECTBEHHON WHTETPEPYeMOCTH (YHKOUH OTHOCHTEIBLHO
MePEHl, OIpelieieRHOR MioTHOCTHI0 (Ta. V, § 5, Teopema 1), mam oTHO-
cuTenbHO ofpasa Mepsl (ra. V, § 6, teopema 1), mam oTHOCHTEIBHO
HEAyuupoBaHHOR MepH (ra. V, § 7, teopema 1), mam oTHoCHTEIBHO
CYMMBl HEKOTOPOTO CYMMEDPYEMOTO ceMeHCTBA IOJOKHTENbHHX Mep
(rn. V, § 3, opepaoxernne 5). IIpenocraBiaseM umrateno chopMmMyan-
POBaTh COOTBETCTBYIOMImE IIpe/iio/KeHusl.

Hanporus, urofm monydnTts (OopMyIHPOBKH, COOTBETCTBYONIEE
TeopeMaM o «aBoOHEEIX» waHTerpanax (ra. V, § 3, reopema 1 m § 8,
Teopema 1 (téopema JleGera — Dy6unm)), HeoGXoguMo YCHIATE YCIO-
BUA (Cp. ympaskHeHne 1); Tak, IPUMEHHB yKasaHHEE TEOPEMH K Kask-
noit m3 dynkumit (&', £), rne 2’ € F', NoryunM clefyonmume jjBa Hpef-
JOKEH U :
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pepnoskernE 3. Hycmv X — 40KGALHO KOMRAKMHOe RpOCM paH-
cmeo, t > Ay — N-cozaacosanrnoe cemelicmeo (ra. V, § 3, ompepeme-
aue 1) nosoxcumesvrviz mep na X u v= S?»t dp (). Hycmo, daxce,

f —omobpaxenue X e F; npednosomcum, umo: 1° [ craasapno
v-unmezpupyemo; 2° cyujecmeyem maroe AOKALbKO W-NpPeHeb pexcumoe
muogeemeo N €T, umo 0as awboeco t¢ N omobpascenue [ crasspro

Ag-unmez pupyemo u S fdMeF. Tozda Pynryus tr— S 1 d\y, onpe-

deaennan Oaa t§¢ N, craaapro cyujecmeenno U-ukmezpupyema u

j £ (z) dv (z) = S du (1) S £ (2) dhs (2).

Irepnoswerue 4. Hyemv T w T’ — aokaavro komnarmuble npo-
cmparncmea, U (coors. p') —noaoxcumesvias mepa na T (coors. T')
u v=pQ® w —mepa-npoussedenue na X=T XT'. Hycmv, dasce,
f —omobpaxcenue X ¢ F. I[pednososcum, umo: 1° [ craarspro
v-unmezpupyeMmo; 2° cyuecmeyem makoe AOKAALHO U-NPEHED PercUMOe
muoscecmeo N T, wmo npu awbom t&N omobpaxcenue t' r—

— [ (¢, t') cKaaapHo W'-unmezpupyemo u Sf(t, tydp' (t'Ye F. Tozeda

Pynryua t—> S f@, t')du' ('), onpedesennas dua t¢ N, ckassipro

CYWECMBEHIO -URMe2pUPYeMa U

Jfrenaoaoy={ao (e na e,

2. Ceolicmea unmezpara oOm CRAAAPHO CYULECMBEHHO
uNMmezpUPYerott fynryuu

Irepnoxerue 5. Ilyemv W — 02paHUYEHHAR NOA0HCUMEABHAN
Mmepa Ha T, S —y-usmepumoe mroocecmeo, necyupee P (ra. V, § 5,
n° 7), u f—ckarapro p-unmezpupyemasn*) PyHEYuL co 3HAYCHUIMU
¢ F. [Tycmv, daxee, D — 3aMEHYMAs 8BNYKAAS 060404KEQ MHOICECMEA
f(S) & npocmpancmee F'*, nadesenHom monosoeuet o (F'*, F').

Tozda 5 fdueu (D) D.

*) HamoMeDM, 910 HONA 0zpaHU4eHHOU IIONOKUTENHHOH MepH WU MOHATHA
P-MHTETPAPYeMOHl H CYIECTBEHHO W-HETETPHPYeMOl (YHKIEHE COBOAfamoT
(ra. V, § 2, crecTBOe IpeNIoKeRAS 3).
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Hockomsry D saABusercs mepeceyeHneM 3aMKHYTHX IOIyIpo-
crpamers, copepswamux f (S) (Tom. mewr. mpocrp., ra. II, § 3,
crepcTere 1 IpenosKeHHsA 4), MOCTATOYHO NOKA3aTh, 4TO COOTHOIIE-
e (f (1), #)<a paa Beex (€S (tme 2'€F’, a€R) puewer
/ ! Sfdp,/ ap (T); HO Tak Kak Sfdp.:Sfdp., TO 3TO BHTe-

5
raer w3 mpenaoskenuss 1 § 4 rmasm IV,

CnencreuE. ITycme p— ozpanuyennas nosoxcumenvras mepa va T,
S — u-uamepuMmoe MHONUCeCME0, Hecyujee W, U [ —omo6pasxcerue T
8 I', ckaaapro p-usmepumoe u maroe, umo f (S) codepacumcs 8 He-
KEOMOpOM GuRYKAOM CAAGO Komnarmuom muoxcecmee A — F. Toeda [

CKAAAPHO U-UKMe2PUDYeMO U S faneu(T)Ac L.

B camom pene, gia aoboro z' € F' ¢ymrnus (', f) y-usmepmMa
O orpaHmYeHa Ha S, a 3HAYMUT, HHTETPUPYeMa, UM NOKA3aHO, 4ro f
cKanapHo muTerpmpyeMa. Hpome toro, 4, 6YAyYH KOMIAKTHEM B Fg,
3aMKHyTo B F'*, W 3aMKHYTas BHOyKJas oGolouka MHo:KecrBa f (S)
B F''* comep:knrca B A, 94TO 3aBEPIIaeT IOKA3ATENBCTBO CHIENCTBHA.

IIpEnnoxEREE 6. ﬂycmb [ —crasapro cywecmeenno W-unmeespu-
pyeman Pyrryus co snavenusmu 6 F u Sfdp,EF. Has  awbotk

ROAYHENPePuléHol CHU3Y nOAyropMb g Ha F umeem

a([ra) < @-na

OGosnaanm uepe3 [ MHOMKECTBO Tex # € /£, gid KOTOPHX ¢ (&) < 1;
D szamkmyTto, BHOyRIo m comemxumr O, a smaumr, D =D (Tom.
BeKT. mpoctp., ra. IV, § 2, caencrsue 2 mpepnosxerus 4). Caemo-
BaTEJIbHO, JOCTATOYHO JoKAa3arh, YTO i JGoT0 2’ € D° BHIONHAETCH

HEPABEHCTBO ((z’, Sfdp,)|< S*(qof) dy; HO B5TO0 cpasy BHTeKaer
u3 toro, uro |(&', £ ()| <q(f (t)) nna moGoro teT.

OrMeTnM, 4TO YmcnoBafd GYHRUEA ¢o f He o0fa3ama OHTH U-H3Mepn-
Moit (ympaskHenme 12).

Heennomerue 7. Hycme f —omobpaxenue T 6 F, ckaisapHo
cyuecmeenro U-urmeepupyemoe u maxroe, umo f(K) Oas awbozo
komnaxmmoeo muoxcecmea K us T codepacumcsa 6 HeKomopom caa6o
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KOMNAKMHOM YDASHOGCULCHHOM 8unykAoM MHoxNcecmee u3 F. Toeda
f du npuradaexcum emopomy conpaxcennomy F' k F.
Jas moGoro KOMIAKTHOTO MHO;kectBa K — T mMeeM
S fox dp= S (f ox) & (Pxp);
K OTPAHHYEHHOM Mepe QPxy U QYHKOWE [ Qg IPAMEHHMO CJEJCTBHE
OperJaoKeHnsl 5, Tak 4To S foxdu€ F. Tar kak (#', f) paa mo6oro
2' € F cymecTBeHHO p-wATerpmpyema, To (ria. V, § 2, npepaosxerue 3)
S @', [Ydu=lim S (#', )9k dy, Tae mpenen Gepercd Ho BO3PacTaio-
meMy Q)HanpyémemyCH MHOJKECTBY BCEX KOMIIAKTHHX IIOJMHOKECTB -

ms 1. Orcloga BamiouaeM, 4TO S [P d CXOHHUTCA IO 3TOMY MHO-
ECTBY K Sfdp, B Tomoxoruu o (F'*, F'). Ho
\ '/:’, Sf@xd@’:’j(z’, f)tpxdu|<51<z’, £ dp,

a 8TO IOKA3HBAET, YTO MHOKECTBO DJIEMEHTOB S 1Pk du oeparuueny

B F,;, a sRaumr, Tarsxe B F (Tom. Bexr. mpocrp., ra. 1V, § 2, teo-
pema 3), Hosromy mpennosxenue 7 BHTeRael W3 CIENYIOMEHd JeMME:

JIEMMA 1. Bammkanue ¢ F'* (¢ monoaceuu o (F'*, F')) ecaxozo
02PAHUNER K020 MHOMeCEAd U3 F codepicumcs 6o 6mopoMm ConpAdceH=
mom F".

B camoM piene, orpannueHHOE MEOKECTBO B3 F CONEPIKATCA B MOJISA-
Pe (B F") okpeCTHOCTH HYNs CHJIbHOrO compssxerBoro F' k F u, cramo
OHTh, OTHOCHTEJIbHO KOMIAKTHO B F” B Tomomormm o(F”, F') (Torm.
BeKT. mpocTp., Ti. 1V, § 2, mpepnokerma 1 um 2); a MOCKOJBKY
o(F", F') uagynmpoBana romonoruet o(F'*, F'), To neMma forasama,

Caepncreme. ITpednososcum, umo F noaypepaercusro, u nycmo
[ —craaapro cywecmeéenno p-unmezpupyemoe omobpascenue T e F,
npu romopom f (K) Oss amwboeo romnarmmuoeo muosxcecmea K us T

ozparuyero. Toeda S fdu npunadaescum F.

HeiictBuTenbHO, BCAKOe OrpaHWYeHHOE MHOKECTBO B F  orHocH-
TenpHO chabo kommakrHo (Tom. BerT. mpoctp., ra. 1V, § 3, Teo-
peMa 1) u F=F".
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eepnoxenue 8. ITycmb W — 02pAHUYCHHAS NOAONCUMENLHAT MEDQA
una T, S — p-usmepumoe mroscecmeo, vecywee U, u f — makoe y-uamepu-
Mmoe omobpaxcenue T ¢ F,umo f(S) codepacumcs 8 Heromopom ypasHo-
BEULEHHOM BBINYKAOM 02 PARUYEHHOM U TOJHOM MHoxcecnée B us F. Toe-

da [ cEaAipHO CYLYecmEEHHO N-UNMezPUPYEMO U S faneu(T)BcF.

Tax w®ark S p-mETErpUpPyEMO, TO CYOIECTBYeT ero pas0ueHme,
cocrosimee w3 [-TpeHe(pe)RUMOro MHOKecTBa N mW TIOCHELOBATENb-
Boctu (K,) TAKUX KOMIAKTHHX MHOKECTB, 9T0 CysKeHme [ Ha RaiK-
noe Kn menpepuiseEo (v, IV, § 5, n° 1); cuenoBarenvHo f (K,) ectb
KoMIOaKTHOe MHOMKecTBo B F. Torma saMmrHEyras ypasBHOBEmeHHAs
pHEOykaas oboxoura B, muomectBa f (K,) mnpexrommarTtHa (Tom.
BeKr, mpocrp., ri. II, § 4, mpennoskenue 2) m cojepPsRUTCA B IIOTHOM
mojMHOKecTBe B W3 F, a 3HAUAT, KOMIAKTHA, ¥, TeM Gomee, ciabo
KOMIAKTHA, OSHawdT (CHEJICTBHE NpeNJIokeRns o), [k, CKAIAPHO

{\-HHTETPUPYEMO H 2, = S fox,dnEu(Kn) By < p(Kn) B. Caeposa-

TeIbHO, Ajd J6G0H HempepPHBHOH MOXYHOPMH p Ha F mMeeM p (2n) <
< (Ky) sup p (5¢); mockodbky B orpaspueHo m papy ¢ OGHIEM ICHOM
xcB

u(K,) cxopures u mmeer cymmy W (T), TO Jerko BHEETH, 9TO0 IOCKE-
[OBATEIHLHOCTh C OOMUM YIEHOM S, = &+ &2+ ...+ 2n ecrb mocieno-
BareasHOCTs Komm B moaHOoM moamuoxkectse W (T)B wm3 F. Cramo
6HTb, 3TA IOCTETOBATENBHOCTh CXOMMTCH K HEKOTOPOMY 9SJIEMEHTY §
a3 p(T)B; a tmak Kak MOHO npepmonoxurs f (f)=0 ma I'— S,
10, TpEMeHsA Teopemy JleGera k kayoit U3 Ppymrnuit (2’, f) (' € F’),

moTy4aeM, HTO § == S £ du.

3. HHmezpaast 0m ONEPAMOPOS

Iyere G m H — oTgenuMmble JORAaIbHO BHEIIYKJEE HPOCTPAHCTBA
Haf R m mycTs Tenepsb F ecrs mpocrpanctBo £ (G; H) Bcex mempepHB-
HEIX THHEHHHX oTobpaskenuil G B H, HajenenHoe ToIOJIOTHER npocmoil
cxoguMocty. Torma compssxeHHEBM F' R F CIyKHT TPOCTPAHCTBO
G ® H' (Tomn. Berr. mpoctp., ra. IV, § 2; creacreme npenmosxenus 11),
¥ yTeepxaenue, uro orobpaxkenume U mpocrpamcrsa I B F crajspHO
CYIeCTBeHHO W-~MHTEIPHpyeMo, O3Hadaer, 4To qiA xao6oro a € G
u awboro b € H' uamcaosas ¢yarmma ¢~ (U(R), a @ b') =
=(U(t) @, b') cymecTBeRHO W-HATEIpUpyeMa.
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IeepnomennE 9. ITycme U — crkaaspro cywjecmeenno W-unmespu-
pyemoe omobpaxcenue T 6 F=L(G; HY. [Qua moeo umobn
S UdpeF, neobzodumo u Oocmamouro, umoGs Yyooesemeopaiuct
caedyroupue 96a Ycaosua:

a) S (U (£) ) dp (t) € H 843 ar06020 x € G-

b) [as awboezo pasnocmenernHno Henpepwsrozo muodxcecmea B us H'
MHOKCECTNEO AUHETHELE Popm uy: x — S U)xe, yHdu(t), ede y'
npobezaem B', paénocmenenHo Henpepbiéro.

Yenosus HeoOxogmMmil. B caMoM fese, Tak Kak midA Jawboro x€G
oroGpaskerne «: V> Va npocrpamcrsa Ls(G; H) B H pumeitno

1 HempepHBHO, TO Jerko BHAeTH (mpepnoxeHne 1), aro xoU:t+—
—> U (t) x CRaJAPHO CYmECTBEHHO W-HHTETPHPYEMO U

Swo= | (U @) ) dr 0, )

rge S = S UdueZL,(G; H). 9tum poxasaHo a). Ilpm arom ¢op-

Myly (1) MosHo TamsKe 3amHcaTh B BHIE

S0, y) = § U @2, yydu ()=, uy), &)

rak uto 'Sy’ = u, . A Tak Kak S HenpepHBHO, T0 'S MEPEBOXHT BCH-
Koe pPaBHOCTeIIEHHO HENpPePHBHOe MHOecTBo n3 H' B PaBHOCTENEHHO
HeIlpepHBHOE MHOMeCTBO B G', 4eM HokasaBo b).

OGpaTHO, IIPEANONOKEM, 9TO a) 4 b) BHIONHeHH. B cuxy a), ¢op-
myna (1) onpefenser nmneiinoe oro6paskeHne S mpocrpaBcTBa G B H,
u 3T0 oToGpaKenme ymoBaerBopser dopmyie (2) mpm awbom y' € H'
(mpeanomkenne 1); Ho Torga ycioBue b) BHpaskaer, uTo S HeIPepHBHO
(Tom. Bexr. mpocrp., ra. IV, § 4, npegaoxenus 1 m 2 u § 2, npenmo-
wxenne 1), u, 3HaunT, S € L:(G; H). Haronmen, dopmyna (2) morasu-

BaeT, 4To S = S Udyu.

CuefcrBue. Ycaosue b) npedaoscenus 9 ewnoansemcs 8 KaxnOom
ua caedyrowyur Osyr cayuaes:

1°. Mepa u oepanuuena, u U(S), 20e S — ee Hocumeas, ecmb pasro-
cmenenHo Henpepvighoe mHoxcecmeo 8 L (G; H).
2 H. Byp6an
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2°. Ycaosue a) npedaoncenus 9 eunoanero, npocmparcmeo G 6oue-
no u U(K) Oaa awboeo romnarmuoeo muoxcecmeéa K ua T ecmw oepa-
nuuernoe muoxecmeo ¢ L (G; H).

Cragana paccMorpuM cayuail 1°. MoskHO OTPAaHMYATECH TEM CaY-
qaeM, orga S = 7 (ra. V, § 7, reopema 1). Torpa gisa ar060ro paBHO-
CTeNeHHO HellpephiBHOTO MHOkecTBa B’ m3 H' cymectsyer Takoe cia6o
3aMKHYT0€ YPaBHOBEIIEHHOE BEUTYKAOe DaBHOCTENEHHO HEIPEPHIBHOE
muOKecTBO A G', uro 'U(f)y '€ A’ pna moboro ¢’ € B’ w mwoGoro
t € T (Ton. Bexr. mpocTp., ra. IV, § 4, mpepnoxkenme 2). Tar kak
U cralsipHO U-HHTEIpEpyeMo, T0 oTobpaskeHme ¢+ U(t)y' mpocrpan-
crea T B compsyrenHoe G k G, HajeneHHoe Tomoiormeit oG, G),
CKaJAPHO W-HHTETPEPYeMO, H MOKHO HANHCATH

uy= [ (U @O y)du .

Tax kak A’ BHOYKJIO ¥ KOMIAKTHO B Tonogorau o(G', G), To cief-
CTBHe TpPEeIJIOKeHHS D NoKasmBaeT, uT0 Uy, € W(T)A’ mas ao6oro
y' € B', weM mallle yTBep:KAeHHE W [OKa3aHO.

[epeiinem temeps k caywaw 2°. Ousa awGoro ¢y’ € H' u mwboro
KoMnakTHOro MHOKecTBa K m3 T monommMm

uk, = | ox () (U 0 y) dp (),

4T0 IpefcraBiafer coboil ueMeHT anrefpamdecKoro CompsyKeHHOTo G*
& G. Iockonbry G GoueuHO, BCSAKOE OrPAaHWIEHHOE MHOJKECTBO K3
£4(G; H) paBHocTemenHO HempepwiBHO (Tom. Bext. mpoctp., ra. III,
§ 3, TeopeMa 2); mepmas dYacTh [O0KasaTeJbCTBA B IIPUMEHEHUH
K ¢pyrEnun ¢xU # orpaHH4eHHOR Mepe (|1 MOKA3bIBALT, UTO Uk, ,» €
€ G'. KpoMe TOro, u, = li;n uk,y B Tomomorum o{(G*, G), mpuuem

mpefen Gepercsa IO BoO3pPacTaomeMy QUIbTPYIOMEMYCS MHOMKECTBY
BCeX KOMOAKTHHX Iogmuoxkects w3 I (ra. V, § 2, mpegnosxenue 8).
Jlna mpoBepKE BHIIOJHEHHs yCJOBHA b) mpejmosxenus 9 gocraTodHo,
COTIacHO TpejJOKeRn0 9, [O0Ka3aTh, 9YTO JHHeHIHOe OTOGpaenze
S mnpocrparctea G B H, ompesienennoe gopmynoi (1), HempeprBHO,
IpPH 3TOM, MOCKOIbKRY G 609edro, JOCTAaTOUYHO NOKAa3aTh, 9T0 S Hempe-
phiBHO mpu Hagetenuu G u H ux ocnaGrennmmu tomonorusmu (Tom.
BeKT. Ipocrp., ra. 1V, § 4, ciegcreme npepno;keHHs 7); HAKOHeI,
B cuay (2), Bce CBORUTCA K [AOKA3ATEIbCTBY TOTO, UTO Uy € G s
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moboro ¥y’ € H'. Ho Tak Kak u,  ecTh TOUKA NPUKOCHOBEHHUS B TOIMOJIO-
run o(G*, G) A MHOKecTBa M’ buneMeHTOB ug, 4, THe K mpoGeraer
pce KOMIIAKTHEE HOXMHOMKecTBa m3 [, To [OCTaTOTHO IOKA3aTh, 4TO
M’ paBHOCTENEHHO HeIPepHBHO; a MOCKOJbKY G 004edHO, 3TO CBO-
IUTCA K YTBEDMMEHHIO, 9TO A JH0GOre X € G MHOMECTBO BCex
(2, ug, y) orpanmueno (Tom. BekT. mpoctp., ra. 111, § 3, Teopema 2).
Ho 510 Cpa3y BHTEKAaeT ©3 COOTHOMEHU

[, w0 = [ ox O @O, yrdn 0 |< [ 1O O, ) 1du .

Meegnoxerue 10. Hycme U —omobpaxenue T 6 F=L,(G; H).
B EaxcOom u3 mpex nuxcecaedyowuxr cayuaes U craaspro cywecm-

BEHHO W-UHMe2PUDPYEMO U SUdp.Est (G; H):

a) H reasunoano, mepa | oepanuuerda, u, ecau S — ee Hocumetv,
U w-usmepuno, a U(S) PasHoCTMenen o Henpepyeno.

b) H noaypegaercusro, mepa w ozpanutena, w, eca S — ee HoCu-
meav, U ckanapro w-usmepumo, a U(S) pasrnocmenenrno Henpepuiano.

c) H 'no./Lypegﬁ./Lencueno, G oGoueuno, U crasspro cYuecmaenno
n-unmeepupyeno, u U(K) oepanudero dia 4106020 KoOMRAKEMH020 MHO-
aecmea K us T.

To, aro U craXsgpHO CYINECTBEHHO HHTEIDHDPYEMO, 0UEBHIHO BO
BCeX Tpex CAyuadx; B CHIY NpeAtosKeHHA 9 @ ero CiefcTBHs, JOCTa-
TOYHO YAOCTOBEPHTHCA B TOM, UTO B KQIK/AOM H3 CIy4aeB BEIIOIHAETCSA
yeaosue a) upepnoxxenusa 9. Ho sto ycimoBue Britexkaer u3 mpegiose-
HHUA 8 B IIePBOM CJIyuae @ M3 CIJCTBUA HPEfJOKeHHs 7 B OCTAXBHBIX
IBYX cCIydadx.

4. Ceoticmeo (GDF) *)

B sToM n° MEL pacCMOTpHM JIOKAJbHO BHIIYKJIHE IpPOCTpaHCTBA F,
obnafamonne CAeXyOMIM CBOMCTBOM (Ha3HIBa€MEM CBOMCTBOM «CYETHO
3aMKHYTOTO Ipadurar):

(GDF) Ecau u — maroe auneiinoe omobpasscerue npocmpancmea F
¢ Ganaxoéo npocmparncmeo B, umo ¢ npocmparcmee-npouseedenuu
F X B ecaruil npedes 1060l crodawelics nociedosamesbHocmu moiex
epagura I' omobpascenus u npunadasexcum I, mo u HenpepbiéHo.

*) Or QpaHIY3cKOro «graphe dénombrablement ferméy. IT pum. nepes.
9%
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Besaroe mpocrpancrso @peme o6aagaer ceoiicteoM (GDF) (Tom.
BeKT. mpoctp., ra. I, § 3, caexcrBue 5 Teopemu 1). B Ilpunoxennn

MBl IpyBeleM Jpyrue ODUMEPH MIPOCTPAHCTB, OGIALAIONIEX CBOM~
crBom (GDF).

llpepnoxerue 11. Bcakoe omdeaumoe MoKEAAbHO 6WNYKAOE nNpo-
cmpancmso F, ob6aadaouee ceolicmeom (GDF), 6oueuno.

Ilycts V—6ouka B F u g—ee ranu0poBouHasg (YHROAA H TeM
CaMHM IOJYHOPMa HA F; mycTh, masee, H — orfenmMoe IPOCTPAHCTBO,
aCCOIMHUPOBAHAOE C MPOCTPAHCTBOM F, HA[IEJNEHHKM TONOIOrdei, ompe-
jelsgeMolt ofHOHE 510l momymopMoit. Iomonmenme H npocrpanctea H
ecTh 6amaxoBo MPOCTPAHCTBO; IYCTh X -— KAHOHHMYECKOE OTobpaskieHme
F 8 H; uMu mokamem, uro 1 Henpepbiéno (B HMCXOTHOHE TOHMOJOTHYU
nopoctpaHcTBa F); TeM caMbIM mpepnoskenme Oymer mokasaHo, m60O
rorga mpoobpas V epummumoro mapa m3 H ornocuTensHO oTofpasie-
EuA 7 GyjgeT OKpecTHOCThI0 HYNA B F. Jlad pmowrasaTenbcTBa He
HEIPePHBHOCTE Tt fgocrarouno, B cumay (GDF), morasate, uwro rpadur
oroGparkenus 7 3amenym B F X H ; MHBIMY CJIOBAMH, MH JOJKHH
oKasaTh, YTO eciu F— ¢uubrp B F, cxoyAammiica K X € F, m ecand
ero ofpas x (F) cxomuresa K yEI;T, ro y=u(x). Ho Bcarmit aime-
MenT &’ monapm V® mmo:kectsa V B F' enMHECTBEHHHM 06pas3oM IIpo-
nomKaercd A0 HeNpepHIBHOH nuHeHHO# QopMH Ha H (roTOpyl0 MH
0603HAUaEM CHOBA 9epe3 '), W MHOKECTBO 3THX (OPM COCTABIAET
e/IMHAYHBIA AP IPOCTPAHCTBA, CONpSUKEHHOTO K H; TaxuM obpasom,
IOCTATOYHO IOKa3aTh, uTo (¥, &')={(m (%), x') paa moGoro x' € V°.
Ho sro sHreraer u3 coorHomenwui

(, oc’)=lim% (m(2), ') =limg (z, x") = (2, ') = (7 (x), ).

Teorema 1 (Texsdarna — Hangoppa). Ilycmv F — omdesumoe
AOKQAbHO eunyk.asoe npocmparcmeo, obaadawwee ceolicmeon (GDF),
u Fi—ez20 caaboe conpsancernoe. Jas 4106020 CKAAAPHO CYUECTBEHHO
u-urmez pupyemozo omobparcenua f npocmpancmea T ¢ Fy unmezpan

S 1 du npunadaexcum F'.

Hanmomaum, wro coupssxeHEHM k F, cay:xar F (Tom. Bexr.
mpocrp., . IV, § 1, mpemioxenne 1). 3pawar, npm aGoM 2EF
qucaoBag QYHKNEA (%, f) CYMECTBERHO WU-WATErPEPyeMa; 0603HAYMM
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gepes 0(z) ee kmacc B L!'(n). [ns toro urofm mokasarb, UTO
S fdu€F’', meoGxomEMo ycTamOBHTb, 4T0 nmHeiimas dopMa 2 >

N

,.-><z, S fau ) HelpepHBHA HA F; vu pgoraskeM ciuepyomuii, 6oee

CHIbHHI PesyabTar:

Jiemma 2. Hycmv [ —makroe omobpawenue T & Fy, umo npu

wobom #EF uucaosas Pynryus (#, f) npunadaexcum L ()
(1< p< +o0), u nycmov 0 (2) — kaacc smoti gynryuu ¢ L*(n). Tozda
z > 0(2) ecmb Henpepugroe aunelinoe omobpaxcenue F e LP ().
Cornacuo cpoiictBy (GDF), mocrarouno moxasarts, 9T0O eciam mocie-
moBaTenbHOCTh (#n) aneMmenToB u3 F cxopurced kK 2 u (0 (2,)) cxogurca
K u€LP(u), to u=0(z). Ho, samensasa, ecim HyKHO, [OCIE/0BATEIb~
HOCTHb (%) HEROTOPOH ee IOMIMOCIEIOBATENABHOCTHIO, MH MOJKEM Tpei-
mojaratb, UYTO MOCHEJOBATENBHOCTE QYHKIUE (2,, f) cxommres

JIOKATBHO TOYTH BCIOLY K HEKOTOpoll ¢ymkmmum he £P (W) kiacca u
B L?(u} (ran. IV, § 3, teopema 3 u ra. V, § 2, mpegnomxenne 6).
A TaK Rag, IO YCIOBHIO, IOCHENOBATeNbHOCTE ({2, f (f))) mpm nro6oM
t€T cxomures K (#, f(£)), 10 h(tj=(#, f(t)) nORanmbHO mOYTH
BCIOAY, W CTalo GHTb, u=0(z).

Cngpcreue 1. IHyems G; (1<i<n)—n omdeauMux aA0KAILHO
ebinykAblz npocmpancme, obaadarowur céoticmeom (GDF), u nycme F —
RPOCMPAHCMBO 6CeT DPA3JEAbHO HENPEDLIBHBIY NOAUAUHEURBL GHopM

n
Ha H G;, Halesennoe monosozuel npocmoll crodumocmu. Tozda Oan
i:i
4100020 CKAAAPHO CYWECTREEHHO W-UHMe2pupyemozo omobpascenus f
npocmpancmea T 6 F umeem Sfdp,EF.

IlpocTpancTeo /' BAXONHTCA B ABOMCTBEHHOCTH C TEHSOPHEIM IIpO-

n
uapeneEneM ®.G;. @ TONOJOTHA NPOCTOi cxopmMocTH B F  ecTh

1=
n
He uTo MHOe, Kak Tomoyorua O{F, ® G;|. CnexosarensHo, anire-
i=1

Gpamgeckoe compsikenmoe F'* x F’ ecrb OPOCTPAaHCTRO BCEeX IONM-
n

JUHeHAHKX (PopM Ha H G;. Ilyets 2=(#, 22, ..., #n) — DIEMEHT
i=1 .



22 BEKTOPHOE MHTETPAPOBAHUE rI.vi,§ 1

n
u3 H Gy; pus moboit monnnumeeiHON QopMH w € F'* oroGpakeHue
Fyse]

X > U (Zgy «vuy RBioty X,y Birgy -+ -, Zp) €CTh nuHEHHasaA ¢opma Ha G,
KOTOPYI0 MH 0Go3HawmM A4 (%) (#); TakuM o0pasoM, HOJydaeM JIWHeH-
HOoe oro0paskeHue A;(#) mpocrpaHcra F'* B anrefpaniecKoe compsA-

n
siernoe Gf kK G;, HempepHBHOE B TONOJOTHWAX G(F’*, ® Gi)

1=

1
u o (G}, G;). Yreepssnenue, 910 w € F, ospagaer, 4ro A; (2) (w) € Gi

n
7nA m000oro WHIEKcA [ W moforo € H G;. Ho, cormaceo mpejio-
=1
smeamo 1, A;(2)of ecTh CKaJAPHO CYMECTBEHHO [L-MHTErPUpyeMoe
orogpasikenue I' B mpocrpanctro Gi, HANenmeHHOe Tonomoruel o (Gi, G;),

Li§ S (As(R) o ) du=2»; (») (Sfdp,) . Ilo rteopeme 1 mMeem
S (A (®)of)dueGi (1<ig<n), u, crenoBaTeNbHO, S fduer.

Caeacreue 2. IIyemv G — omleaumoe A0KAABHO GBINYKAOE NPO-
cmparncmeo, obaadaiowee ceolicmeom (GDF), u H — noaypegaercusnoe
nRPOCMPAHCIEBO, CUAbHOE conpAdicenKoe K Komopomy Hy obaadaem ceoli-
cmeom (GDF) (cm. Ilpuno:xenwe, mpemmoskerme 3). Iycms, daace,
F — npocmpancmeo £(G; H); mozda 0as awbozo ckarsapro cyuye-
cmeenno p-unmezpupyemozo omobpascenus U npocmpancmeéa T 6 F

unmezpan SU'd” npunadaexcum F.

Tak war G 6oueuno (upepnoskenue 11), ro £ (G; H) = £ (Gs; Hy)
(Tom. sewr. mpocrp., ra. 1V, § 4, cnegereue npeanosenust 7); KpoMe
TOr0, MOKHO sameHutrs F = ¥,(G; H) upocrpancreom X ,(Gs; Hy),
IOCKOABKY 002 OHH MMEIT OfHO U To ke coupsirernoe G @ H' (Ton.
BeKT. mpocTp., ra. IV, § 2, caeacrBue upegmnosxenus 11 u § 1, npemmo-
serue 1), Ecau gaa kamporo u € £(G; H) = £ (Go; H,;) nomnomurs
u(x, y') = W), y') (€ €G, vy € H'), ro mureiinoe orobpaskenne
U1 Oymer Oumekmmeit upocrpaHcrBa F Ha mpocTpaHCTBO F; Beex
PasfiejbHO HEUPEPHBHEX OuaumHe#HHX ¢opMm HA G, X Hj, rme H,
o3Havaer conpsurennoe H', HamenenHoe ciaboi Tomomorwei o(H', H)
(Ilpmnosxernue, n° 1); kpome TOTO, 3T0 OTOGpaskeHHe €CTh U3OMOPHHE3M
L(Gs; Hy) Ba F(, HajieneHHOe TOWmOJOTHE# UPOCTON CXOR{UMOCTH
(ram sxe). Ho Tak kak H, B CHIY OPeUOIOKEHHA, eCTh CONPA/KEHHOE
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k Hi, 70 F; ecTh TaxKe OPOCTPAHCTBO BCeX PasfieIbHO HENPEPHBHEIX
GuauHeHERX gopM Ha G X Hj. TakuMm of6pasoMm, ciemcrBue 2 BHTe-
kaer u3 ciaemcrBug 1.

OTMeTuM, 9TO CHeACTBHE 2 TPUMEHHMO, B 9acTHOCTH, Korga G —
Ganaxoeo npocmpancmeo, a H — pegrercusrnoe 6anaroso npocmpan-
cmeo.

5. Hamepumvte 4 CRAAAPHO UIHEPUMbLE OMODPANCCHUA

W3 Toro, aro oro6paskenne f upocrpancTBa I B OTAEIUMOE JOKAIb~
HO BHIYKJI0e TPOCTPAHCTBO F CKAIAPHO U-W3MEPHMO, Boobmie roBops,
He cJeniyer, 4ro f p-mamepumo (yupaskaeHue 12). OfHaKo cupaBefIuBoO

eeanosxenue 12. Ecau F — cenapabeavhoe mempuayemoe A0KaAb-
HO BLIRYKA0E NPOCMPAHCMED, MO 8CAKOE CKALAPHO U-UMEPUMOE OMOODpa-
scenue | npocmpancmea T e F 6ydem makce U-U3MEePUMBLM.

B camowm fmese, F MoKer paccMaTpEBATBCA KaK IOANDPOCTPAHCTBO

CUeTHOT'0 UPOU3BENEHUA HE,, fanaxoBux npocrpadctB (Toum. Bekr.
n

opoctp., ra. I1, § 5, upepmomenue 7), npuIeM MOKHO IPeIOJIATATH,
uro pr,(F) nwaorso B E,, KOTOpOE, CIeHOBaTelIbHO, cemapabenabHO.
[Ipu moGoM n oroGpaskeHHE PI, o f CKAJIADPHO U-W3MEPAMO, a 3HAUYHT,
u-usmepumo (ra. IV, § 5, mpegnosxenue 10), u, crano GHTB, £ n-usMe-
pumo (ra. IV, § 5, reopema 1).

[Ieegnoxerue 13. IIyemv F — 20KA4bHO 6uinYKAOE NPOCPAH-
cmeo, A6AAI0UEECS UHYKMUSHELM npedesom nocaedosamesvHocmu cena-
PAGeALHUE MEMPUYEeMIT AOKAIbHO 8bnYKAvx npocmpancmé F, u ux
o6vedunenuem. Ilycmov, dasee, F' — conpaxcennoe v F, nadeaennoe
monoaoeuel o(F', F). Toeda ecakroe craaspno p-usmepumoe omobpa-
acenue f npocmpancmea T ¢ F' 6ydem margce p-usmepumsiu.

Ilpegnonoxum cHavana, 9ro F MerpusyeMo u cemapaleanbHO.
IIycrs D — cueTHOe MHOeCTBO, njotHOe B F, u (V,) — yGmBaomas
$yHIaMeHTaAbHAA [MOCIEA0BATEIHFHOCTh YPABHOBEIIEHHHX BHIIYKIBX
OTKPHTHX OKpecTHocre#t Hyma B F; ux mousapm V5 paBHOCTENEHHO
HeOPepHBHH W HMel0T cBouM obwemuHeHneM Bce F'. Ilyers T, =

— f-1(V3); mocnenoBarexsnocts (I,) Bospacraer u T =U T,; moxa-
- .

sKeM, 4To Raykmoe I, p-usmepumo. B camom peme, D ) V, maormo
B V,; nna wamporo y € D)V, o6o3HauuM gepe3 S, MHOKeCTBO TeX
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t € T, pna roropux |(y, f(t))| < 1; U3 caenaHEOro mpeauoI0KeHUA
BEITEKAeT, 4T0 Kakmoe S, usMepuMmo m ', ecTh DepecedeHue CIeTHOTO
cemeiicrBa MHOMkecTB Sy, (y € D\ V,). Torma mias kamoro KOMIaKT-
goro nomMuEoskectBa K w3 I u kaskmoro & > 0 cymiecTByer Takoe

nenoe n, aro WK — (KN 7T.) <-Z—, Jlalee, TaKoe KOMIAKTHOE

mBOEecTBO Ky < KN T,, aro n((KN71,) — K1) g% , ¥, HAKOHeIl,
TaKOe KOMIDAKTHOe MHOeCTBO Ko, < Kj, uro u(K; — Ko) <%
u cy;reHusa Ha K, Bcex QyHRmuit (y, f)(y € D) BenpepuBaE (ra. IV,
§ 5, mpemnoxenue 2). A rtak kak MHOMectBo [ (K,) < f(T,) < Vy
PaBHOCTENIEHHO HENPEePHEBHO, TO TOUOJIOTHA, nEAynupoBaunasa B f (K,)
ronoyorveir o(F’, F), coBuajgaer ¢ TOmOIOTHEH IPOCTOH CXOMUMOCTH
Ha D (O6m. tom., ra. X, 2-e usf., § 2, reopema 1); 3Ha4uT, Cy:KeHUe
oroGpaskeHuA [ Ha Ko HEIPEPHBHO, OTKYa M CICAYeT HAIIe YTBEePHKIAe-
HUEe B 3TOM YacTHOM Ciydae.

Ilepexogum K oGmiemy caygaio. Eciu #° — HenpepHBHag AuHeHHas
dopma Ha F, TO ee cysxeHUe z, HA F, HempepHBHO; a NOCKOIBRY F =

=UPF,, 10 compasmennoe F' x F oromecTBEMO (anre6pangecku)
n

¢ BEKTOPHHIM HIOAUPOCTPAHCTBOM nponsneaennﬂﬂ F;,, upmueM pr 2z’ =
n

= #,. Kpome Toro, Tak Kak BCSAKOe KOHEYHOE NOAMHOKecTBO U3 F
cogepssuTcA B ofHOM m3 F,, tomonormsa o(F’, F) ectb He uT0 HMHOE,
KAK TONOJOTWA, MNHIYOUPOBAHHAS IPOU3BEJIeHMEM  TOUOJOTHI
o(Fn, F,). Ecau reneps f CKaIADPHO p-M3MEPHMO, TO P, o f CKAIADPHO
p-msmepmuMo, m6o pr,(f (¢)) mas moboro ¢t € I ecTb cyseHHe oTO0paske-
Hua f(¢) 5a F,. llepBas uacrh foka3aTeabCTBA HOKA3EIBAET, 9TO Pryo f
p-msMepuMo upu niolom n, i, crano GHTb, TO e BepHO nuaA f (ra. IV,
§ 5, Teopema 1).

6. Ipumenenusn: I. Pacnpocmpanenue nenpepulenoi
Pynryuu Ha nPoCmpPancmeo mep

Ilyeres 7 — nokanbHO KOMIAKTHOE IIPOCTPaHCTBO, F — Keasu-
ROAHOE OTHEJNMOE JOKAAbHO BHIIYKJIOe HPOCTPAHCTBO M [ — HeIpe-
puBHOe orobpasxeHme 7' B F; ecnm P — TogosKUTenbHAsA Mepa Ha I
¢ komnaxmubim HocureneMm S, 10 f(S) KoMmakTHO; TOrfa 3aMKHyTAs
BHIOYKIaA 0007109Ka MEOkecTBa f (S) KoMmaktHa (Tom. BekT. HpocTp.,
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ra. 111, § 2, n°5), a caefoBaTenbHO, f CKAIADHO W-HHTErPUPYEMO
u S f dp €F (cnepcrBue npepsoskenus 5). Ecnu remeps A — mpoms-

BOJNbHAA [eNCTBHTENbHAA Mepa C KOMIOAKTHEIM HoOCHTENdeM, T0 At
I A~ — UONOKUTENbHLHE MEDPH ¢ KOMIAKTHHM HOCHTENEM; Imojaras

Sfd}» = Sfd?»* — Sf d)\~, cpasy BuguM (HCHOJNB3YsA COOTHOLICHUE

A4+ + A+ pm = A+ pt + A+ p)), 90 A > Sfdxem
aunelinoe orobpaskenue upocrpansctsa €' (T) mep Ha T’ ¢ Komnakmusim
Hocumedem B JOKAJNBHO BHIIYKJIOE TIPOCTPAHCTBO F.

OrmeTrnM Teneps, aro mpocrpaucTBo §'(7') orokAecTBUMO C conps-
scernbly K mpoctpadcTBy € (7)) BceX HEpPePHIBHHX YHCIOBHX (YHKIuUi
Ha T (oTRyna M 06o3HAYEHUE), HANEICHHOMY TOIOJOTHEH KOMIRAKMHOL
cxoOumocmu (aro Mul u GyfeM Bcerga UPeRUOXAraTh B 9TOM U CIeYIO-
meM nn°); gedcTBUTENHHO, MH 3HaeM, ¢ ofHo# croponn (ra. III, § 3,
npepnoxenue 11), uro Meps Ha 7', KOTOPHE MOTYT GHTH UPOMOJIHKEHbL
[0 HEeIPEePHBHHX JuHEAHHX (opM Ha 6 (7), 310 MepH ¢ KOMUAKTHEIM
HOCHTeNeM, u o0parHo, cyskenme Ha ¢%(7]') HempepHBHOW JuHEHHON
popmMil Ha ¥Y(7) ecthb Mepa (IIOCKOJNBKY TOIOIOTUA IIPOCTPAHCTBA
& (T) mamopupyer Tomojorupo, wEAynuposanuywo G(71)).

IIpepnomenur 14. ITyeme I' — a0Kaablo KoMNAKMHOE RPOCMPOH-
cmeo, F — keasunoarnoe omdesumoe 10KAIbHO BHNYKAOE NPOCMDPAHCMED
u f — Henpepuignoe omobpascenue T 6 F. Ecau npocmpancmeo €' (1)
mep Ha T ¢ komnarmuulm Hocumedsem Haleaero monotoziel pasHo-
MepHoil cxodumocmu Ha Komnakmuwx nodmuoscecmsar uz €(T), mo

omobpasxcenue A r—> S [ dh ecmb eduncmeentoe HenpepueHoe aunelitoe

omo6pascenue f npocmpancmea 6’ (T) ¢ F, npu xomopon f(et) = f ()
Ous ecex t € T.

UrofH ycTaHOBUTH eJUHCTBEHHOCTH NPOROJEKEHHA, NOCTATOYHO
TmOKasaTh, 4TO TOYEYHHE MepH g; cocraBiaaiT B 6’ (T) rtoraxpEoe
MHO3KeCTBO: Tak Kar coupsuxerHnM K 6 (7)) caymur 4(7) (Ton. Bekr.
npoctp., Ta. IV, § 2, reopema 2), To 10ocTaATOYHO 3AMETHTH, YTO BCAKAS
¢yarnua g € 6(7), oproroHanbHas KO BCeM MepaM &;, IO OMpefese-
gumio, paBEa 0 (Tom. Berr. mpocrp., ra. IV, § 2, n° 3, sameqanue).

Iloka:xem Temepb, 9TO A > Sfdk menpepsisHo. Ilyers V —

YpaBHOBeNIeHHAA B3AaMKHYTAA BHUOYKIAA OKPeCTHOCTh Hydss B F;
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J{OCTATOYHO HOKA3ATh CYMECTBOBAHME TAKOI'0 OTHOCHUTENBHO KOMIIAKT-
goro mommHOskecrBa L m3 Y(T'), uro ortHomemusa A€ L° m 2" € V°

BIEKYT ]<Sfd7», z'> <1, mau, 910 TO »Ke, l S (f, z'}dk|< 1.

Ilaa sroro mokaskeM, 4To MHOKecTBo L wucioBnix GyHrmuit (f, 2'),
rme &' mpoGeraer V°, orHocurenbHo komuaktHO B B(7). Tak rar V°
orpaEmueno B romodormu o(F', F), TO BepxHAA TpaEb YHCEN
[ (f (t), 2")| c purcupoBannEM ¢t € T u 2', npoGeraromum V°, KoHeTHA;
¢rano OuTh, B cuay teopeMn Ackonu (O6m. tom., ra. X, 2-e usj.,
§ 2, cuemcrBue 2 TeopeMu 2), [OCTATOYHO NOKAa3arb, ITO MHOKECTBO
¢yurnui (f, &) (2" € V°) pasnocmenenno nenpepuisrno. Ho, 1o npeamo-
7I03KeHuIo, fiA a060ro to € T u mioboro § > 0 B T cymecrByer Taras
oxpectHocTh W TOUKH to, 9T f (t) — [ (to) €8V naus Bcex ¢t € W; orciona
sakmouaeM, aro | {(f (1), ') —(f{(to), #')| << 6 pmaa mwboro ¢t € W
u xnoboro 2 € V°, uTo m 3aBeplliaeT JOKA3ATEILCTEO.
Jameqganns 1) OrobpaskeHne ¢ > € eCTh 20me0MOpPHUsH IPO-
crpanctBa T B @' (T); meficTBHTeNBHO, €CIM L — KOMIAKTHOE IOJMHO-
mectso u3 @ (T) ® ¢ € T, 1o cymecrsyer (O6m. Tom., ra. X, 2-e maf.,
§ 2, caemcrBEe 3 TeopeMEL 2) TaKasg OKpecTHOCTh W TOUKH £y, 9TO

| g () — g (t) | < 1 pus moboro ¢ € V m moboit $pyrxumn g € L, a 3Ha-
qmT, & — &, € L7 aas Beex ¢ € V, WeMm W [0OKAa3aHA HENPEPHBEOCTH OTO-

OpaKeRnA ¢t > £;; C IPYTOH CTOPOHH, H3BECTHO, YTO 0GpaTHOE 0TOGPANe-

Hye HeIPePHBHO YiKe B MAPOKOH Tononornm (ra. 111, § 2, npegnoxenne 6)
® Tem Gollee B TOMOJOTHE PABHOMEDHOH CXOJHMOCTH Ha KOMIAKTHBIX IIOf-
vuoxeetBax us & (7). Torua, oroxecrsissa T ¢ ero oGpazom B €' (T) npm

OTOOPKEHHN f pmep £;, MOKHO CKA3aTh, YTO A > S [ d\ ecTh egmHCTBER-

HOe nenpepulenoe npodosxcenue oTobpaskernsn [ 10 aunelinozo 0To6parKernsi.
2) OTrMeruM, 4TO IpH HOKA3aTEALCTBE HeNpepHBHOCTH OTOOpasKeHms

A > S [ d\ me GbLI ECHOAB30BAaH TOT AKT, 9To F kBasmmouaso. Ciegosa-
TeJABLHO, YTBEPKIeHWe IpefloskeHds 14 ocTameTcst BepHHM m 063 3Toro
YCIOBHS, €CAN TONBKO H3BeCTHO, 4TO S f dp € F pus nm1060# 1ONO0KITeNB-
HOH MepH | ¢ KOMIIAKTHHIM HOCHTeIeM.

Honycrum 1emeps, uro f(7) ecTs oepanuuennoe MHOMKECTBO B F.
Torpa gna BeAKol oepanuyennol Tom0RATEIbHOE MepH u Ha 1’ 0T00pa-

JKeHUe [ CKAaJAPHO W-WHTETPUPYEMO U Sfdp, € F (upepnosxernue 8).

Ecam A — mpomsposbHAs orpaHuWYeHHas jleicTBuTeNbHASA Mepa Ha T,
TO A+ m A~ OTpAHMYEHH, M JET'KO BHHETH, 4T0, OUpe/eleHHOe KAK
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¥ BHITE, OTOOPAIKEHUE A > S f dA ecTh auHeiinoe oToGpaskeRUe HPO-

crparctBa IMN(T) Beex ozpanuuennbiz Mep HA I’ B JOKAILHO BHITYKIOE
OpOCTPAaHCTBO F, OUEBHIHO, ABIAIOMIeeCsT IPOAOIKEHHEM OTOOpake-

HUA A W— Sfd?» npocrpancrea 6'(7) B F.

IIregnoxerne 15. Hycme T — aokaavHo KOMRAEMHOE RPOCMPAH-
cmeo, F — keasunoanoe omoOeaumoe 40KAABHO BBRYKAOE RPOCMPAHCINEO
uf — makoe nenpepusnoe omobpaxcenue I e F, umo f(T) oepanuueno.
IIpu nadeaenuu npocmpancmea WM eco monosozueli 6anaxosa npo-

cmpanemea, AUHEHoe 0mo6 paxceHue A > S fdAh  npocmpancmesa

MYT) 6 F nenpeprigno.

B camoMm meite, gas aoboi 3aMKHYTOH ypaBHOBENI€HHON BHIYKIOHA
okpectHocTH V Hyasa B F cymectByer takoe p > 0, gro f(I) c pV;
ClIefIOBATEIBHO, 3aAMKHYTasA BHOYKAasg obomouxa B muosectsa f (7))
cogepskurca B pV, um, B cuoy yCIOBUA, OHA WojdHa. Torma, ecam
|| A1} < 1/p, To u3 npegnoenus 8 u coornomenua || A || = AH(T) +

+ A~(7) Burekaer, uro S fALEBlpc V.

7. Hpumenenusn: Il. Pacnpocmpanenue
HA RPOCMPANCHIEO MEP HERPEPLLENOU HYyNKUUU
CO 3HAUEHUANU 6 NPOCMPANCINGE ONEPAMOPOSs

Ilyers G — ormenumoe JOKaIBHO BHITYKJI0E OpocTpaHeTBO 1 H —
KBA3WIOJHOE OTAIENVMOE IOKAJBbHO BHIIYKJOE IPOCTPAHCTBO; 0603HA-
guM gepe3 F mpocrpancreo £ (G; H) Bcex HenpepsBHHX IHHEHHHX
orobpakeruil G B H, HafleIeHHOe TOUNOJOTUEH KOMRAKMHOL cLo0uUMO-
cmu. [IpocrpanctBo F He 06A3aTebHO KBABUIONHO, U eGIH # > U()
€cTh HenpepHBHOe oro0paskerue I B F, a p — IDOJI0OKUTeNbHAA Mepa

Ha T ¢ KOMUOAKTHHIM HOCHTEJEM, TO He 00A3aTelIbHO SUdp. €F

(yuparkueenue 27). OfHAKO eCIU AJA KAKAOI0 KOMIAKTHOI'O MOIMHO-
secrBa K w3 T muoxectso U(K) pasnocmenenio nenpepuisno, T ero
yPaBHOBeIIeWHASA BHOYKIAA 060M09Ka B F TOMKe pPABHOCTENEHHO
peupepniBEa (Tom. BexT. mpocrp., ra. ITI, § 3, n°5) m tak xar H
KBA3UIIOJHO, TO 3aMHKAHHIe 3T0M BHIOYKIOH 060/10uKkK GymeT mMOJHBEIM
muOectBoM B F (Ton. Bext. mpoctp., ra. I1I, § 3, reopema 4); 3Ha-

YHUT, B 3TOM CJydae 3aBefoMO \ U dp € F (upepgnosxerue 8).
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JlomonuurenbHOE yCI0BUE, Hano:keHHoe Ha [/, MOReT OBITH BHpa-
JKEHO MHAYe:

Jiemma 3. Iyemv G u H — aokaasio euinykable npocmparcmed
u U — omobpascenue aokaavho komnakmuoeo npocmpancmea T
6 £(G; H). Caedyrnowue ycaosus pasHOCUALHYL

a) Omobpascenue (¢, a) > U(t)x npoussedenus T X G 6 H nenpe-
DH6HO.

b) Hdas awboeo komnarmmuoeo nodmnoxcecmea K us T muoxcecmso
U(K) pasnocmenenno Henpepbiéno U cYujecmsyem makoe MOmaibHoe
muoxcecmso D < G, umo das awbozo x €D omobpascenue tw> U(t)x
nenpepuigio na T

Kpome mozo, ecau U ydoseaemeopsem smum ycaosusm, mo oOHO
AsA8eMLCA Henpepuisruy omobpaxcenuem npocmpancemsa I e npocmpan-
cmeo £ (G; H), nadeaennoe monoaozuell KOMRAKMHOUE CLodumocmu.

Yro6H morasath, 4To a) BaedeT b), 3aMermM, uro Aasa nio0oi
okpecrHOCTH V myna 8 H m awboro ¢ € K cymecTByer, IO YCJIOBHIO,
TaKas oKpecTHOCTh L; toukm ¢ B I m ragas oxpecrHocts W, Hyna
B G, uro orHomenusa ¢’ € Ly mwa € Wy sneryt U(t ) € V. Jlocrarouno

HOKPHTH K KOHeYHEIM UHCIOM OKpecTHOCTel Ly, w B3t W = | Wy,
i

arobn U(t)x €V gaa scex ¢t € K m x € W, 9eM foxasaHa paBHOCTe-
HmeEHas HempepHBHocTh MHOMKectBa U(K).

OGpatgo, HycTh BLINOJNHEHO b); /mocraTrodmo moKasaThk, 4To AJA
a06oro KoMuakTHOTO moaMHOKectBa K m3 T orobpaskennme (f, x) >
> U(t)x neupeprieao Ha K X G. Ilyere M = U(K); tak xak M pas-
HOCTEIEHHO HEUPEePHIBHO, TO OTCIOfa Clenyert, 4ro 8 M Tomomorms
mpocToil CXoAuMMOCTH HA G cOBIamaeT ¢ TomoJormell mpocroil cxomumMo-
ct Ha D (O6m. ron., ra. X, 2-e uan., § 2, reopema 1); Taxam o6pasom,
ycaosme b) Baeder, uro ¢+ U(f) ecTh HempepHBHOe oTo0parkeHme
K B £(G; H), magenennoe Tomoiormeil npocroit cxogmmocra. G apy-
roit cropomsi, (A, x)>Ax ecth HeupepsHBHOEe oTobpasenme M X G
B H, xorna M HafeleHO TOLOJOrHei Ipocroi cxogumocTu (O6mI. Tom.,
ra. X, 2-e m3g., § 2, cuenctBue 4 npepnoskennd 1). A rak Kak oToGpa-
menne (¢, a)—>U(t)x pasnaraerca Ha (¢, x)—>(U(t), x)—U(t)x, 10
BAKII09aeM, 4TO OHO HEIPEDPHBHO.

Haxonmen, mociaeqnee yTBepP:KIeHWE JeMMEI BHTEKaeT B3 TOr0, 4TO
B M TOmomorad KOMIAKTHOM CXORMMOCTH COBIIajaeT € TODOJOTHEeR
opocroit cxogumoctu (O6m,. Tom., ra. X, 2-e msp., § 2, Treopema 1).
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Wraxr, opepmonoskum, aro U ymOBIETBOPHET YCIAOBHAM JEeMMH 3J;
torga (ecim H KpBasumosnmo) ompefmenurcs, KaK W B n° 6, amHeHHOE

OTOGpAYKEHHE A —> SU d\ mpoctpanctea €' (T) B F=X(G; H).
Tlosommm U (A) = S U dh. ,

Teepaomerne 16. Hycme G u H — omdeaumble 4oKaibho 6BNYK-
avle npocmparcmea, npuxem H weasunoano. Ilycms, Oanee, U —
maxoe omobpaxenue T ¢ £ (G; H), umo (¢, ) — U(t)ac ecmv nenpepris-
noe omobpaxenue T X G e H. Toz0a 6Guauneliinoe omobpascenue
(A, x) > U(L)c npouseedenus B'(T) X G ¢ H zunorenpepsiéio omuocu-
meavlo pasmocmenenno Henpepuenbx nodmmuomcecms uz €' (1) u rom-
RAKMHBL nodmHoxncecme uz G (umo eqeuem HenpepubHOCMb AUHELHO20
omobpaxcenus A U(L) npocmpancmea €'(T) ¢ F). .

Henpeprsrocts A > U()) kak oroGpaskenus @' (1) B F Bureraer
w3 JeMMH 3 ¥ 3aMmedaHusa 2 K npemnoxenuio 14. Ocraercs, cumemoBa-
TEJIBHO, AOKA3aTh, YTO [ANA JN000A 3aMKHYTOH ypaBHOBEIIEHHOM
BHIYKIOA okpecTHOCTH V Hynsa B H m m060r0 paBHOCTENIEHHO Hempe-
pEIBHOrO mopaMHOKecTBa N m3 6'(7) cymecTByeT TaKas OKDPECTHOCTD
gyxa W B G, uro orromenus x W, A € N Baexyr U(M)x ¢ V. Momx-
HO Opepuoiarath, uro N = S°, rme § — okpecraocts Hyas B G (7)),
¥, 3HAYAT, MOKHO CUHTATh, 4TO S €CTh MHOMKECTBO BCEX (YHKITEIH
£ € €(T), pna roropux | g(¢) | <1 Ha HEKOTOPOM KOMIAKTHOM HOJ-
mHOmectBe K w3 7I'. Jlocratowso mokasath, aro |(U(A)x, a') |
naa Beex x €W, 2" € V°m A € S°. Ho rak xag U(K) paBHOCTeHIEHHO
HEeOPEePHBHO, TO B G CYmECTBYeT TaKas OKpecTHOCTh Hyaa W, 4to
otromeruAa ¢ € K, x € W Baexyt U(t)x € V; caegosaTenbHo, OTHOIIE-
aos x €W, x' € V° Baexyr, aro dpyurmus ¢ > (U(t)x, ¢’ ) mparape-
sRUT S, M, SHAYHUT, U0 OUpexeNeHHI S°, uro

Wy, 20 <| [ W@, &) )| <1

IIpegmonomxmm Tenmepb, aro U — HempepuBHOE oTo0paskeHue T
8 I, npmaem U(T) pasrocmenento nenpepbigno. Torma To ke paceysime-
HH@e, 9TO U BHIIe, /IOKa3hBaeT (HOCKOINBKY H KBasHIIONHO), YTo JIA

BCAKOR 02DAHUYEHHOU TON0KUTe bHOA Mepsl 1 Ha T uMeeM S Udp €

€ F. Crano Guith, KaK ¥ BHINe, OIPeAeIACTCA JAHEHHOE 0TODparKeHUe
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A S Udh=U(A) upocrpamcrsa INY7T) B F, mnpomomxammee

ananorugHoe orobpaskenwe G (7') B F. Ilpm sTom paa ;6o 3aMKHY-
TOil ypaBHOBeImIeHHON BHUYKIOH okpecTHOCTH V Hyas B H cymeeTBy-
er, W0 YCIOBHIO, TaKaA OKpecTHOcTb W myna B G, uro Ult)e € V
nuas Beex x € W m ¢ € T, a 3pagnt (mockKoabKy V ciaGo 3aMKHYTO),

S (U@)xe)dhr(¢) € |A ||V (upegnosenme 5). VIHBIME croBaMH:

Iregnoxmennr 17. Iyemvs G u H — omdesumbie A0KEGIBHO GHIRYK-
able npocmpancmea, npudem H reazunoano. Ilycme, daace, U — maxoe
omobpascenue T ¢ L (G; H), umo (¢, x) w> U(t)x nenpepvisno na T X G
u U(¢t) pasnocmenenno nenpepusio. T'o20a, ecau INY(T) nadeaeno ceoeli
monoaozuelt  6anaroéa npocmpancmea, OusUHeliHoe omobpasceHue
(A, x&) — U(L)x npouseederus I (1) X G ¢ H nenpepvisno (wmo éaeuem,
6 UACMHOCMU, HENnpepueéHOCMb AuHElH020 omobpasxcenus A U(A)
npocmpancmea NN (T) e £ (G; H), nadeaennoe monoaoeueli oepanuuen-
HOil cxodumocmu).

Heegnomenue 18. IHycme Gy, Go, Hy, Hy — omlesumsie 4okasb-
HO ewnyxabie npocmparcmeéa, npuvem Hy uw H, weasunoanst. Iycmo,
Oanee, A: Gy—> Gy u B: Hy—> H,— nenpepuignbie aunelinvie omobpa-
acenus. llyemo, naroney, Uyt T—> L (G; H), Uy T— £ (Gy; Hy)—
omobpaxenusn, ydosremeopaiowue ycrosusm npedioxnenus 16 (coors.
17), npuvem B o Uy(t) = Uax(t) o A Oasi 6cex t € T. Tozda B o Uy(A)=
= Uy(A) o A duas ecaroii mepwt A na T ¢ kKomnakmuwm Hocumenem
(cooTB. o2panuuennol).

B camom gene, aas aoGoro x € Gy umeem (mpegaoxenue 1)

(BaU, () = (BoU, (1) %) a1 () =
= [ @02 w)dr =0, () ().

3amevanuda. 1) Ilpegmonoxum, aro G u H — 6anazoss npo-
cmpancmea u U —r1arkoe oroGpaskenue I' 8 £ (G; H), qro (¢, x) —>
+> U (¢) x BempepwsHO Ha I X G. OTMeTHM, ¥TO OTCIOZA Ciemyer, UTO
KoHeyHast QyHKUUA ¢+ ||U (¢)|| orpanumduena Ha m0GOM KOMIIAKTHOM
pomvmHEOKecTBe U3 I ¥ noaynenpeptiena cHusy Ha T KAk BepPXHAA
ornfaomas HempepHBHHX (yHkmui ¢+ |U (f) 22|, rae o upoGeraer
map | «|< 1 mpocrpancrea G. Homosum & (t)=||U (t)||. Torga pua
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BCAKON MOJOKHTEIsHON MepH p Ha I', obmajalomedl TeM CBOHCTBOM,
gyro QYHKOMA h U-FHTETPUPyeMa, CHOBA HMeeM SU du € £ (G; H).

B caMoM flene, Mepa v=/hj, OO0 NPeJUOJOFKEHUI0, OTPAHUYEHA; ClIe-
[OBATENBHO, CyHIeCTBYeT pasbuenme mpocrpanctBa I', cocrosmee
u3 v-peHeOpeskuMoro MHOskecTBa N U TocaepoBarenbHocTH (K)
KOMIIAKTHEIX IOIMHOKecTB. PaccyiKjeHue, IIpOBe[JeHHOe B Hagale
proro n°, B IPUMEHEHMA K MePe @g,li TOKasepaer, dro A,=

= S PrU du€ F = £ (G; H), uppuuem (upemaomenue 6) | An|l<

<S(9Kﬂ||U||dp,<v(Kn). Crano OHTH, pAx ¢ o0mUM wuwiaeHOM A,
abcomoTHO cxommTcA B GaHaxosoM mpocrpamctee £ (G; H) u sAcHo,
ITO eT0 CyMMa DaBHa S U dp, npugem H S U dp ”< S U} dp.

2) Hpepmomxomum, uro G=H xpasumonso m U ynosmerBopaer
yenopusaM mperoskenus 16. Ilycrs M — mogMuoecTBO IpocTPaHCTBA
€’ (T), ecwdy naomuoe B cnagorr romonornm ¢ (6’ (I'), 6 (1)), u X —
TAKOe BAMKHYTOe BEKTODHOE IIOJIIPOCTPAHCTBO IpocTpaHcrBa [, uToO
U((h)(X) = X maa rampoir mepw A€ M. Torma rarme U () (X) = X
npu Jwbom t€7T: geficTBUTeNBHO, NIA BCAKOTO € X ¥ BCAKOTO
o' € H', oproroHaapbHEOT0 K X, IO IpeANONOMKEHHI0, IIpr Bcex AE M

umeem (U (A)oe, ') =0, a spammr, S W)y, x'ydr(t) = 0.

IMockoabky menpepbisHas ¢yurmuda & w— (U () x, ') oproronansHa
K M, oma pasna 0, rak uro (U (t)x, x')=0 uwpm mobom x'€ X°,
orryna U (t)x€ X nns Bcex t€1 m x€ X, yeM Hame yTBep:KjeHHe
TOKA3aHO. ’

YnpaskaeHnsn

1) PaceMaTpuBalOTCAa JA0KANLHO KOMOAKTHEE mpocrpamersa I m [,
copnajiaomue ¢ marepsaiaom [0, 1], u Mepsi p mp’ coorBercTBemrO WA T u T,
coBnagaiomue ¢ Mepoit JleGera. [Iyers F — runp6epTroBO TIPOCTPAHCTBO,
uMempmee CYCTHHI OPTOHOPMAJIBHHIM 6asuc, pacmolOKeHHH B JBOHHYIO
TIOCJe[OBATeABHOCTD (€,,,), X OYCTh F' — F — ero compsxennoe. IJomxo-
HKIM Uy (D) =¢€pn, XKorma (n — 12 Lt<wn2™ 1 1 LngL2™,
nagtee, monomaM f (£, 1) =2"u,,(t), Korga 2~ < ¢’ L 2-™ g, mako-
men, f (¢4 0)=0 m f (4, t') = 0. IloxasaTp, 4r0 QYHKUAA [ CRAISIPHO
HHTErpEpyeMa OTHOCHTEIBHO MepH-IpomsBefeHns W ) u’', HO 4T0 nu dasn
rarozo t € T QyHKUEA ¢ s> [ (2, t') He GymeT CKAIAPHO HHTEIPHPYEMOH
OTHOCHTEIBHO .
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*¥2) lIyere 7, X ® Y — J0KaIpHO KOMIAKTHEIE IPOCTPAHCTBA,
upndaeM Y mMeer cuerHE 6asmc. [TycTs, ganee, p—Mepa > 0ma T, £ > A;
(t € T) ecTh p-corsiacoBammHO€ ceMedcTBO Mep >0 Ha X; HOMOMKAM V =

= g A dp(t). Ilyers, HaxkoHem, z > p, (z € X) €CTh V-COTIAaCOBAaHHO®

cemeiictBo Mep > 0 ma Y. IlpegmonoxnM, KxpoMe TOro, 4TO BHIIOIHEHO 00H0
H3 CIeIYOIAX YCIOBHWii:

a) X cueTHO B OECKOHEYHOCTH;

b) v orpammuena. }

IToxasarp, 4TO TOrja CYmeCTByeT Taxkoe JIOKANBHO -IpeHeGpe;KuMoe
MHOkecTBO N’, 90 Hpnm 06oM ¢ ¢ N’ ceMeficTBO z > 0, A;-COTIIACOBAHO;

KpoMe TOro, ceMeficTBO I > S O dhi(z), ompenenernoe gusa t ¢ N',

“'COI‘JI&COB&HO H
fanw [ozar@=[omaveo.

[[ag poxasatenncTBa TOro, UTO x > 0, CKAJIAPHO A;~HHTErpHpye-
MO JIOKAJIBHO IOYTH BCIOAY, HpHMeHHTH JemMy 1 § 3, mcmoap3oBas,
B caydae b), To, 9TO A; OTPAHMYEHO JOKAJBLHO IOYTH BCIOAY; TEM ke CIo-

cO0OM IOKa3aTh, 4TO I k> S 0x dhi{z) CRAIAPHO p-MHETETPHPYEMO; BOC-

HOJMB30BATBCA TaKKe Ipeano;xeHmeM 13.]

3) Oycrs S, T B ¥ — JOKAIBHO KOMIAKTHHE IPOCTPAHCTBA, CIETHHIE
B 6eckoHeUHOCTH, IpudeM Y mMeeT cdeTHHE 6Gasmc. ITycrs p (cooTB. 0) —
nosoxuTeNbHAA Mepa Ha S (coors. T), v=p@® 0 n (g, 1), 1yesxT

€CTh V-COTJIACOBAHHOE CeMefCTBO MOJNIOKATeARHLIX Mep Ha Y. Torga cyme-
CTByeT Taxoe p-IpeHeGpeskMMoe MHO;KecTBO N, 9T0 mpm J0Gom s ¢ N

ceMeitcTBO (A, f)teT 0-COTJIACOBAHO; CEMeCTBO § p—i S As, ¢ 4O (t) (ompe-

JIEJIEHHOE TOYTH BCIOAY) P-COTIACOBAHO XU

[ {rctp@ac=f e [ 2,000,
[ITpumennTs yupaskHeHHe 2 K mpocTpamctBy X = § X T, 3aMerus, 4TO

v— S (& ® 0) dp (5).]

4) Ilyere T, X B Y — JIOKAJBHO KOMIAKTHHE IPOCTpPAHCTBa, HpUIEM
X cuerHo B GeckoHeumoctH. Ilycrh, nmasee, U — mOJOKUTENBHAS Mepa
a2 T, (M)jep €CTH W-COTNIACOBAHHOE CEMEHCTBO ITONOKUTENBHLX Mep

Ha X H V = S A dp (2). TIpepmonoxmM, UTO BHIOJHEHO OFHO W3 CJe-

IVIOmAX ABYX YCIOBHil:
a) ¥ wumeer cuerHHi O0asmc;
b) Mepa v orpammueHa.
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[Ipu 5THX yCIOBHAX, eCIU T €cTh V-cobGCTBeHHOe 0TO6paskeHme Hmpo-
crpaictBa X B Y, TO MHO;KeCTBO TexX ¢ € 7', AiA ROTOPHX It He A;~Cob-
CTBEHHO, JIOKAJIBHO WU-TIPEeHeOPeKMMO KpoMe TOTo, ceMeicTBo (n(ht))teT
TOJI0KUTeIBEEX Mep Ha Y (olpeieieHHOe JOKAJIBHO HOYTH BCIOAY Ha T)
H-COTIACOBREO H

x (S M dp (1) = S 2 (he) dy (8).

[B caydae a) mpuMeHHTH yOpaskHeHHe 2 K P, = € (x). B cayuae b) same-
THTbH, 9TO A; OTPAHAYEHO JIOKAJBHO IOYTH BCIOAY, H CBECTH 33JaTy K JOKa-
3aTedBCTBY TOro, 4YT0 OTOfpaskeHHe ¢ > fi(A;) INIPOKO NU-I3MEPUMO
(em. ra. V, § 3, npemmoxenue 3). Ilycrte sagamEel wmceno &€ > 0 m KOM-
TaKTHOe mOgMHO:KecTBO K w3 1'; 3aMeTuTh, Ipexpe Bcero, 4ro 8 X cyme-
CTBYeT BO3DACTAOmMAS IOCIHeJ0BATENBHOCTh (F,,) TAaKHX KOMIAKTHHIX
MHOKECTB, 4TO CY:KeHHe It HAa Kaxfgoe F, HOUPepHBHO M BHIIOJHAETCH
HepaseHCTBO V(N,,) < &/4™, tne Ny, = X — Fp,. lIycte A, — MHOXe-
¢TBO Tex ¢ € K, Ui KOTOPHX Ny, He A-HHETErpupyemo minm A;(N,,) > 1/2m;
ofosHaUasn depe3 A oObefmHEHWe MHOKeCTB A, nMeeM WA) < /2.
Ilycre K — Takoe KOMIAKTHOe NIOAMHO;keCTBo u3 K — A, 4910
WK — K;) < & vpaaaanéoi gyaxonu g € % (X) cy:xeame otobpaxenns

t — Sg(x) dhi(z) ma K, mempepuBEO. HMcmouab3ys TeopeMy ¥ pHICOHS,
OKA3aTh, UT0 I J060H yrkmun f € 7 (Y) cymenme Ha K 0T0o6paskeHns
¢ > S f (n(z)) dAs(z) ecrs paBHOMEPHBI Mpe/iesl HENPEPHBHENX QyHRIHHA. ]

°5) Hycts £ () pas xakgoro ¢ € R o3Havaer HempepPHBAEYIO PYHKOUIO
z = exp (—2miiz), peMenT mpocTpanCTBa @ = ¢ (R) Becex mempephis-
HHX KoMmiekcHHX ¢yExmuit Ha R. ITpocrpamctBo ¢ Haxogutca B ABOM-
CTBEHHOCTH C npochaHbTBOM @é = B¢ (R) Bcex KOMIIEKCHHX Mep ma R

¢ KOMIRKTHBIM HOCHTEJIEM; HPOCTPARCTBO ¢ =/  (R) BCex HempepHBHHEIX

KOMIIKCHHX (YHROEE ¢ KOMIAKTHEIM HOCHTEJNeM KAHOHUYECKA OTO-
MKIECTBEM ¢ IOAIPOCTPAHCTBOM B %', OTOMgecTBAfAA QYHROUO ¢ €4
¢ Mepoii  IOTHOCTH ¢ OTHOCHTEIHLHO MepH JleGera. OGosmawmm uepes 7
TDOJUpPOCTPAHCTBO IpOCTPaHCTBa &%, 00pa3opamEOoe BCCMH GECKOHEYHO
nuPepeRnIPYeMEMI KOMIUIEKCHEIME QYHKIHUAME ¢ KOMIAKTHHIM HOCH-
tesmeM. Iloka3aTh, UTO €CJHN HAJENIUTL & TomoJormeil o(¥, ¥%') mam tomo-
norueit o(g, X)), To I He Gyuer CKAJAPHO WHTETPHPYEMO OTHOCHTEIHHO
mepHi Jle6era ; B Tomosiornn e 0(¢, Z), manporns, /' CKAJAPHO |-AHTe-

rpupyemMo n 5 £ dp ecTb Mepa €p; A0Ka3aTh, ITO B ITOM CJIyIae BHIIOI-

HAITCA YCAOBUA HPEAJIOKeHHA 7.,

6) Ilycts F — mpasmabHOE npoctpaBerso P peme (Ton. Bexr. mpocrp.,
ra. IV, § 3, yupasxmerme 10b) m F’ — ero compsixensoe, Iloxasats,
910 ecam [ — CHAJAPHO CYNIeCTBeHHO MHTeTpmpyeMoe or00paKeHRe

3 u. Bypbara
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npocrpaacrea I'B F, TOS f dp upmHAIEKAT BTOPOMY COUPSIKeHHOMY F”

x F. [[lorpysurs F B F”; IpAMEHATH TeopeMy 1, a Tawke Ipejio;xenne 2
7 gemMmy 1 Ipunosmenus.]

7) a) Oyctp F = m — 6aEaxoBO IPOCTPAHCTBO BCeX CXOQAIIX-
ca ® O moclemoBaTelbHOCTEH MEHCTBUTEIBHHX wucenm B F' = LY(N) —
ero coupsyxensoe (Tom. Bexr. mpocrp., ra. IV, § 1, ympaxHernme 1).
Nycre, panee, f' = (f,) — Taxoe orobpakenme mmETepBama I — [0, 1]

B F, uro f(2) = n@y, (?), e I, = [O, %] . Hoxasate, uT0 f CcRaxApHO

MHTEIPAPYEMO OTHOCHTEJIHHO Mephl JleGera  Ha I, HO 5 £ dp ectb aue-

MeHT W3 F”, He upuHHIeKAamud F.

b) Oycre g — orobpaskerme maTeppaita J = [—1, +1] B8 F, ompe-
meiernoe ycaopusMa g () = F (f) gua t > 0 ng () = — F(—1t) pan
t < 0. Torma g CcHaNAPHO HWHTEIPHPYEMO OTHOCHTEJHHO Mephl JleGera

Ha J nm 5 g du € F, HO cCymecTByloT Takue OQyEKImuE h ¢ L®, UTO

Shg du ¢ F.

c) Ioxy4nTs U3 &) HOBOE JOKABATEIbCTBO TOTO, UTO TOIOJOTHYECKOE
BEKTOPHOE IIPOCTPAHCTBO F He N30MOPHHO COTMPIAREHHOMY K HOPMEPOBAHEO-
My upocrpanctsy [cM. Tom. BeKT. mpoctp., ri. IV, § 5, yupakuenne 158)].

8) Hycrte F — oTAenuMoe JIOKAJIBHO BBHITYKJIOE IPOCTPAHCTBO M [ —
Tagoe CKAIAPHO JIORAILHO MHTEIpHpyeMoe orobpaxenue mpocrpanctBa I°

B F, 4to S fdp € F paag a060oro KOMHAKTHOIO MHOKecTBa K m3 7.
K

a) Ilogasath, uTO ecam J CKAJIAPHO CYMIECTBEHHO HMHTETPUPYEMO,
a F momypeduexcuBHO (HJIN TOJBKO BCAKAS IOCIeOBATEJNBHOCTh Homm
B rtomosoruu o (F, F') cxogurcs B 3Toil Tomodoruum B F, ecanm T cuertno

B 0eCKOHEYHOCTH), TO ng du € F pas moboit GyHrnmm g€ L.

*
b) Morasarp, uTo ecam F KBA3HIONHO H S g(F &) du (t)<<co pmas
Kaykpoit HerpepHBHOM HOXYHOPMH ¢ Ha F, 10 f CKaufApHO CyHICCTBEHHO
HHTErPHpPYeMO U S gf due F nas moboit ymkmmm g€ £>°. [B obonx

CIyYaAx PaccMOTpeTh QUIBTPYIOmEECs [0 BO3PACTAHUIO MHOMKECTBO BCEX
KOMIOAKTHH X mogMHOkecTB U3 T.]

9) Mycre G m H —orAeRuMbe JOKAIBHO BHOYKJBE NPOCTPAHCTBA
n U —orofpasenne mpocrpatcra I' 8 F=%;(G; H). Ilpegnomomnm,
910 G Goueumo, H kBasmnoduo, U p-msMepumo u U (K) orpauideno
Bas aoforo KoMmakTHOrO MHo:KecTBa K m3 T, xpoMe TOTO, mHpemmo-

T=
JOKHM, 49TO S g (U () @) du (t) <-poo paa xasKAo# HEmpepHEBHOH mOTy-
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HOpMH ¢ Ha H u kampgoro @ € G. IlokasaTe, 9To mnpu 3THX ycaouax U
CRAJNAPHO CYmECTBEHHO MN-WHTETPHNPYeMO I S U () du(t)€F. [Ucnons-

30BaTh ympaskmemme 8b).]

10) Hycrs G B H —upoctpamctBa @peme, Gg (cootB. Hy) —Beony
IUIOTHOE HOIMHOMKeCTBO B G (c00TB. H) 1 ¢ > O; —oTOOpaieHne 1po-
crpauctBa I' B mpocrpancTBo F =B (G, H) BCeX HelpepHBHHX OuUInHed-
HHX ¢opM Ha G X H, HajeleHHOe TOMOJOTHEeH IPOCTOA CXOZAMOCTH,
Hpepgmosnomum, dto: 1° pag mo6oit mape (a, b) € Gy X Hg ortobpaskenue
t > @; (@, b) cymecTBeHHO [-HHTeTpEpYeMO; 2° eclInm jif BCAKOH -
HapH OrpaHUYEHHHX MHOMecTB A C G, B C H mpm awo6om @ € B (G; H)
MOTOKETE g4, (@)= sup |[D(x,y)|, T0 S*qA, B (@) dp () <

(®, y) € AXB
<4 oco. Ilpi 31X yCIOBHAX WOKA3aTh, 4T0 ¢ —» @O; cCKAIApHO CymMecT-

BeHHO L-HHTerpupyeMo u S O dp (t) € F. [lloapayack Tteopemoir JleGera,

cBecTIl X mpuMeHeHMIO ciaeficTBusA 1 teopeMu 1.] YactEni# caywait H =R

11) HOycre p—mMepa Jle6era mHa I'=[0, 1] n F —ruasGeproso mpo-
CTPAHCTBO, WMeWOTlee CUeTHHI OpToHODMAXbLEHNE Gasuc. (e;). Ilycrs,
manee, f— orobpamernue I B F, ompemenseMoe ycaoBuamu [ (0)=0

u f{)=2" —-c;zﬁ Ha wuHTepBagax }2-"-1, 2-"] (n > 0). Iloxasars, 4To f

J-1I3MepHMO, CKAJAAPHO W-HHTeTPHPYeMO M TAaxoBO, 4TO Sfdp,eF, HO

[ 1r1du= oo,

12) Hycre p—mMepa JleGera ma T'=[0, 1] 1 F —ruas6eproBo mpo-
CTPAHCTBO, HMeI0miee OPTOHOPMAIBHHIA GasHC (et)tET’ paBHOMomHEbBIR 7.

a) Hycre F —ortobpamenne !> ¢; umatepBana I B F. Ilokasats,
4T0 [ CKAZApHO W-IIpeHefpeskiMo, HO He |-H3MepHMO IpH HagedeEuu F
ciaboii tomomorneit o (F, F') (mm, Tem Goilee, MCXOMHOHE TODOJOTHeN).

b) IIycre A — He p-mamepuMoe MHOxecTBo B T (ra1. 1V, § 4, ympax-
HeHHe 8); IOKa3aTh, 4TO0 (YHKIUA g = P, CKaJIADHO -IpeHebpe-
JKOMA, HO YHCIOBas (yHKRmus | g | He p-msMepuMa.

13) Nycrs F' — orgenuMoe JIOKAJIBHO BHIYKIOE IPOCTPAHCTBO,
F' — ero compskeHHOe I ¢ — HOJYHeNpepHBHAA CHH3Y MHOIYHODPMA
Ha F. [Toxasats, 4ro0 ecan f — orobpaskenme T B F, p-n3MepuMoe B TOHO-
aormn o(F, F’), To unmcaoBasg QYHKmUA gof u-m3MepHMa.

14) Ilycts p — Mepa JleGera ma T = [0, 1]; obosmauuM dwepes F
BEKTOPHOE IPOCTPAHCTBO Haj R BCeX KOHEUHHX YHCJIOBEIX |I-M3MEPHMBIX
¢yurmuit ga 7, HajeJeHHOEe TOIOJOrUeil WPOCTONH CXOAMMOCTH, IIpeBpa-
mAomel ero B OTAEJIEMOe JOKAJIBHO BHIOYKIOE NPOCTPAHCTBO.

a) Iloxasath, 4T0 B F CymeCTBYeT BCIOAY IVIOTHOE CUETHOE IIOMHOKE-
crBo. [PaccMoTpeTs BCIOAY INIOTHYIO IOCIEZ0BATeABHOCTE B GaHaXOBOM
upocrpanctee @ (7) BCex HeNpepHBHHX YHCIOBHX ¢ymxmmit ma T.]

3%
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b} Hyers f (t) ana waxporo t € T — sieMeHT conpskeHHoro F’ k F,
olnpenenseHHnil pasencTBoM (f (t), z) = z(t) mpm Bcex t ¢ T. Ilokasars,
uaro ecam F’.Bameneno tomoxormedl o(F’, F), to ¢ymwmusa [ ckaunapmo
p-usMepuMa, HO He p-m3Mepmma (cp. upemirosxkenme 13).

15) Ilycte F — MeTpumayemoe JOKAJIBHO BBRIMYKJIOE IPOCTPAECTBO
u [ — Takoe CKaJIAPHO u-N3MepuMoe oTOGpaskeHue mpocrpancrsa I B F,
9TO [IA KaKLOTO0 KOMIAKTHOIO MHOjKecTBa K w3 7' CymiecTByer cueTHOe
MHO;KecTBO H < F, ofGaagaromee Tem cBoiicrBoM, 9to f (f) € H pgia moutn
Bcex ¢ € K; HOKa3aTh, 9YTO OPH STHX YCIOBHUAX J U-U3MEPHMO B MCXOHOI
TODOJIOTHH IpocTpaHcTBa F. [Ilorpyauts F B cUeTHOe IpoU3BejieHme HOP-
MHAPOBAHHRX HPOCTPAHCTB, HPeABADHTEIBLHO CBEAA K CJAydal, KOTHa
F cenapabenpro.]

16) Iycre F-—0amaxoBo mpocTpamcTeo I F'—ero compsieHrHoe,
Hag mwo6oro p tamoro, Iro 1< p <+ 0o, 0603EaTUM wepes A’F’., (T, n)

(mxm umpocto A%,) MHOmecTBO BCex orofpaxkenmit f mpocrparcrsa T B F',
06IafAIOMHUX TeM CBOMCTBOM, UTO MAJIf BCAKOIO 2 € F unciaosas (QyHROUA
(2, [) mpuragaemuar LP (T, p). Torma AR, D .Z’E-, u Ak ects IpoCTpaH-
CTBO BCeX CKAJNAPHO CYHIECTBOHHO W-NHTETPHPYEMEX (YHKIUWHA CO 3HATe-
masvMeE B F’' (HajeneHHOM Tomodorneit o (F', F)). Iycre 0 (2) osmauaer
raace Qpysxnmm (2, f) B LP(u); nspectHO, 9T0 OTOGpaskeHme 2 > 0 ()
HempepHBHO (MemMMa 2); mycth My (f)—ero mHOpMA; 3TO—MOXyHOPMA
Ha upocrparctBe AR, Jlas Toro arobu M p (£}=0, meobxomumo u focra-
TOYHO, YTOOH f GHIIO CKAIAPHO JIOKAJLHO OpeHeOpe:KmMo.

a) Huas roro uwrofH f € A%,, HeOGXONMMO U JOCTATOYHO, ITOOH LIA
BeAKOM umcaoBofl GyERnNm g€ L9 dyrrnnsa gf 6bla CRAIAPHO CYIIECT-
BeHHO [-maTerpmpyeMa; Torga My (gf) <My () Ny (g).

b) Jas mpocrpamCTBa AF1 moxasaTh, WT0 monyHOpMa M, BKBHBa-

[ o
A

Jaeutna mosynopMe M; (f)=sup , THe A upobGeraer MHOMe-

CTBO BCeX M3MePHMHX mogMuoxects m3 I'; 6omee Toumo, M{ < My < 2M;.
Buiectu orcioma, uT0 M, ects MOXYHOpMa, SKBUBAJEHTHAA Mp(f)=
= sup M(gf).
N (gt

c) BossMeM B KadecTBe F TrmanGepToBO IPOCTPAHCTBO, HMeHOINee
cueTHHIl OpTOWOPMANBHHE (asmc, m B KadectBe |L—Mepy JleGera Ha T =
=[0, 1]. Iloraszars, 4TO CyiecTByeT He HHTerpHpyemoe, HO CKAaJAPHO
uATerpupyeMoe oroGpasenne I B F, ABIALIeecH IpPefesoM .10 IOXY-
HopmMe My HEROTOPOA* MOCJEJO0BATEAHLHOCTH HM3MEPHMHIX pPa3MeMeHHEIX
¢yErnuil [cM. yopamuerife 11]; BHBeCTH 0TCIONA, UTO B IIPOCTPaHCTBE L
U-EHTErpHpyeMsX (yHKRmmE Tomomorus, onpegeleHHas HOTYHOPMoit My,
caafee TOIONOTHH, OmpefeleHHOi HOpMo# Nj. AHANOTHYHHA pesyibTaT
axs moxysopM My, u Np, rpe 1<p <+-00.
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d) Tokasats, 90 Ha Lg Mo =Nw.

e) BosrMem B KadvecTse F THiInGepToBO IPOCTPAHCTBO CO CUETHHIM
OPTOHOPMAILHEIM 6a3HCOM, PACIIOJIOKEHHEM B [BOHHYIO II0C]I€[0BATEIh-
HOCTB (emp), U mycrb p—Mepa JleGera ma 7 =]0, 1]. Iycts, maiee,
Um—oto6pakerne I' B F, ompepieinsieMoe YCIOBHAMEH %m(t) = emp, KOTHA
()2 MmLet<<n2™ 1 1<nL2™, 1 un(l)=0; momomuMm frp=

n N
= 2 wu;. Ilorasate, 4o ecim 1< p<<+oo, 10 (fn) ects mocuemo-

i=0
BATEJILHOCT Homm B A}’w, He cXofgalnascA, OfHAKO, HU K Kakoil ¢ yHK-
nm w3 AR

f) Ilyers (fn)—mochefoparensHocTs HKomum B mpocTpamctse AR
(1 < p <+ o0); NpeANoONOKEM, UTO CYNIECTBYeT Takoe oTo0paskenue f
npoctparctea I B F’, 4910 pyis Bcex 2 € F 10Cief0BaTeJILHOCTh PyHKIMEA
(#, fn) cxomurca 1o Mepe X (2, f) (rm. IV, § 6, yupa:xuenHme 11).
Iloxasath, uto f € A}"p, 7 DOCIef0BATEIbHOCTE (fp) nmeeT B AL, mpegen £.

g) BossMem B xauectBe F 6GamaxoBo mpoctpasctso Ll (N) Bcex

aBCOMIOTHO CXORANMAXCA PAAOB; ero coupskensoe F’'=L%(N) (Tom.
BeKT. mpocTp., ra. IV, §1, ymnpammenmme 1). IIycts p—wmepa JleGera
ga T==[0, 1}. Mycrp, pamee, f—orobpasenue 7 B F’, omupeneisieMoe
caepyommmu ycaosmamm: f(0)=0, a ecam 27" 1Lt 27", 1o [ ()
ecTh IOCJeNoBaTeILHOCTh, B KOTOPOH PaBHHL HYJNI0 Bce WIEHH, KpoMe
LIeHa ¢ HOMEPOM N, PABHOTO 2"/P e 1 < p< + . Hokrasars, uto S
M3MEpEMO B CHIBHOX TONOJOTHH IpocTpalcTsa F' u mpmmapmexut AR,
HO He CYIlecTByeT HHUKAKOA mHOCaeoBaTeIrHOCTH (/) pasMemeHHHX
¢yHrnmit, Koropas crpeMmiaach 6w kK f B mpocTpamctse A,

*17) Ilycts p —Mepa JleGera ma I'=[0, 1], £ —6amaxoBo 1mpocTpaHCTBO

(]

Lt (N) m F'=L*® (N)—ero conpsixennoe. Ilycts, mamee, t= Y| §,277
i n=>0
s awoboro t € [0, 1]—ero gBomYHOe pasioienue; o6o3Haumm depes [ (1)
ocaemoBaTensEOCTb (En) € F' m momomum f(1)=0.

a) Ilorasatrp, 9To PyHKRmuUA [ UOPMHALIEKHT BCEM IIPOCTPAHCTBAM
AR, (1 < p <+ ) (oM. ympamerme 16).

b) Moxrasare, 9T0 f H3MepuMa B Touoioruu o(F’, F) u 910 cymecTByer
I0CJIENOBATENBHOCTS Pa3MemeHHbXx (YHKOUH, cXogAmasca B aroil TOmO-
Jormd K f mOYTH BCIOAY.

c) ITokazats, 49To f HemaMepuMa B CHILHOH# TOIIOJOTHH IIPOCTpPAH-
ctBa F' [zametutn, wt0 | F(f) — F(¢') | =1, worga 0 <t < t' < 1L

d) Ioxasars, uro B mpoctpanctee AP, (1 < p < +o0) f HE ecTh
mpefiedl IOCJHE[0BATeJLHOCTH pasMemeHHHX ¢ymxmuii. [CBecrm ® pac-
CMOTPEHNI0 pa3MemeHHEHX (yHKumil, ABIAMUXCA JAHeHHEKRMH KoMOuHA-
muAME (¢ Ko3pdunumenTaMu 13 F') XapakTepHCTHYECKHX () YHKmAH
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MHTEPBAJIOB C KOHIAMH k/2"} I eCIN g — TaKasg pasMemeHHAas QyHKUHA,

moxasarh, 4T0, B ofo3maveHNMAX yopakmemus 16b), M (¥ — g) 2—2- .]

e) Iloxasarh, 4TO He CymeECTByeT HHKAKOTO oTobpaenms R Ipo-
crpanctBa T B F', U3MepuMOro B CIUIbHON TOIOJIOTWH, NI KOTOPOro GH
f — h 6uno crangpuo upeHebpesxuMo. [3ameruTh, UTO TaKoe 0TOOpAasKe-
HEe HeoOXOZMMO yHoBJeTBODANO GH HepaBeHCTBY N o (h) < 1; monyunts
TAKEM IIyTeM IIPOTHBOpedHmE ¢ pesyiapTaToM nyHKTa d).]

18) IlokasaTs, 9TO NPEIOMKERNE § OCTAGTCHA BEPHEIM, €CJIH YCIOBHE,
90 [ W-m3MepmMo (B MCXOAHOH TOmOJIorum mpocTpamcTBa F), 3aMEHHTH
ycioBmeM, 9to [ p-usMepuMo B ocaabiennoit Tonoaorun o(F, F’). [Ucmonx-
soBath yupakHenme 19c¢) § 4 ra. IV.]

*19) IlycTh f — CHANAPHO CYHmECTBEHHO W-MHTErpupyeMoe oroGpa-
werme T B F. Iuasa mo6oro ' € F' oGosnauuM depes uy (') RIace yEx-

nun (f, 2') 8 LY(n). [ HABHBAETCH CKAIAPHO 6NOAHE UKMEZPUPYEHBM,
ecan g gf du € F gas wammoll yErmmm g € LO(n).

a) Iaa toro 4roGH [ GHIIO CHRAMAPHO BIIOJIHE MHTEr PUPYeMO, He0O-
XOAUMO M JOCTATOYHO, 4TOGH %, OBIO HENPEPHBHO B  TOMONOTHAX

o(F’, F) n o(L}, L™). Ecan sto umeer MecTo, T0 00pa3 mpu oToGpaskeHnH

U, BCAKOTO DaBHOCTENEHHO HENPePHBHOTO MHOKeCTBa M3 F' ecTb cmabo

OTHOCHUTEJHHO KOMIIAKTHOE MHOkeCTBO B L1. B wacTHOCTH: Q) MJIg KAMIOTO
PaBHOCTEIIEHHO HeIpepHBHOTO mogMHOMectBa H' m3 F' m xrampgoro ¢ > 0

CymecTByeT TakKOe KOMIAKTHOe MHomectso L B T, 9ro g KF,2"Yldp<
' TXL

< & gua Bcex 2’ € H'; P) ang KaKmOro paBHOCTENeHHO HEIPePEIBHOTO

muoxectBa H' m3 F' m Kaxgoro &€ > 0 cymecrByer Taxoe 1) > 0, 4ro

S I{(f,2") |du < & BIA BCAROTO OTKPHTOTO MHOEecTBa Uc T
U
Mepn w(U) <M u Beex 2’ € H' (rn. V, § 5, yopaxmesme 17).

b) Hpemmonosum, UTo BHIIOJHEHH ycioBHa o) B B) 3 a) U, KpoMe
TOTO, CyIEeCTByeT mopmpocTpamcTBo H < L, miorHOe B TOIOJOTAH

o(L®, [}) m Takoe, 9TO ng‘ duw € F nuag  xramgoit ¢yExnum g € L=,

KiIace Koropoil mpmuajgie:xnr H. IToxasaTs, 4TO €ClH IIPH 3TUX YCIOBUAX
MpeAIIoN0KATE elne, 9T0 F reasuncarno, 10 [ Oymer CRaIAPHO BIOJHE
maTerpupyeMo. [IIpe;xme Bcero cBecTH X CJydalo, Korga F IoaHO (B cBoeil

HCXOAHOH TOMOJOTHA), N 3AMETHTH, UTO g k> S gf dp ecThb HellpepHBHOE

numeitaoe ortobpamernme L B F'*, Korga L HameleHO TOmOJoTHE
T(L®°, L), a F'* — Tomosorumeil paBHOMepHO#l CXOZMMOCTH Ha paBHOCTE-
fICHHO HENPepHBHEIX MOOAMHOKecTBax u3 F'.)
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c) Ipenmono:xuM, 9o £ CKAIAPHO BIIOJHe MHTerpmpyemo. Iloxasats,
49To A a060# mociegoBaTeiabHocTH Komu (#;) B Tomomorum o(F’, F)
HOCIe0BATeNBHOCTD (uf (1)) cuabno cxomures B L! [mcnonn3oBars yupasm-
Hemne 13a) § 6 ra. IV m ynpasxkaenne 181/)) § 5 ra. V]. BuBectu otciofia,
970 ecam A — o6pas egMHENYHOro mapa IpocTpaHcTBa L mpum orobpake-

HAH g b=> S gf du, To Becsaras mocaefoBarensHOcTsh Homm (2;) B Tomo-

aoruu O(F’, F) ecThb HOCJeqOBATENBHOCTh I{OmIH B TOMOJOTHH pPABHO-
MepHO# cxommMocTH Ha A.

d) Bmsect: m3 ¢), 9T0 €CJIH f CHAIAPHO BIOJHE HHTETPHPYEMO, TO
obpad mpm orolpaxeEnn Uy BCAROTO PABHOCTENEHHO HeNPePHBHOrO
MHO;KecTBa H3 F’, MerpmayeMoro B Tomnoxoram O(F’, F), OTHOCHTEIHHO
cussno xommakren B Ll. B uacrmocts, ecau F ectb coupsxenioe G’
K OTAeJUMOMY JOKAJBHO BHITYRJIOMY IDOCTPAHCTBY G, HajeJeHHOe TOIC=-
Jormeit, corsacyomeiica ¢ ABOHCTBeHHOCTHIO Mekny F u G, u ecan B G’
CYmECTBYeT CHIBHO INIOTHOE CYeTHOe MHOKECTBO, TO 06pas mpa otolparxe-
HIUI 4, BCSKOTO OrPAHHYEHHOrO MHOMECTBA W3 F' = G OTHOCHTeNBHO
cnapHEO HommaxTen B L' [morpysute G B ero BTopoe compsixeHHOE].

20) Iycrs F — ormesnMoe JOKAJIBHO BHITYKJIOe IIPOCTPaHCTBO, F' —
ero compsykerHoe 1 &' — MHOMKeCTBO BCeX TaKUX MogMHOMecTB A’ C F',
9T0 U3 060 II0CIeI0BATENIBHOCTH TOYEK MHOKeCTBa A’ MOKEHO BHOGpaTh
MOATIOCIe/[0BATOILHOCTE, CXOQANyIoca B Tomomgorun O(F’, F). Iloxasarb,
9T0 AJIA OTPAHMIEHHOTO MHOKecTBa A u3 F ciuemymomue yCIOBHS pPaBHO=
cuIbHB: @) A InpegkoMuaxTHO B &'-Tomosmormm; P) .Beskas mociefoBa=
TeALHOCTh, CXOAAMAACA B Tomoxoruu O(F’, F), paBHOMEPHO CXONHUTCHA
Ha A. [OGozpauns gepes & MHOmKecTBO, 06pazoBaHHOE BCeMM KOHEYHHIMH
MOIMHEOMECTBAME M3 F U MHOMECTBOM A, 3aMeTUTh, 4TO H3 [}) CIefyer,
4TO BCAKOEe MHOKECTBO A’ € ©' IpefKOMUAKTHO B ©-TOMOJOIHH, BOCHONE-
30BaBIIACH IS BTOTO yupaskueHneM 2 ms O6m. tom., ra. II, § 4. 3arem
npumeruts yopasxaeHne 12 ms Tom. Bext. mpoctp., ria. IV, § 1.]

*21) Iycrs f — CRaJXApHO BIOJHe WHTEIPHpPYyeMOe O0T00pasKeHHe
upocrparcTBa I B Keasunoanoe OTHENHMOE JIOKAJHHO BHIIYKIOe IIpoO-
crpaHcTBO F.

a) Iloxkasars, 4t0 06pas mpu orobpakeHun g|—-> S gf dp emmEmu-

HOTO mAapa HPOCTPAaHCTBa L OTHOCHTEIHHO KOMIAKTEH B wcrodnoi TOIO-
Jorma mpocTpaHcTBa F B KaKAOM U3 clefyomux ciydaes: 1° B F cyme-
CTBYeT BCIOAY ILIOTHOE CYETHOe MHO;ecTBoj 2° F ecTh compsxeHHoe G”
K TpPOCTPAHCTBY (, MeTpH3yeMOMy HIM MBJAIOMEMYCS CTPOTHM HHIYK-
THBHBHIM IIPeJIeJIOM II0CIe[0BATeIbHOCTH METPH3YeMBIX HPOCTPAHCTB, HANe~
neEHOe Tomoioruedl T(G’, G). [Hcmommsosars yupammemus 19¢) m 20;
B ciaygae 2° Bocmonb3oBatThea TeopeMoil Mmymaesma (Tor. BexT. mpoctp.,
ra. IV, § 2, yopammemme 13b).]

b) IToxasare, 9TO yTBEp:KfEHNE LOYHKTa a) OCTAeTCHA CHPABEJIHBHIM,
ecan, Ge3 MOIOJHUTEJIBLHMIX IIPEATIONOKEHNE OTHOCHTEIFHEO F, MOMYyCTATS,
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aro f mamepumo. [[lorpysus F B mpousBefienue GaHAXOBEIX IIPOCTPAHCTB,
CBECTH K CIyJal, Korga F — GaHAXOBO IPOCTPAHCTBO; 3aTeM, IQIb3YACH
yiupaskuenueM 19a), cBecTH K caydalo, rorga I KOMIAKTHO, IHOCIe 9ero
OpUMeHHTH caydait 1° nymrTa a).]

22) Ilycers (za)ae 4 — TaKoe CeMeiCTBO TOYEH OTAeNMMOro JOKAIBIO
BBUTYKJIOTO IIPOCTPAHCTBA F, 9T0 O0TOOPAKEHHE O = Zq CKAJAPHO BIOJHE
muTerpupyeMo (yupakuenue 19) npm magemenunm A Mepoii ¢ Maccoir 1
B KaKgoll TOUKe.

a) Ilowrasatp, 49T0 ceMeHCTBO (%q) cymmupyemo B A0O0H TOMOJOTHN T,
COTTACYIOINEHCA ¢ ABONCTBEHHOCTHIO MesKAY F 1 F’ [Acmonp3oBaTh yupask-
mepme 19a)]. U ofparso, xorga F KBa3umoaHO B TOHOJOTHH T.

b) Npegnonowum F = G’, F' = G, Tme G — Taxoe OTEIUMOE
JOKAIBHO BHIIYRJIOE HPOCTPAHCTBO, 9TO B G’ CYMECTBYeT CHIALHO INIOTHOE
CueTHOe MHO;KecTBO. IIOKa3aTh, 4T0 TOTAa (%) CYMMHPYeMO B CuasHoil
TOIOJIOTHA IpocTpancTBa G’ (He 0643aTeNbHO COMNIACYIODEcs ¢ 1BOACTBER-
HoOCTRIO Mexmy G’ 1 G) [eM. yupaxmernne 19d)]. ITorasars, 9T0 3T0T pe3yib-
TaT He paCIpPOCTpaHAETCHA Ha ciaydall, korma G = LY(N), G’ = L*(N).

23) Myerp p — nmonoxuTenbHAsS Mepa ua I, cocpefoToueHnas B Cues-
ooM O0BEeIMHEHNH KOMIIAKTHHIX MHOMKECTE. .

a) Ilycte H — Taxoe MHOKECTBO W-M3MEPHMHX IHCJIOBHX (yHKOHIA,
970 ?16111; f() < +oo gua wamporo ¢t € T. Ilowazath, 9TO CyHIECTBYeT

KOHEeYHAS p-m3MepuMas QYHKNHA g, pas xotopon f(f) < g(f) moura Beoopy
mas moboit ¢ymrmum f € H. [CBectw X caydualo, Korga i OrpaHHYeHA,
a (pyakguu us H mpmauMaior cBom smadenus B [—1, -+1], mocpepcrBom
BO3PACTAKIIET0 TOMeoMOPYE3MA HpocTpaHCTBa R Ha 5TOT HHETEPBAT.
Iocie a10r0 paccMoTpeTh BepXHIOK I'PaHb PE: LY(u) MHO;ECTBa KJIACCOB
Beex ¢pymkmmid us H (ra. IV, § 3, npegiosxernne 14) n 3aMeTnTh, 94T0 CymIe-
CTBYET MOCJIEeLOBATENBHOCTh QYHKNMA 13 H, CXOAAmAncs MOYTH BCIORY X g.]

b) Oycrs f — cranapEo p-uaMepmmoe oro6pakeEme IpOCTPAH-
crBa 7 B OTHenmMoe JOKANLHO BHNyKIoe mpocrpasctBo F. Iloxasars,
q9T0 AJA BCAKOTO MHOMecrBa B’ < F’, OrpaEM4eHHOr0 B TOIOJOTHA
o(F', F), cymecTByer Takas KOHeUHasg H3MepUMas dncaoBag QyHKOUA g5,
aro | {f (f), ') | < gg- (t) mowrm scomy ana mwoboro 2’ € B’

¢) Hycre F — npocrparctBo Dpeme ¥ f — CrRAIAPHO N-U3MEPHAMOS
orobpa;gerue I B F. Ilokasarp, 9T0 I A1060r0 KOMIAKTHOTO ITOAMHOME=
crBa K m3 T m ao0oro &€ > 0 CymecrByeT TAK0e KOMIAKTHOE MHOKECTBO
K' < K, uto W{(K—K’) < ¢ u cyxenne f Ha K’ orpammieHo [ucmosp-
3oBaTh b)].

24) Ilycrs F — noanoe OTAEINMOE JIOKAJIDHO BHITYKIIOE IIPOCTPAHCTBO,
cofep:Kamee BCIORY ILIOTHOE CUeTHOe MHO;KeCTBO. Ilycth, manee, f —
oTobpasenne I' B F, CKAJAPHO N-M3MepHMOe M CKAJADHO CYIMECTBEHHO
OTpaHWYeHHOE; IOKA3ATE, YTO AJIA 060l pynknEd g € L1 orobpasxkenne gf

CKaJIAPHO HHTErpUpyeMo W 5 gf du £ E. [BocnoanpsoBaThCa TeopeMoil 4
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m3 Tom. Bert. mpocrp., ra. IV, § 2, samerns, 4To paBHOCTeNeHHO Hempe-
PHEBHEE HOAMHOMeCTBA U3 F' MeTpusyemu B Tonosorun o(F’, F), u mpame-
mUB TeopeMy JleGera.]

#25) Hycrs F — cenmapabenbHoe mpocrpanctBo (Dpeme, B KOTOPOM
BCAKAA MOCHefoBaTeabHOCTh Homm B ToN0N0OrAN O(F), F’) cxogmres B 9TOH
Tomoyoram (HampmMep, mpocrpamctBo L(T, v), eciu T’ mMeer cueTHEIA
Gasuc [ra. V, § 5, yupamxuenme 18b)]. Iloxasars, 9T0 BCAKOE CKAJNAPHO
CYHIECTBEHHO HHTErpumpyeMoe otobpaskemme f mpocrpaEcrBa I B F cra-

JAPHO BHOJHEe WHTerpupyeMo. [Bmadame pmonasatp, 4TO ng du€ F

mag a6oit dyaxnun g € Z£°° (u) ¢ KOMIIAKTHEM HOCHTEJIEM, 3aMeTHB, 9T
f p-maMepuMo (IpenyioyxeHde 12), m IPUMeHWB IpefioskeHme 8 W Ipef-.
moyokeEne. Orciofa, MUCHONB3YA  IPEAIIONOKEHWe, BHBeCTH, YT0

S gf dp € F gnsn moboiét ¢ymxnuum g € £ u aoboro MEOmecTBa A,
A

ABISIONIETOCA CIETHHM O00BeNHeHNeM KOMIAKTHHX MHOMKecTB. Haxomen,
B ofo3mauenuaAx yupamaerus 19, gokasats, 410 06pas OpE 0oTOOpaKkeHHE
e BCAKOLO PAaBHOCTEIICHHO HENPEPHIBHOIO IIOAMHOMeCTBA U3 F' OTHOCH-

TeJBHO ¢1ab0 KoMIaKkTeH B L!, mpuMeEHB [ 5TOTO TeopeMmy dbepieiina
(Tou. Bekr. mpocrp., ria. IV, § 2, ympammemme 156)) m Tor daxr, 9ro
PaBHOCTEIIEHHO HellpepHBHHE IOAMHOMecTB& u3 F' MerpuayeMsl B TOIO-
aornm G(F’, F).]

26) Hycrs (fn)— mocae0BaTeNFHEOCTh TAKHX L-HHTEIPHPYOMHX PYHK-

puii Ha T, 9T0 sup S 1 fn ()] du (2)=+co msup | fp (2) |<< -} co s mourh
n n
Bcex ¢ €7. Iloxasath, 49TO CYIECTBYeT TAaKag IMOCIEIOBATEIHHOCT b
(cn) cmanapos, wro M\ |cp| <400, a Dcnfn He p-mETerpupyeMa.
n n

[Npumenuts k mpoctpamcty L1 (N)=F teopemy I'enndanga — Jasdopaa.}

27) Oyecrs E — cemapabennHoe peiictBHTeNbHOe GaHAXOBO IPOCTPaH-
ctBo, (@ = E’ — ero coupsixeHHEOe B (' — HOJNPOCTPAHCTBO IPOCTPAH--
crsa E, wiotnoe B E, orimaboe ot E m Goueunoe [Tom. Bexr. mpoctp.,
ra. 111, § 1, yupamxuenne 6]. Tlokasarh, 9T0O ecam HagesuTh G TOMOJOrHeR
o(G, G'), a ero comupsmennoe G’ = X (G; R) — romosorueit KoMIaKTHOA
cxogEMocTH, T0 G’ He Gyjger KBa3UIOIHKLM H HAAAYTCA TAKad CXORAMAACH
K HyJII0 TOCIeI0BATeIRHEOCTh (Z,) B G' U TaKad IOCJEMOBATEIBHOCTH (An)
unces > 0 ¢ KoHEUHOH CyMMOil, UTO psj ¢ o0mUM WIEHOM A,r, He Gyger
cxoguthea B G’. [CHauama 3aMeTHTh, 4TO BCAKOE IOAMHOMeCTBO M3 G,
orpaHWYeHHOEe B Tomojorum o(G, G'), orpaHWYeHO II0 HOPMe IIPOCTPaH-
crBa G. Paccmorpers Touxy a € E, He mpumajgme;kainyio G', ¥ mociegoBa-
TeXBHOCTh (@) Touek m3 G’, cxogsmmyloca X ¢ B E m rTakywo, dro

lanss—an 11 <(5)" 1
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§ 2. BekropHbie MepbI

1. Onpedeaenue 6exmopHoil mepvt

Onpegenenne MepH, namgoe B riaase III, § 2, n° 2, momyckaer
ciaepyomee obofmenne:

Omeepenerue 1. ITycmb F — omdeaumoe 10kaibHo 6binYKA0E NPO-
cmpancmeo Had R. Bekmoproy mepoi wa T co snavenuamu ¢ F naswi-
8al0Om  8CAKOE HenpepyigHoe JAUHelHOe O0moGpaxcenue NPOCMPAHCMEN
&(T) 6 F.

Onpenenenne 1 MOKHO BHpPA3UTh U CIemyoMuM 06pasoM: BEKTOD-
Hag Mepa HA 7' co 3HaYeHHAME B F — 3TO0 TaKoe JuHE#HHOe 0TOGparke-
mme m npocrparcTBa &7 (T) B F, 9ro piia 1060r0 KOMIAKTHOTO MEOMe-
crBa K n3 T cymxernue m Ha ¢¢(7, K) HenpepHBHO B TONOJOTHWH PaB-
HOMEpHO# cXogmMmocTH. Bmecro m(f), rme f€&#(7), nmmyr Takke

Sfdm winm Sf(t)dm(t). Mepur co 3magenusmu B R (To ectp MepH,

onpepenenrante 8 . 11, § 2, n°2) urorga masuBawT delicmeument-
HOMU WIA CKaaaphbimy Mepamu Ha 7.

ITpumepn. 1) TompecrBeEHOE oOTOGpaKeHNWe IPOCTPAHCTBA
& (T) ma ceba ecTh BekTOpHaA Mepa HA I co 3madeBMamu B & (7).

2) °Ilycrs H — KoMIIeKCHOE Tuin0eproBo mpocTparcTso, L (H)—
HODMHPOBaHHAA ajre6pa BCEX ero HEenpepHBHKX SHEOMOPPH3IMOB
n A — momaxreGpa axare6pum £(H), KoMMyTaTMBHAf, 3aMKEYyTad,
CaMOCOIPAIKEHHAA ¥ COfePrKallas TOKAECTBeHHOe 0T00parKeHNe; JOKa-
3HIBAETCA, YTO CYMECTBYIT KOMIOAKTHOe HPOCTPAaHCTBO X W H30MOD-
¢usM EOpMupoBaHHOH anreOpur A Ha aiareGpy ¢%'¢(X) Bcex HempepuB-
HHX KOMIJIeKCHHX (yHROuA Ha X, HajeJieHHYI HopMmo# || f || =
= sup {f(z)|. Cymxenume o6parHoro msomopdmsma Ha & '(X) ecTs

Mepa nt Ha X CO 3HAYCHHAMU B fb(H), YHAOBIETBOPAIAS YCJIOBUIO

m(fg) = m(fym(g).,

Sdamegarmuda 1) [lag toro urobm suHeitHOe oTOGpaskeHme
m upocrpancersa ¢4 (7) B F Onimo BeKTOpHOU MepoH, He0OXOFXHEMO
4 A0CTaTO4HO, YTO6HN miA n000ro KOMOAKTHOrO MEOkectBa K u3 7
obpas npu orofpakeHnn e egmamgHOro mapa ||f || < 1 mpocTpan-
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crea 4 (T, K) 6nax oepanuuen 8 F. CrnegoBarennHo, IOHATAES BEKTOD-
HOI MepH ¢O BHaueHHAMY B F OMHHAKOBO AJIA BCeX OTHEIUMEIX JIOKAb-
HO BHIYKJIHX TONONOrH# B F, HMEIOMHUX OfHA U Te Ke OIDAHMYCHHEIO
MHOKECTBA, M, B YACTHOCTH, JJf BCEX TOIOJOIHMH, COIIACYIOMHEXCH
¢ nsoitcTBenHOCTHI0O My F u F’ (Ton. Bext. npoctp., ra. IV, § 2,
TeopeMa 3). .

2) Ilyers Ty — nOKaJIbHO KOMIAKTHOE IPOCTPAHCTBO, Fy — oTHe-
IuMO€e JIOKAJLHO BHIYKJIOe HpoCcTPaHCTBO Hax R, v — HempeprIBHOE
nupeiHoe orofpaskenue mpocrpanctBa & (Ty) B &4 (T) u v — Henpe-
poiBHOe aummeiiHOEe orofpaskenvwe F B F,. Ecim # — BekTOpDHaA Mepa
ga T co sEavenuAMa B F, TO Vo2 o 4 eCTh BeKTOpHasg Mepa Ha T
¢o sHaveHuamu B Fy. B gacrHOCTH, ecin g — HenpepHBHAA KOHEYHAA
uycaopaa pyurmusa ga 7', 10 fr—>ni(gf) ects BexTopHAad Mepa Ha T co
sgauennaMa B F, o6osHauaeMas gm; ecim h — BTOpas HenpepHBHAA
KoHeuHaf unciaosasg QyEknua ma 7', 10 g (hm) = (gh) m.

3) Tak wrar wopocrpamerBo &% (I) ecTh HMENYKTHBHEL Lpefe
famaxoBux unpocrpancts ¢& (I, K) u, B gactHocTH, Gouweuno (Tom.
BeKT. npoctp., ra. III, § 1, cnepcrBue npemnosxenua 1 u mpegiosxe-
HEe 2), TO AiA TOTO, 9To0H JuHeiHOe 0T00paskeHHe M LDPOCTPAHCTBA
& (T) B F OHI0 BeKTOPHOH Mepoid, HeoOXOQUEMO M JOCTATOYHO, 4TOOH
2’ oan npu nboMm 2’ € F' 6ruto ckanapuo# mepoir Ha T (Tom. Bekr.
npoctp., ra. IV, § 4, npeproxerne 1 u ciexcTBHe HPeJIOKEHNUA 7).

4) Benegcreue saMeuamusa 1 mpepioskerwe 1 § 3 rmasm III m ero
A OKa3aTeNbCTBO OCTAIOTCA CIPABENJIWBHIME WM JJA BEKTOPHHX Mep. 3Ha-
YAT, MOKHO CHOBA ONpENeNNTh HOcumesb BEKTOPHOHL Mepsl 7n Ha I Kak
AomosHeHNe HamGonbpmero OTKpHTOro Muoxkectsa U < T, obJagaiomero
TeM CBOMCTBOM, 4TO Cy;KeHUe m Ha U paBHO HyJIo.

2. Humeepupoéanue OmMHOCUMEAYHO GEeKMOPHOL Mepbl

Ilycrs 7 — BerTOopHAs Mepa Ha 7' co smauemmAMu B F. [aa
moboro #' €F’ orofpaeHme 2’ om ecTh cKaxapEad mepa Ha T,
aupeiHo sasueamad or 2. Ilycrs f—uucimosas ¢yERIuUA, ompepe-
ndepHad Ha I'; mu GyneM CcoOKpameHHO roBopuTh, wro mapa (f, m)
obianaer ceoiictBoM P, ecam mua moGoro 2’ € F' mapa (f, [z om|)
o6napaer cpoiicteoM P. Tar, Mp GyneM rosoputhb, 4TO | cyujecmeeno
UHme2 PUpYema OMHOCUMEbHO M, ecim pia Jdo6oro 2 €I ¢yHE-

nua | CymecTseHHO HHTErpupPyeMa OTHOCHTENHHO lz'oml, ujau, 4rto
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TO Ke, eCIW | CYIIeCTBEHHO HMHTerpHpyeMa OTHOCHTEIBHO KasKmon
3 mep (2’ om)* u (# om)” (ra. V, § 3, caencreue 1 mpenmoxenus 6).

lleemnoxeaur 1. IIyemv ne—eexkmopras mepa na T co sHawe-
wuamu ¢ F, a f—vuucaosas gynryus na T, cywecmeenno unmespu-
pyemas omuocumenvro m. Omob pasxcenue -

o S fd (2" om)* — S fd (2" o )

ecmb auHetinas gopma Ha F'.

O6osraunm 3T0 orobpaskenne uepes @. To, uro @ (Az') =AD (2')
npu aobom A€ R, ouesmpwo, m ocraerca mokasath, 4to D (y' 4z') =
=0 (y)+ D (2'). Honoxam p=|y’ om |+| 2" ome|; Toraa, cormacao
reopeme Jle6era— Hukonnuma, MoykeM Hanucars Y cm=guu 2’ om =nhy,
rme g u h— OrpaHWYeHHHE JOKAJBHO [-HHTErPHpYeMble YHCIOBHIE
¢yurmun (ra. V, § 5, teopeMa 2); Kpome Toro, mMmeeM (Y om)" = g'p
a1 (y' cm) =g ) ¥ aHAJOTHYHEE COOTHOMEHWS ¢ 3aMeHON Yy’ Ha 2’
(cootB. y'+#'), a g ma h (coors. g-+h). Temeps scHO, uto f
CYImEeCTBOHHO W-wHTerpupyema (ria. V, § 3, caexcreume 1 mpenimoske-
HuA 6), @ [OKasHBaeMoe COOTHONIEHWe CBOAUTCA K  OYeBHAHOMY

pasencTey (¢ +h) —(g-+h)" =(g*—g )+ (h*—h")

Onrepenenue 2. Hycmoe m — sexmopuan mepa na T co sHavenuamu
6 F, a f—uucaosas gynryus na T, cyuecmeenno uwmezpupyemasn
omHocumeavrho M. Uumezpasom om f omuocumeavrio nm Haswieaemcs,

u obosnanaemes m (f) uau S fdm, a maxace S f(t)dm (t), saemenm

ug F'*, onpedeasemvlii ghopmyaoii
<z', S fdm/ Sfd (" om)t— \ fd (2" cm)~. 1)

BaMeruM, 4TO. ecam fE# (T), TO Tak ONpeJeNeHHHH 3JIEMEHT
S f dm copuapmaer ¢ sneMeHTOM, Tak :Ke ofosHaueHHEBM B n° 1, u60

Torjia mpasas 4actb Qopmymn (1) ecrs S fd (& om)=2z" (m (f))

oo ompefiestennio. Hpome Toro, ecam, B 9acTHOCTH, HPUMEHHUTL OIpe-
menenme 2 K ciaydaro F=R, 10 pgaa ioboro 2 CF' ¢yEruaa f
OymeT CyIIeCTBOHHO WHTeTPUPYEMOIl OTHOCHTENBLHO eHCTBATEIBHON
MepH #' o1 W TpaByl 4acTh QopMmyan (1) MoxHO Gyder sammcarth

B BHUME gfd (&' om).
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[

Tlpegnonoxuy, 970 f CyuUeCTBEHHO HHTETPUPYEMa OTHOCHUTEIHHO 72,
n nycrb &' €F'. Ilonoxum p=|2"om|; B cury rteopemn JleGera—
Huropgnma, 2’ om = gu, rae g NOKajJbpHO pu-mETerpupyeMa u || g]| <1,

¥ [0KasaTelbCTBO MpelaokeHns 1 IOKa3HBAaeT, 4YTO Sfd (# om)=

= S fg du. Crenosarensno,
|{ faeom|< [ 1r1d1arom]. )

flcHO, 9TO MHOKECTBO BCEX KOHEYHHIX UNCIOBHX (YHKIHUiL, CyIHe-
CTBEHHO MHTETPUDPYEMHIX OTHOCHTEILHO M, CTh BeKTOPHOE IPOCTPaH-
ctBo Hay R; mpmMem ofosmagenme Z£(m) Aas sToro OPOCTPaHCTBA,
HajgeJeHHoro caabeimei JOKaALHO BEIIYKJIOW TOIOJIOTHEH, OCTABIAIO-
me#l HempepHBHHMHE BCe JUHeHHHIe QOPMH [ Sfd(z'om), raez’

npoGeraer F'. OTMeTuM, 4T0 BOOGImE JOKAALHO BHIYKJIOE TPOCTPAH-
¢TBO L (m) Heomdeaunmo.

IIprMep. BosbMeM B KadecTBe 72 TOMJECTBEHHOe OTOGpaxkeHN®
o# (T) va ceGa. Tax wak coumpsaxenHoe kK &7 (T) ects npoctparctso M (T)
BCeX CKaXApHHX Mep Ha T, 10 % (m) cocTomT W3 Tex (pyHKOoui f, KoTo~
pHle CYIMEeCTBeHHO MHTeI'DHPYeMH OTHOCHTGIBHEO Kaicdoii CKAlApHOH MepH

p {cM. yopaskHeHwMe 1), a mETerpan S fdm ectn nuBeliHAA dopMa | >

— 5 fdn ma M (T). Pasenctso Sfdu:O nas Beex Mep €M (T)

MOJKeT BHIIOJHATHCA aumb npwm f=0, B 9eM ybe:xnaeMcsa, Geps | =gy,
rge {—npowsBoarHaA TouKa u3 T; - MHadYe TOBOpA, OTOOpa’KeHHe

f S fdm ecTh uwwekyus TpOCTPaHCTBA L (M) B aiarebpamdecKoe
compsskenHoe kIR (T), npojommkaollas ToMAecTEeHHOe OTOOpasKeHHO
&% (T) Ha ceba. CrnegoBaTelbHO, OTHONIEHWE S fdm e F=¢% (T) pasHo-

cunpHo orHomenwuo f € o4 (T).

Ilycts ©— HempepHslBHOe inHeIiHOe OTOOpasKeHme mpocTpaHcrea F
B OTeanMoe JIOKAJHHO BHIMYKIOe MPOCTPAHCTBO (7; COXpaHMM 0603Ha-
YeHme U W JJA ero INpPOAOJeHWA NyTeM oOGPasoBAHWUA BTOPOTO
COIPSUKEHHOTO A0 JmHe#iHoro oroGpaskemua F'* B G'™* (§ 1, n°1).
Ilpu sroM coriameHns IMeeM
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Ilpepnoxenue 2. Beakasa uwucaosas gywryus f, cywecmeerno
UHMe2 DUDPYEMAS OMHOCUMENLHO M, CYUWECMEEHHO UHMe2 PUDPYeMa.
OMHOCUMENLHO U o, U 5 fd@wem)=u ( S f dm) .

Ilpenmosxenne oueBH/IHO, eCIIM NPWHATL BO BHIMAHME DABEHCTBO
Yy ouom="u(y')om pua wasgoro y' €G'.

BooGme, ecau f€ L (m), T0 mHTErpan S f dm npummagesrur F'*,
HO He F (cM. mpumep Beime). OgHaxo,

Ileegnoskenue 3. Ecau 06pas npu omobpanxcenuls mi MHONCECOA
mex fe& (T), 0as wromopwxr sup|f()|<1, caabo ommnocumervho
teT

Komnaxmern ¢ F, mo S fdmEF dan 410600 0zparuyvenot “ucL060%

gyuryuu f, cywecmeeHHo UHMe2PUDYeMOl OMHOCUMEALHO M.
Ilycre A — mmosxectBo Tex f € L (m), maa xoropux sup |f(5)[< 1,
teT

n B=AN & (T); mpo:xecteo m (B), mo yciopuio, cnabo 0OTHOCUTENBHO
KoMOnakrEO B F, u, B3HAaYAT, MAOCTATOYHO IIOKAa3aThb, 4ro wm (A)
copepskurca B 3aMuKaHWE (B8 F'*) MuoxectBa m (B) OTHOCHTeAbHO
tonoyoruu o (F'*, F'); a mocKonsKy m (B) BHOYKJIO B YPaBHOBEMIEHO,
TO JOCTATOYHO JOKasaTh, YTO HOasApa MHOKecTBa M (B) B F’
cofleprkuaTca B _moaApe MHOKectea wm (4)- (Tom. BekT. EDpocTD.,
ra. IV, § 1, opegmoskerne 3). Ho mas toro urofH muneitHas dopma
2’ € F' npunagnexkana (m (B))°, Heobxomumo W [0OCTATOYHO, YTOGHE

|<z", m(g)) ]:! S gd(z' om) ,<1 o8 KaKmaoit ¢yHKUmum gE B, 9to

03HAyaeT, WTO CKajApHAfA Mepa |2’ om| orpamuueHa u ee HOpMa
pe mpesocxomur 1 (ra. III, § 2, mpemnoskenue 3); a cormacmo dop-
Myie (2), mocienHee yciaopme Bieuer, uro |(2', m(f)) <1 pa=
Kakmodt ¢ymxuuma f€ A, otryna 2’ € (m (4))°.

Crepcrent 1. Ecau 848 aw6o20 komnaxmuozo mrosxcecmea K us T 06-
pas npu” omob pascenuu, m mroxcecmsa mex f €K (T, K), daa komopvix
sup | f ()| <1, caabo omuocumenvro romnarmer ¢ F, mo S fdm¢cF
teT t
dan awoboli ozpanuuennoli Pyuryuu fE€ L (M) ¢ KOMRAKMHOM HOCU~

menem, U S fdm CF" dan woboi dynkyuu fC L (m).
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Tlepsoe yTBeD:KneHNe HEIOCPEACTBOHHO CIEYeT M3 IPeIOReHns 3t
ecqu [ OrpaHVYeHA ¥ WMeeT KOMIAKTHHII HocmTeab, a U — orHocHh-
TeJILHO KOMIBKTHAM OTKPHTAS OKPeCTHOCTL HocuTeld O¢yHEMum f,
70 cy:KeHme m HA mopupoctpaHcreo 4 (U) ects mepa my Ha U,

yIOBJIETBOPAIOINAA YCIOBHAM NpPAJIOHeHUA 3, U HMeeM Sfde=

= S fdme (ra. V, § 7, teopema 1), a smauur, Sfdm EF.

Ilycrp Temeps f—mpomsBonpHasd QyHKIEA U3 L (M); AXA Ra-
7OT0 KOMIAKTHOro MHO:KectBa K us T w raskporo mexoro n >0 ofo-
BHAUUM depe3 f,, x duciomyio ¢ymrmmio Ha T, ompefeseHHYH Clne-
nyfomuM obpasom: ecan ¢ ¢ K, 1o fn, x (1) =0; ecnim t €K u |f(t)| < n,
10 fn, k (£) = f(t); Hakomew, eciu t€K u |f(t)|>n, T fr k()=
@
RGN
fn, x ({) mo ¢uILTPY — npouseefermio ¢gunsrpa @Dpeme Ha @uasTp
ceyeHnil ynopspoueEEOro (PmALTPYIOINErocsi OO BOBPACTAHMIO) MHO-
JKeCTBA BCeX KOMIAKTHHIX mopgmuoskecTs u3 I'. A tak Kak | fr, k| <|f|,
TO W3 Teopemil JleGera um mpepmo;eHuss 8 § 2 rmasw V, NpHMeHeH-
HEIX K KawKyoll CKajuapHOA Mepe |2’ om |, BHTeKaer, 410 f, x CXO-
narea K f B £ (m) mo ykasammoMy ¢uanrpy. CnepgosarTennHo, mHTe-

fAcro, uro f(t) mpm mrGom (€T ecTh mpegen QyHRmUI

rpai \ fdm gAeusgercsA TOYKOl npUKOCHOBEHMS B F'* (B TOmOMOTMM

o (F'*, F')) muoxecrBa M Bcex ™ (fa, k). Ho mepeas w=acte caen-
CTBHA MOKaskBaeT, uro M < F, a ¢ Apyrod CTOPOHEI, MIJas I0GOro

&' €F mmeem [(z', m (fn, x))| <\ |f|d|2" om]|, gwem pmoxasaHo, 4ro
M orpauumgeno B Fy;, a spayutr, u B F (Tomn. BexT. mpoctp., rn. IV,

§ 2, reopema 3). Torma memma 1 § 1 mokasmsaer, 4ro SideF”.

Caepcreue 2. Ecau F ﬁwtypegﬁnencueno, mo S fdm c F dan awoboii

yuca080ll fyrkyUuL f, cyujecmeero UHMez PUPYeMol OMHOCUMeabHO T,

3. Maodkcopupiyemnvie 6eKMOPHILE MePbL

IycTh g — HomyHenpepHBHASA CHU3Y IojxyHopMa Ha F. OGoamaumm
gepes Aq MHoKecTBO 2 € F', tas Roroprix | ( 2', %) | < ¢ () npm m0Gom
a € F. Iro —monapa B F' MHOMKecTBa TeX % € F, ans KOTOPHX ¢ (%) < 13

naa  goboro € F cmpasepimBo paBeHCTBO ¢ (2¢) =sup |(x, 2.
z’EA(;
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Onpenenesue 3. ITyemv m —eexmopnas mepa na T co sHaue-
Husmu 6 F u q—noayHenpepvighas crnusy noaynopma na F; zoeo-
pam, umo M q-MAHOPUPYeMA, ecAu CYwecmeyem mMakrai ROAOIHCU-
meavias Mmepa W, umo |2 om|<Kp s awbozo ' CAy; mozda
6epITHAS 2panb Mep |z'om |, 20e 2z’ npobeeaem Aq (ra. III, § 2,
TeopeMa 3), o6osnauaemcs q(m). [osopam, wmo m Maxcopupyema,
€CAU OHA g-MANCOPUDYema Oii A000U HenpepuisHol nosyHopmst g Ha F,

Ecam ofe MepH 7 u ' ¢-MajKOpDUpYeMEH, TO, OYEBUIHO, WX
cyMMa m 4 m’ ramme ¢-MBKOPHApYyeMa u

g (m+m’)<q(m)+q(@m’).

Horma F —HOpMuEpOBaHHOE IpPOCTPAHCTBO, ¢ HOPMOI, 0G03Hauae-
Moil ||, yTBepKmeHHme, UTO MM MayKOPUpyeMa, OBHAYAeT, CJIe0Ba-
TeJaBHO, 4T0 Mepm |z'ome|, rme |2'|<1, MaxopmEpyoTCH OFHOM
W TOU jKe MOJOKMTeNBHOH Mepoif; B 9TOM cxydae uepes |me| oGo-
3HAYAETCA BEpPXHAA IPaHb HTOIO ceMeficTBa Mep.

Ecim F=R, T0o Mepa |[m][, COOTBeTCTBYIOmAs eBKJIMAOBOH HOpPMe
|| ma R, cosmagaer ¢ Mepoil, ofosEadeHHOH 4epes |m| B n®4 § 2
raasu III.

IleepnoxernE 4. ITycmov (F;)1<icn— KOHeYHOE ceMeiicmeo omdeau~
’ n

ML AOKAABHO GBLRYKABE npocmpancms, F = H Fy—ux npoussede-
i=1
nue, g; (1<i<n)—noaynenpepusnan crusy noayHopma wa F; u q—
noaynopma Ha F, onpedeasemas gopmyaoi q(axy, ..., Xn)=
n , )
= 2 q;i (). Eeaw my (1<i<n)—qi-Manopupyemas eexmopras
i=1

mepa Ha T co 3snavenusamu 6 F;, mo mepa M= (my, ..., H,)
co sHavenuamu ¢ F g-mascopupyema.
B camoM pene, COODpAKeHHOe LPOCTPAHCTBO F' OTOMKMIECTBHMO

¢ H Fi rax, uro ecmm ax=(x;)€F w 2’ = (i) €F', 10 (2, 2")=
=1

n
= Y (x;, 2i). Ecan | (e, 2y <qg(x) pna Bcex x€F, To0, B 9aCT-
i=1

HOCTH, |(a;, 2i)|<q;(2;) (1<i<n), u Tak Kak oGpaTHOE OUEBH/HO,
TO MHOKECTBO Ay eCTh IIPOM3Be[eHHE MHOKECTB A;i. A Tak Kak,
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0 yCIoBHI0O, |#iom;|<<q;(m;) nas #i€Ag,, TO saxmiouaeM, dUTO

n n
|2 omn | <121 [2iom| < _21 q; (m;)
= 1=
anA moboro 2’ € Ay, W DPeNIOKEHNe [{OKA3AHO,

Caencreui. Ecau npocmpancmeo F KkOHeuHOMeDHO, MO 6CAKAL
6CKMOPHAL Mepa ‘M co snavenuamu ¢ F maxcopupyema. [Jas mozo
umobs wucaosas Pyrkyus 6vlAa CYwecmeeHHo UKMmeePUpYemMa OmHO-
CUMenbHO My, Heobrodumo u docmamourno, uwmobel owa Ovlaa cyue-
CMBEHHO UKMe2pupyema omHocumeivro |m| (20e | x| osmanaem npo-
u360AbHYI0 HOpMY Ha F).

IIpepnomERUE 5. Ilycmb q— ROAYHENPEPHISHAR CHUBY NOAYHOPMA
wa F. IIyemo, Oasee, M — g-mascopupyemas mepa u f— cyuecm-
BEHHO UHMezPUpyeMas OMHocuMerbHo M GYyHkyudA, 0aa romopol

S fdmeg F. Tozoa

a([1am)<|"If1dg(m).

Heiicreurensno, B cuxy gopmyas (1) m cooTHOmeruA |2 o | <
<g(m) gna 2’ € 4;, nveeM

‘](S ,'fdm) =zs’;1£’1'/z', Sfdm>l<:;1‘£,15.!f{dlz’om|<

< ["111dg (o).

Ilpepaomenue 6. IHycmo F — keasunoanoe omoeiumoe JLOKAALHO
ghinyKA0e RPOCMPAHCIED U 1 — Maxcopupyemas mepa na T co 3wa-
venuamu ¢ F. Ecau uucaceas gynryus [ cywyecmeenno unmespu-
pyema omuocumenvro gcex Mmep q(mi) (20e g npobezaem MHOICECNEO
écex HenpepulgHbZ noaynopm Ha F), mo f cyujecmeenno unmez pupyena

OMHOCUMEALHO T U S fdmcrF,

Ham moHano6nTes cIenyomuid BCHOMOTaTe bHE pesyabTat. Ilycrs
() 1e1 — PmapTpyIOMEecH OO BOBPACTAHHIO CEMEWCTBO IOIOKUTENLHEIX
mep Ha T. OGosmaumm uepesd £ ((i,)ic1) BEKTOPHOE HPOCTPAHCTBO BCEX
KOHEYHHX YHMCIOBHX QyHKONE HA 7, CYmeCTBeHHO W,-MHTErpHpye-
MHx npu KaxkpoM (€1, HanenemHoe Tomomormeil, ompependgeMoi
4 H. Byp6akn



50 BEKTOPHOE HHTETPHPOBAHUE - . vi, § 2

noixynopmamu [, (|f|) (V€I). Iyers, nmamee, £o— BexTopHOe
nopmpocTpaEcTBO IpoctpaHcTBA L ((W,)ie1), HOPOMKIEHHOE TpOU3Bee-
HUAMHE gQg, I7ie g Hpoberaer MHOKECTBO BCeX HENPePHBHHEX KOHEUHBIX
pysknmit sa T, a K —Bce KOMHOAKTHEIE HogMHOKecTBa m3 1.

Jdemma 1. Ecau Lo u 75 (T) naderenns monosozuell , undyyuposar-
Hot monoaozueli npocmpancmea E1((w,)er)s mo:

a) ecaxuil aremenm us Lo ecmb MouKka RPUKOCHOSEHUS HEKOMOPO2o
oepanuuennozo mrosxcecmsa ud 4 (T);

b) ecaruii anemenm us LY (w)er) ecmv mouka npukocHoseHUs
HeKomopozo 02PAHUYEHHO20 MHOHcecmed u3 Lo.

A KOKa3aTelILCTBA YTBEDIKACHHA &) MOKHO OTPAaHUIUTHCHA CIy-
qaeM snemeRTa Bupa f = gox (g € 6(T), K wommarrro B T'). Heno-
CPeJICTBEHHO SCHO (B CHIYy TeOpeMsl YpHCOHA), YTO f — TOYKA Opu-
KOCHOBeHUA MHOKecTBa B QyHKumit Buma gh, rge h npoberaer Bce
l;(-';ﬂpepBIBHHe orobpamernus T B [0, 1], paBEse 1 va K u 0 Ha momou-
HEeHHM HEeKOTOPO# (HKCHPOBAaHHOW KOMOAKTHOW oKpecTEOCTH H MHO-
sxectBa K. Kpowme Toro, MaoskecTBO0 B orpanmuero, n6o u,( | gh | ) <
L (] gorl) mra noboit ¢ymEKmum A, obnajgalomed YKasaHHBIME
cBoiicTBaMu.

Temepp poOKasKeM b): MOKHO OrpaHMYMTBCA CJHYYAEM BIEMEHTA
f>0 m8 L ((M)er). Hasa moboro t€1 m mwboro & >0 cymecrByer
TaKOe KOMIAKTHOe MHO:KecTs0 K (i, &) B T, uro cyxenme fima K (1, &)
genpepuisao 1 P, (| f—f@x(, ey|) < €. flcHO, 9T0 f— TOUKa HPHEKOCHO-
BeauA MuOKecTBA C Beex f@x(,e)(L€I,e>0). B cury teopemu
Ypoicona, maomkectso C cogep:ruTcs B Lo, KpOMe TOFO, OHO OrpaHm-
4eHO, Tak KaK Wy (fPxq, e)) < M (f), Karors Om Hx Ghim V€1, x€1
u >0,

Tlepeitnem ® [OKasarTensCTBY npegaokeH:msa 6: muas mioboit yHK-
une g€4% (I) m noboil HempepHIBHOE MONYHOPME ¢ Ha F mMeem

q( S gdm) < ( lg|d(q(m)) (upepnoskemme 5), OTKypma BHTeKaer,
4910 0TOOPAKEHHE & > S g dim npoctpaHctea & (T) B F HempepHEBHO

opn Hamexeumnm 4 (T) romonormeil, WHIYIHMPOBAHHOU TOHONOT e
npocrparctea L ((q (m))geq) (rme Q — MHOMKECTBO BCeX HEUIPepHBHEIX
noxynopMm mna F). CaepgosaTenbHEO, B CHAXY IDPeAHAymeHd ITeMMHL
u opepioskenna 8 ms Tom. sexr. mpocrp., ra. I1II, § 2, aro orobpa-
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SKOHUe TPOJOIKASTCA N0 HEeHPePHBHOCTH CHAYANA [0 HEPePHBHOTO
nuHeHoro 0To0paskeHus Uy mpocTpancrBa L, B F, a 3areM g0 Hempe-
PHIBHOTO JjuHefiHOro orobpakenmsa v - mpoctpaHeTBa L ((g (M))geq)
B F. llpm osrom pas moboro 2'€F’ coorHomenme (2, v (f))=

= S fd (' o m) copaBegimBo DO ompepeneHmio v guaA Bcex f€&F (T);
a TOCROIBRY |2'om |< g (m) gua q(z)=|(z’, 2)|, 10 orobpaxeHue
fr— S fd (2’ om) wuempepnipEo Ha L' ((q(m))geq), T BHAUUT, HMeeM
CHOB&, TI0 HENPePHBHOCTH, cooTHOmenme (2’, v (f)) = S fd(z' om) mua
mioboit  ¢yErmum f € L1 ((q (Mm))geq). Orciopa caepyer, wro v (f)=

= S fdm, u npejio;xeHme MOKA3AHO.

4. BexmopHuie Mepbt ¢ Gazucom p

OmprgEnaEnuE 4. ITyemo p— noaoxcumenvras mepa na I'. Bexmop-
nai mepa m wa T co snavenuamu ¢ F Hasvieaemcs Mepold ¢ 6asu-
com p, ecau cywecmeyem omobpaxcenue [ npocmparcmea T ¢ F,

CKAAAPHO AOKQILHO U-UHMezpupyemoe U maroe, wmo m (g) = S gf dp

ona wandoit gynryuu ge & (T). To20a f nasveaiom NAOMHOCMBID
Mepbl T OMHOCUMEAbHO P U huwym m = fp.

OueBuHO, eciu f; u fp— MJIOTHOCTH MePH 9@ OTHOCHTENBHO W,
TO fy—f2 CHAJIAPHO JOKAJbHO W-TipeEeOpeskmMo (rn. V, § 5, cuen-
crBue 2 TPejiIOKeHMsA 5); HANOMHNM, YTO W3 BTOro, BooGIIe ropops,
He clleflyer, 4ro fy— f» PABHO HYJI0 XOKaJbHO I0YTH BCIomy (cM. § 1,
yupakuenne 12 u n° 1, sameuanue 2).

Ilyects #n—mepa ¢ Hacmcom p m maornoctbio f. lasa Toro 4rolh
upcnorad Qymkouma g ObUlA CYIECTBEHHO UHTErpupyema OTHOCH-
TENBHO 7, HeOOXOJMMO M [OCTaTOYHO, dv00H gf. OBIO CKAJIAPHO
CYIeCTBeHHO p-mHTerpupyemo (ra. V, § 3, reopema 1).

Ilpegnosmerne 7. Ilyembv omobpascenue f, craidpHO AOKAALHO
UHMezpUDYEMOe OMHOCUMEAbHO HEKOMOPOU ROAOICUMEALHOL Mepbl [k

na T, mawoso, umo S gf du€F 0dasn waxdol ¢pynuryuu g (T).
4*
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Toz0a omob pasxcenue g ps S gf du npocmpancmea &% (I') ¢ F ecmo

eexkmopnas mepa Ha T ¢ bgaucom | u naomuocmvio f omuocumesvro .
HeiicrBurenbro (n° 1, sameuanue 3), MOCTATOYHO IIOKA3aTb, YTO

ecau TONORUTH 11 (g):S gfdn, to 2’ om Oyger cramapHOE mepoi

mpn mobom 2’ € F', Ho rax xak 2’ (m (g)) = g g, du, o 2’ cm=

=(2', )1, OTKYa u ClegyeT Hallie YTBEP:JleHUE,

Neepnomenue 8. ITycme p— noavocumenvias mepa wa T, a m—
mepa Ha T co snauenuamu ¢ F ¢ Gasucom \ u naomruocmbvio [ omuo-
cumeavho W. Ilycme, Oasee, q— nOAyHENpEPHSHARL CHUSY NOAYHODPMA

Ha F.
a) Ecau dan raxcdozo xomnaxmmozo muoxwcecmeéa K us T eepxnuil

unmezpas S*(q of)du koHenwewn, mo m g-madcopupyema.
k

b) Ecau me g-masxcopupyema, mo q(m) umeem Oasuc (i; ecau,
kpome mozo, [ p-usmepumo kar omobpanmenue I 6 Fs, mo qof
A0KaAbHO P-uHmezpupyemo u q(m) = (qof)p.

a) Ias noGoro xonegnoro Muoskectsa J  A; obosnauum vepes Ay
BeDXHION® TpaHb Mep |z’ ome|, The & up06eraeT J; ecau gy=
=sup |z, f)], 10 Ay=gsu (rm. V, § 5, npepnomenme 5). s

2'€J

M060TO0 OTHOCHTENBHO KOMOAKTHOTO OTKPHTOre MmO:KectBa U ms 7'
obosnauum uepes Ay, y Cyxeume A; ma U; HokaskeM cHagama, 9To
cemeiictBo (Ay,u), THe J mpoGeraer QuibTpylomeecs MHOMKECTBO §§
BCEX KOHEYHHX HOAMHOKeCTB U3 Aj, Maykopuposamo B M (U). ei-
cTBUTenbHO, Ais oboi ¢ymrumu > 0 us & (U) umeem

[ harso=(resdus §"@nhdn<iin] §" @orydn,
U
§

OTKYp§a u ‘ciepyer Hame yTBepileRme (ra. II, § 2, n° 2). Ilycers
vy — Bepxmsa rpamb aroro [cemeficra B M (U). Ecam U’ —propoe
OTHOCHTEIHHO KOMOAKTHOE OTKPHTOEe MHOMeCTBO B I', mpuwem U = U,
TO vy €cTh CyxeHme vy Ba U, Kak 5T0 cpasy BHITeKaeT W3 BHIPAKe-
HEA 715 Bepxmeil Tpamm (QuUIBTPYIOIMEToCA IO BO3PACTAHMI0 MHOKe-
crea mep (ra. II, § 2, n° 2) u Toro, 910 A7,y €CTH CyskemmE A y-
ma U. CremosarenbHo, mMeercs, W TDPHTOM TOIbKO OJHA, IIONOMKH-
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TelbHAS Mepa v, cy;KeHHeM KOTOpoil Ha Kamkpoe U caymur vy
(rar. 11, § 3, mpexmosxerue 1), u sAcHO, 4r0 v =g ().

b) Tak xax A;—MepH ¢ 6asucoM W, TO STUM cBOHcTBOM 00Iajaer
A ux BepxHAs rpamp ¢ (m) (ra. V, § 5, reopema 2). Ecau f p-uame-
pmvo B romosoruu ¢ (F, F') mpoctpaHcTsa F, TO, KAK CPasy cremyer
n3 onpejienenuii, orobparenue ¢ s (g (1)) /&% TPOCTPAHCTBA T B wpo-

CTPAHCTBO-IPOU3BE/IeHIE RY U-u3MEPUMO; & TAK KAaK CeMeicTBO (gy)

(QUIABTPYETCS [0 BO3PACTAHUIO, TO OTOOPaKeHue ¢of =supg; U-uaMe-
JES
pumo um pgms mwboro KomMuaktHOro MHOMecTBa K m3 I mMeeM

S*(qof) du = sup S grdu< qu(m) (rn. V, § 2, opepnoskerne 9).
7
k k k

Ho »T0 pokasmiBaer, 4T0 ¢of IOKANBHO M-HHTEIPupyeMo u Ay <<
<(geof) n<qg(m) upu mobom JES; a orciofa, DO OUpefelenuo,
g (m)=(g-f)p.

3amezanue. IIpepmomoxmuM, d9ro B A, cymecrsyer CYeTHOE

muOMectR0 D, nmormoe B Tomosorum o (F’, F); torma ¢ymrumms qof

Beerja p-msMepuMa, udo g (f (t)) =sup |z, £ (&) | (xn. IV, § 5, cuen-
z’eD

creue 1 veopemm 2). B Takom caydae pua mwoGOro KOMIAKTHOTO

*
muokectsa K us T umeem S (qof) dp=sup Sg, dp, tme J mpoGe-
7
-k K
raer cieTHOe (QUIbTPYIOIIEecs MHOMECTBO BCEX KOHEYHHX IOAMHO-
smects w3 D (rx. IV, § 1, cuegcrue TeopeMsl 3); MB BUJ¥M, TAKHM

*
06pasoM, UTO B STOM CJyyae BHIOJHEHHE YCIOBUA S (gof)dp <<+ o0
k
st m06oro KoMmaxTHOro MHOMecTBd K ms I meo6xoguMo m pocra-

TOYHO [JIT TOTO, YTOGH 7t GBLIO ¢-Ma;KOPHUPYeEMO.

repnomenus 9. ITycmo F — koHeuHoMepHoe Ganaxo60 npocm paH-
cmeo. Bearas mepa me na T co snauenusmu ¢ F ecmv mepa ¢ 6asu-
com |m|. Ecau me=flm |, mo |f(t)|=1 aokasvHo noumu ecwdy
omuocumenvro |m|. [as moeo umobv m 6vi0 mepol ¢ Gasucom W,
Heo6xodumo u Gocmamouno, uwmobs |me| 6bio Mepol ¢ Gasucom
u ecau mr=gp, mo |m|=|g|p.

Iycrb () 1<i<n—06asuc mpoctpancTed F M (€i)i<i<n — CONpPSeH-
awil Gasuc mpoctpagersa £, Tak kak |eiom| < |m| gua moboro
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unpeKca i, To (ra. V, § 5, reopema 2) ejome=h;|m|, e h; orpa-
n

nmaensl u | n |-msmepmver. Torna me=h|m|, tne h= D hie;. Ecam
i=1

m=f|m|, To mpegmoxkerme 8 mnokasmBaer, 4ro |m|=|f||m]|,
oTRypa |f ()| =1 morampuo mouru Beromy orHOCcUTENbHO |m| (ri. V,
§ O, cuencreue 2 mpepmoskenmst 5). Ilociegmee yTBep:K[eHHe cpasy
BEITEKAeT U3 UPeLIoKeHAA 8.

n
3aMeuanue. Ecan 2= 2 z;e;, 10 | 2 | =Y (24, ..., 25) €CTH mOJO-
i=1
JRATENBHO ofHopofHEas HempepwisHasg ¢ysxuusa ma R”. Ilomommp p;=
=ejom=h;|m]|, Do ompeperenmo (ra. V, § 5, n° 9), momxyamm

Py, eeny )= (B, ooey ) | =] h|Im[=|m].

3. Teopema Jandgopoa — Ilemmuca

Ilyers p — momossurenvrHas Mepa Ha 7. I'osopsAT, uro BeKTOpHAsS
Mepa me Ha T co 3HaueRuAME B F umeer cxasapho 6asuc p, eCad &’ o mi
mas mwboro &' € F' ectd ckanspras mepa ¢ GasmcoM p. Ecam BexTop-
Hafg Mepa m cO 3HadenusMu B F umeer 6asuc 1, To OHA U CRAJISIPHO
AMeeT 6a3uC Qi B caMoM gexe, ecam me = fu, 10 2 om= (&', fHp
opu mobom z' € F'. Ho CymecTByIOT BEKTODHBIE MEpH, HMMEIOI[Ue
CKaJsipHO Gasme p ¥ He sBistomuecs Mepamu ¢ 6asmcoM p (yOpaskae-
aue 17), a ¢ Apyroil CTOPOHH, CymeCTBYIOT BEKTODHHE Mephl, He
EMemue CKalpHo 0asznca v HU JIA KaKOH IMOJOKUTEIBHOR MEpPH v;
OTMETHM, OHAKO, YTO BCSAKAS MANOPUPYEMAL MEPA ¥ CO 3HAYCHUAMI
B HOPMUPOBAHHOM hpocmpaHcmee, B CuIy Teopemu Jlebera — IHuxo-
[AMa, uMeeT CRaJspHO Gasmc |me|.

Il pumep. BospMeM B KauecTBe e TOKAECTBeHHOe 0TObpaskenne
&% (T) Ha cebs. YTBep:KmeHne, 9T0 70 UMeeT CKaJAAPHO 6a3mc U, o3HAUaeT,
970 BCsKas fleficTBUTeNbHAas Mepa Ha T ecTh Mepa ¢ Gasmcom u. B gacrmo-
crd, ToueuHas mepa € (¢t € T) HokBa OHTH Mepoit ¢ GasmeoM p, 4T0

BO3MOKHO Jamb Korga [ ({¢}) > O npm awobom ¢ € T, u Bieuer, B 4act-
HOCTHM, YTO BCAKOe KOMIAKTHO® MHO;KeCTBO B T cuemno.

B srom n° Mu goraxkeMm pesyibraT, obofmalomuit oHO M3 Clef-
crBEil Teopemnl JleGera — Hnromuma, a MMeHHO, W0 COHpSKEHHOE
K LY(n) ecrs L™ (p) (rx. V, § 5, reopeMa 4), 1 Aa0OiEit mocTaTodHoe

ycaos#e Toro, 9To6E BeKTOPHAs Mepa, UMEIOMaA CKaJsapHO Gasuc p,
6nia mepoit ¢ Gasmcom . ®
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[ycrs 1 — xamormYeckoe oroGpamenue L= (p) na. L (n). Bynem
rOBOPUTB, YT0 BEKTOPHOE IOJUPOCTPAaHCTBO G upDOCTpamcTBa L
nodvemHo, eclm| CYOeCTByeT TaKoe €ro JHHeiiHOoe oTo0paKenue
p B £%(n) (masmBaemoe nodwvemom ), 9T0 I o 0 TOMIAECTBEHHO HA G
1 | p(f)¢) | < Noo(f) nuaBcex t € T u f €G.

MomHO foKasars, 4To ecim p — Mepa JleGera ma R™, To BCe 1IpO-
crpanctBo L™ (R”, p) momeemuO (yOpaskaeHue 18).

JIEmma 2. B_6anaxosom npocmpancmee L* (T, p) scakoe cenapa-
6eavroe nodnpocmpancmso G nodvemho.

ITo ycnoBuio, B G CymecTByeT C¥eTHOE ILJIOTHO® MOAMHOKecTBO H,
ABJIAIOIEECST BEKTOPHEM HOAIPOCTPARCTBOM Haj moxeM () panuonansb-
geIx qucen; oyers (h,) — (caernmuil) Gasuc H mam Q. Ilas xamporo
1esoro n 0603HadIuM Iepes kb, Kaxoi-aubo pireMent us :5:‘ TaKOH, 4TO
w(hp) = hyfu nycrs o' — Q-mumeiinoe otobpaskenne H B £, ompe-
TensieMoe pasencrsaMmu 0 (h,) = hp; 5CHO, 9T0; T o 0 TOKIECTBEHHO
Ha H. [Ipu sroM pas moboro k € H By, KPOMe TOYEK ¢ HEKOTOPOTO
ToKaIbHO WpeneGpesxuMoro MuoskecTBa  A(h), BHIONHAETCA HEPaBeH-
ctBo | p'(B)(t) | < Nw(h) Ilycts A — obbepunenne BCex MHOMKECTB
A(h) (k € H); ono cHOBa nokanbmo mpemebpemmMo. Jlas wrasmmoro
h € H, ob6osmauum uepes p(k) dymrmuio k" € £7°, ompepenseMylo
yeaoBusima h"(t) = p’(R)(¢), eciu t ¢ A, uw B"(t) = 0, ecaim t € 4.
flcno, 9ro p ects Taroe Q-nmueitnoe oTo6pakenue H B DogmpocTpan-
cTBO % BCeX OTpaHMYEHHEX QYHKIHUA ud £%°, uTo Mo P TOMKAECTBEHHO
Ba H u | ph)(#) | < No(h) muss Bcex h € H m ¢t € T. A tak kar &
ecTs GaBax0BO TPOCTPaHCTBO ¢ HOpMOW || f || = sup [f()| (ra. IV,

€T

§ 5, Teopema 2), TO § OPOJOIIKAETCA [0 HenpepsBHOTO R-nmEeEHHOTO
orobpaskerus G B %, oueBmjHO, ABJIAK0MErocs mogBeMoM G.

Onreaeaerue 5. ITyemv F — omdeaumoe A0KGAbHO 6BIRYKAOE npO-
cempancmeo u Fy — ezo conpasicennoe, nadeaernnoe monoaozuet o(F ', F).

Yepes £y 0603Hauaemes 6eKMOopHOE NMPOCTPANCNEO MAKUT omobpa-
8

acenuti [ npocmpancmea T e Fg, umo [ crkaaapuo p-usmepumo u
pasro CKasapHo nouwmu 6ciody (ommocumenvro ) omobpaxcenuio T 6
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HeKOMOopoe PAsHOCMEneHHO Henpephsroe nodmuoxcecmeo us F'. Yepes L
8

[0
00603HauAEMEs  BAKMOPRPOCMPAHCIBO RDPOCMPAHCMEA Ly N0 npo-

LMPAHCMBY 8CEX_CKAAAPHO LOKEAALHO W-NPEHEODEHCUMBET 0mobparcenu
T 6 F;.

Korpa F ynoBuerBopsier yciaoBusM upegiomenns 13 § 1, ynxuun
u3 .58? p-m3MepuMbl B c1aboit Tononoruu o(F’, F), Ho Be 0653aTeaBHO
s

M3MePUMEL OTHOCUTeTbHO CHIBHOM Tomoxorum B F', mame ecuun F —
6amaxoso mpocrpanctBo (§ 1, yupauenue 17). IIpu tex e yciioBu-
AX, CRAJSIPHO JIOKAIBHO P-mipeHe6pe:xumble orobpamenus I' B F;
COBHAJAIOT € JIOKANBHO p-mpeHebpexumeMu otobpamenusmu 7' B F
(8 1, samewanmue 2).

Korga F — cemapaGenbnoe HOPMHDOBAHHOE NPOCTPAHCTBO, 3ile-

MeHTaM; NPOCTPAHCTBA L CIY/KaT WN-H3MepuMble 0TOOpaskenus
8

£ opocrpanctea I B Fg, nusa xoTopux | f | oepanuueno no mepe; B 310M
CTyuae MOMKHO OHpefenuTb B WPocTpamcTBe L. CTPYKTYpy HOpMu-
8

-POBAHHOI0 HOPOCTPAHCTBA, HAZENAUB eTo HOPMOA No (rx. IV, § 6,
n° 3).

Jlemma 3. ITycmv F — omdeaumoe 40KaAbHO 8LINYKAOC NPOCIRPAH-
emeo u f—oaemenm us L. Jas wawmdozo 2 € F umeen (z, €L,
8

U AuHeliHoe omo6padcenue # s ({2, [)) npocmpancmea F ¢ L
HenpepugHo; ecal ¥ momy oce F — HOpMUpOSaHHOE 1 poCmPANCIEO,
mo

Noo(<z,i>)<izlstg¥|f(t)\-

Ws onpememenus scHO, uro QyHkuuA (2, f) p-usMepuMa M orpa-

HUYeHA TI0 Mepe; 3aMeHHB, eciN HY/KHO, J QyHxuueil, mpuHAjIesxa-
[ee)
Fy?

()< V°, rne V-—mnexoropas ypaBHOBEILEHHAST BHIIYKJIAH OKPECT-
HOCTH Hynfi B F (9ro wmaMenmuT (z, f) nulib HA IOKANbHO HpeHEGpE-
KUMOM MHO’KECTBe, sasucsmeM oTf 2). Torpga ormomemue # €V Gyner
BIedYb HepaseHCTBO |(2, f(£)){<1 nDpum mobom (€7, gaem poxasama
HeOpPepHBHOCTh 0TOOpaKeEUsA # > W ((Z, f7). locmenmee yrBEpKue-
HEe JIeMMBl OYEBHHO.

meil K TOMy Ke ®Jaccy B L), MOMHO, KpOMe TOTO, CYHTATH, YTO
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JIemma 4. Hycms F — omdeaumoe 10KAAbHO GWINYKA0E TLPOCTDOH-
o3 o o )
cmso u f— saemenm us ‘ZFs" Har nioboll uucaosoli gyuryuu ge Lt

Pynryus gf CKaArLpHO cyuLecmeenno \-UHMezpupyema u S gfdnel’.

Ieiicreurenbro, past mawoforo 2 €F ¢Qyaxkmus (z, f) npmHEAT-
nexxur £, oTKyAga cuemyer mepsoe yTepKnmemue. Hpome Toro,
MOKHO, HE H3MEHAA S gf dp., caurars, uro f(T) = V°, rae V — mexo-
TOpas YPABHOBOHMIEHHASA BHOYKJAst ORpecTmnocTh mynst B F. Torma

orHOUIeHHWe # €V Breder HepaseHcTBO [(#, f(1))|<1 mua mwboro

t€T, orryga l\z, ngdp,>|=l S (z,f)gdulg'lvl(g), geM JIOKa-

3aHO, 9TO _ngdp,EF’.

TroreMa 1. ITycms F—omOeaumoe 40KQALHO 6BINYKEAOE 1 POCTL PAH-
cmeo, codepxcauee 6cl00Y nAOMHOe cUemMHOe noOMHOoNcecmneo. s

Kaxedoll gynrsyuu €L, u  kaxdozo z€F  noaoxum vy ()=
8

=na((#, 7)) € L”; omo6pasxcenue f > Uy onpedeasem @armopusayuers
AUHETHYI0 OUERYUI0 NpOCIn PAHCMEA L;f; Ha npocmpakcmeo £ (F; L)
8CexX HENDEPHEHNL AuHeltniiz omobpaxcenuii F ¢ L*. Ecau F—
HODMUPOBAHHOE NPOCMpPAHCME0, Mo dma Ouerkyus seafemcs U30-
mempueil.

B cnmny nemmel 3, mepsoe yrTeepiKzienme OymeT MOKA3aHO, €CIH
MBI TOKaMeM, 4YTO Ajas Jo6oro HempepHBHOr0 OTOOPAKEHMS U ILPO-

crpancrea F B L™ cymecrsyer Ttakas Qymkmus f€L;., 910
. S
n(z, f))=u(z) upn Beex #€F u 10 Ruace [ B L‘;f' onpeieNsseTcs
8

BTUM YCIOBHEM ONHO3HAYHO. Bropoe yrsepsemme odeBmmmo, ubo
ecim n((#, ) =n((z, f1)) Aaa xamporo 2#€ F, 1o pasHocTh fi—f
CKAMAPHO NOKANbHO mpenebpeskuma. C npyroit CTopoHE!, CymecTBYET
nogseM o momupocrpamctea u (F) B £ '(memma 2). [lns moGoro
t€7 orobpaskende # s P (¥ (#))({) ecTh HempepHBHAs JHHe(HAA
popma ma 7', To ects smemert f({) mpocrpamcrsa F'. Dymrnua f
CHAISIPHO M-MBMEPMMA, HOCKOIBRY (%, [)=p (1 (#)) € L mna moboru
2 € F; umeem nt ((#, )) =u (#); Haronen, puas awboro t€ T u moboro 2,

npuBajgeskamero npooGpasy V egmmmumoro mapa mpocrpamcta L™
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OTHOCUTEIBHO OTOOpasKeHust u, uMeeM

[z F (@ [=]p@ () ()< No(u(2) <1,
geM JlorazaHo, 4ro f(t) € V° pas ramporo ¢€ 7.
Ecnu, ® ToMy ke, F — HOPDMHDOBAHHOE, TO H3NO0KEHHOE NOKABEI-
BAET, UTO %lTplf(t)|<]]u||. Ommako ¢ Apyroit CTOPOHH (ieMMa 3),

Ne (u(2) <|2|sup|f ()],
IeT

¥ DTO HEPABEHCTBO COXPAaHAETCS NpH UDPOU3BONBHOM U3MeHEHHH f
Ha JOK3JbHO npemebperkuMoM MRO)KectBe. OTCIOAA BaKIIOUAEM, UTO

flull= N ([£1])-

Caepctene 1. ITyemv F —omdesumoe A0KAALHO GHRYKAOE TPO-
cmpanemeo, codepxcaugee 800y nAOMHOE CuemHoe HOOMHONCECTEO.

Has raxncdoli ¢yuryuu f¢ :82, kaxcdoz0 # € F u wanOoli ¢ynryuu

geZLr nonoxun Dp(z, 8) = S (Z, F() g @) du(t). Omobpascenue
[ > ©f onpedessem gaxmopusayueii auHelnylo GUEKYUIO npOCNPOH~
cméa L‘;% Ha npocmpancmeo & (F, L) ecex Henpepwienuiz Ou.umell-
nor gopm Ha F X L'. Ecau F— HopMUuposaHHOe npocmpancmeso,
mo sma Gueryus s6asemcs usomempuels.

B caMom fene, Mommo mpenmonararts, uro f (1) — paBHOCTENEHEO
HempepuBHOe mogmuokectso us F . Torga scmo, uro @, pasmensno

HEIPepHBHO, u (IpHEEMas Bo BHEManme, 9To L> eCTh MPOCTPAHCTBO,
conpsixennoe k L (rn. V, §5, Teopema 4)) B o6o3Haternsx Teopems 1
n Ilpunosenus mmeem '@, ={v,. Temeps cCiefCcTBHe BHTEKaeT u3
TeopeMu 1 B cuny npefnomenms 1 Ilpunosenus u ero CleNCTBHSA.

Caencrere 2 (Teopema [amdopma — Ilerruca)e ITyemv F —
omdeaumoe AOKAALHO BHNYKAOE RpOCMpPAHCME0, codepicaujee 6ciody

naomuoe cuemrnoe nodmuoxcecmso. Jlaa xraxcdoii Pyrryuu fE€ .fﬁ;f;
~1
u kascdoy Pynryuu g € L noroxcum wy(g) = S gfdn € F' (nemma 4).
OmoGpascerue f — w; onpedeasem Garmopusayues AURETHYIO 6ueryuio
RPOCMPAHCTEA L‘;? na npocmpancmeo R(L', F') mex aunelinuz
S

14
omobpancenuti u npocmpancmsa L* ¢ F', npu xomopwx o6pas eduniy-
H020 WAPO SEASEMCS PAGHOCMENERHO HENPEpUsHBLM MHoscecmeon 6 F .
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Ecau F — nopmuposannoe npocmpancmso (8 omon cayuae R(LY, F') —
RpPOCMPAHCMBo 6cexX HenpepusHBL AUHeHUL omobpasxcenuli L' ¢ cuab-
Hoe conpsaxcennoe k F), mo 6uexyus f v+ wy ecmv usomempus.

Iocronpry L™ — compssrennoe K L', 970 BHTEeRaeT U3 Hpefby-
mero cxepcTBUs , npepiaoskenns 1 IlpunomeHEms u ero caegcTpus.

3ameqganue, fcHo,uyro orobpaskenue u € R (L', F’) uenpepus-
HO B Ji060#t €-romosoruu npocrpancTsa F’ (rne & — mOKpriTHE MPOCTpaH-
cTBa F ero orpaEMYeHHRMHI DOIMEO)KeCTBaME). O6paTHO, ecii, Kpome
TOTO, IPEJUONOKUTE 4TO F 6oueuno, TO BCAKOe HENpPepLIBHOE JWHEHHOe
orobpaskesue L1 B F', Hagenennoe &-tomodorueil, MEpeBOMUT eMUHMIHEIH
map mpocrpasctea L! B orpaEmYeHHOe W, CIEFOBATeNLHO, PABHOCTENEHHO
HenpeprBHOe MHOKeCTBO B F’ (Tom. Bexr. mpocrp., ri. III, § 3, Teopema 2),

Crxencrue 3. Ilyemv F — omdesumoe A0KAABHO BWMYKAOE NPO-
cmpancmso, codepycauee 6ciody RAOMHOE CuemHoe NoOMHONCECTB0,
u m — gexmopras mepad Ha T co sHAueHUAMU @ CAGGOM CORPANCCHHOM
F' 1 F. Ecau 06pas npu omo6pasicenuu ne mhosxcecmea B mex gynxyuii
g us H(T), Oasn womopux n(| g |) <1, codeprcumes & samrnymonm
8HNYKEAOM DAGHOCMENnEHHo Henpepvisnom nodmuoncecmee "H' us F',
mo 0t ecmb mepa ¢ Gazucom |\ i obaadaem makoi naomuocmvio f omuo-
cumeavio W, umo f(t) € H npu ecex t € T.

Ws ycnoBna BHTeKaeT, 9To M@ HEOPEPHBHO Upu Hagelenuu o (¢)
TOMmOIOT e, HHYIUPOBAHHOH Tomosoruelt mpocrpancrsa £ () (oupe-
JexsieMofl moayHOpMOH [N4); cliemoBaTeNrbHO, 7 TPOLOJIKAETCH [0
HEOPePHBHOTO JHMHEHHOTo oTo6paykeHusi u mpocrpamcrBa ()
B Nonoxnenue G craGoro conpsxennoro k F; mo Tak kark H' — Kom-
TaKTHOE MHOKecTBO B (, a 00pa3 mpu oTO0paKeHMM U MHOKecTBa B
rex [ € £*, pua soropeix N,(f) < 1, comepsiurcss B 3aMBIKAHHE MHO-
mecrea H' 8 G, o u(B) — H' u, smaumr, u orobpamaer £' B F'.
A tax kax Ny(f) < e Breuer u(f) € eH', 10 u(g) = 0 gus p-npene6pe-
KUMHX g, U, cTalio OuTh, K orobpamenmio L' B F', moxyuemmomy
darTopusanuel us u, MOJKHO UPUMEHNUTH CIeACTBUE 2, 9TO U UPUBOIHAT
K yTBED/RIAEMOMY De3ylIbTaTy.

Cuencteue 4. Iycmbv F —cenapabeavroe HOPMUPOSAHHOE 7 pO-
cmpancmeo u m—nmepa Ha T €O 3HANEHUAMU 8 CUALHOM CONDS-
acennom F', mancopupyemas Hopmoi nocaednezo. Tozda 1 — mepa
¢ Gasucom |m|, u ecan m=f|m/|, mo |f(t)|=1 aokarvno noumu
6clody omHocumesvHo | N
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IleficTBuTeNIbHO, [0 YyciOBHIO, mia mo6oro #€F, Taxoro, 4Uro
lz|<1, mmeem |(z, m(g)|<|m|(|g]) nus Bearoil ¢yHRIuUH
g€ (T), wm, 3mazur, |m(g)|<|m|(|g|) (Tom. Bexr. mpoctp.,
ra. IV, § 5, opegiosenme 4). A rak kak BCAKMA map B £’ paBHO-
CTENEHHO HENPEPHBEH, TO NPUMEHUMO CIEACTBHE 3, HOKABBIBAIOMIEE,
970 2 —Mepa ¢ Gasucom |me|; KpoMe TOTO, ecam me=f|mt|, TO
f | m|-usmepuma B tomomormm o (F', F) (§ 1, mpemuosxenme 13)
u |ne|=|f||m| (opemmomenme 8), HeM clexcTBHE M [OKA3AHO
(rn. 'V, § 5, caegcrBue 2 mpemiosKeHmst ).

IlpuMenuB 3TO CleACTBHE K CIy4ald KOHEYHOMepHOro F, BHOBb MOJY-
YUM B KaYeCTBE YaCTHOIO CAydYas NepBYIO 9acTh HpefoKeHds 9.

6. Conpasxcernnoe % npocmparncmey Ly (F— cenapabeavioe
0anaAX080 NPOCIMPAHCIMEBO)

Heepnoskerue 10, IHyemv F — cenapabesvhoe 6Ganaroso npo-
cmpancmeo. Jas awboii gynkyuu fELE u a06oi Fynryuu gE.f@‘;’;
uucaogan Pynruus {f. g): tv— (f(t), g (1)) cywecmeenrno p-unmezpu-
pyema u

| § (7 9 dn| <W. () N (). 3

ITycmu 0 (g) 0as atbozo kaacca ¢ € Ly o03nauaem HenpepueHylo
8
aurelny gopmy na Lk, noayuennywo @armopuszayuel us aunelnod

gopmsi [ r—> S (f, g9)dn Ha Lk; mozda O ecmbv aunelinas usomempus
npocmpancmea L. ' noe (L¥) ® Ganazxos
pocmpancmed Lp,  na  cuavhoe  conpscer (L¥) = v

npocmpancmey Li.

Hua mwoGoro xommaxtroro MmEOmectBa K u3 7', m xwoboro & > 0
cymectByer Takoe komnaktaoe K' < K, uro w(K — K') < e u cyme-
uue f (coors. g) na K' ects mempepriBHOE orob6pakenue K’ B F (cooTs.
B F}); caepoBarenpno, MaosectBo ¢(K') c1a6o KOMOAKTHO u, 3HAYMT,
paBHOcTenerno Henpepusno B F' (Tom. Bexr. mpoctp., ra. IV, § 5,
n° 1). Ho cysenne ompepmenennoit ma F X F' ramommueckoit Gumnu-
HeliHOll (OoPMH HA TpousBegeHme OPOCTPAHCTBA F 1 DPABHOCTENECHHO
HEIPepPHBHOTO MHOMecTBA 13 F' HenmpepHBHO B IPOu3BeNeHNN TOIIOIO-
ruii mpocrparcrsa F u o(F’, F) (O6m. rtom., ra. X, 2-e mag., § 2,
cuenctBue 4 wpemnoenua 1); orciofa 3aKlodaeM, 9UTO CY/KeHHE
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{f, g) na K’ senipepHBHO, H, CIefoBaTeNbHO, PyHKIHUA (f, § ) p-usMe-
puma. Kpome Toro,

LF@, gNI<|IFOIgOI<|FO)|Nw(g)

JIOKANBHO WTOYTH BCIOAY, & BHAUHT, {f, ) CYIECTBEHHO -HHTErpU-
pyema u copasefimBo HepaseHcTo (3) (ru. IV, § 5, reopema 5
u ra. V, § 2, npennomxenue J).

Ocraercss mOKaszath, 9r0 0— clopbexkrupHas wuaoMmerpusa. Ilyers
u—HenpeprBHAs JauAEHHAA ¢opma Ha Ly, Orobpamenme (TL, Z) >

t—>u(7Lz) ecTh HempephBHas Omiupeiinas ¢gopma BHa L1 X F, wubo
lu (hz) | <||wl| Ny (h2) <||u]|| 2| Ny (B).

B cmny cumencrBus 1 rteopemer 1, cymecrsyer Taroe oroGpasie-
mme ¢ opocrpancrea I B F', mpmmammemamee LF;, 910 |g ()] <

<|lu|| opu Beex t€T u u(ﬁz):S (hz, g)dy gns moGol ¢gyBRIUR

he £ rnacca A B L' m mwboro z € F. UnmMn croBamm, JTWHeHH:He

¢opMEL U U 6({./) COBHANIAIOT HA HOAUNPOCTPAHCTBE NpoctpancTBa Li,
IOPOMK/CHAOM BJIEMEHTAMHU BHA ha (7LE L', z€F). A rax Kak sro
mogupocTpancTBo 1ot B Ly (ra. IV, § 3, npenmosxenme 10), To,
CJIGI[OBaTéJIbHO, u-—_e(g}), 9eM y/Ke JIOKa3aHOo, 410 O CIOPBEKTUBHO.
HKpome toro, ma ocmopammm (3) umeeM ]|9(g}) I<Nw(g) < llu]=

:HB(;;) [, orxkyna ”e({./)“:Noo (g), 410 M 3aBepliaeT NOKABATENb-
CTBO. '

7. HAnmeespuposanue GeKmop-PyHKEUUU OINMHOCUINEAVHO
6EEMOPHOT Mepul

IIpepmomenne 11. Hycmev F, G, H — 6anarosst npocmparcmen
u D —Hnenpeprignoe Guauneiinoe omobpascenue F X G ¢ H. [Iycmy,
dasee, i — maxcopupyemas sexmopras mepa na T co snavenuamu
¢ G. Toz20a cywyecmeyem, u npumoM eJUHCIEEHHOC, HENDEPBLEHOE

auneiinoe omobpancenue Ig, . npocmpancmea Lk (|m|) ¢ H, maroe,
umo Ig,m (h2)=0 (z, ghdm) dan  awboco #€F u  awboil
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unmezpupyemoil. omuocumevro | m | wucaosol gynryuu h. I pu smom
| To, m () <@l § |£ld}me]| (4

dasn arobois Bynryuu FE LR (|m]).

Ecianm Taxoe orofpaskeHme CYIIECTBYeT, TO €ro B3HAYEeHWE A
pasmeujennoll Ha |1t |-MHTETPUPYEMBIX MHOKECTBaX (QYHKIMU f OfHO-
S8HAYHO OHPE/IENICHO: B CaMOM [ee, KaK N3BECTHO, B DTOM CIydae

MOKHO Hammearb, 410 f= ) @;9x,, TAe X; |m|-umTerpmpyemst
7
¥ IOUAapHO He Iepecexraiorcd, a a; € F (rn. IV, § 4, nemma 1). Gramo

ObiTh, BHayeHAmne Ig, m (f) MOIDKHO GHITH paBHOZ ()] (a,-, S Px, dm) .
Ho (mpenioxenne 6)
| S0 (an { ox,dm) | < |0 3| m ]| (X) ~
i _ i
=@ {ifldjm] ()
yeM Ipedae BCEro MOKA3aHO, UYTO 3JIEMEHT ZCD (ai, S Px, dm)

mpocrpancrea H  me BaBmemt oOT BEIPAKEHI S q)yHRnHH [ B pumue
Zalcpx . TAK 9TO €ro MOKHO 3ammcaTh B Bufie Ig, . (f). Jlerkxo

BHJIETh, UTO TaK OUpeejerHoe oTodopaskeEne Ig, ,, JINHEHHO HA Ipo-
CTPAaHCTBE &p BCEX pAa3MENIeHHBIX HA |1 |-MHTErpHPYEMEIX MHOKe-
¢TBaX (PyHKUMI: [eHCTBHTENHHO, [JOCTATOYHO IPECTABUTEH IBE (PYHK-

‘nun f u g u3 Ex B Popme f:Zaichi u g=Zb,(pXi ¢ OfHNM
1 1

U TeM jKe KOHEYHBIM CEeMelCTBOM IIOIapHO HE HepeceKaomjuxcs
| m |-uETeTPHpyeMEX MHO#ecTB X; (UTO BO3MOKHO HAa OCHOBAaHWHA
aemmut 1 § 4 ro. IV). Torma mepaserctBo (5) HOKasmBaer, 410 g, m
HEUPePHBHO HA &p, @ TAK KaK BTO NOJUPOCTPAHCTBO BCIOAY LIJIOTHO

B Ly (ta. 1V, § 4, cuegcreue 1 upemmorenmst 16 u ra. V, § 2,
opefnokenne 6), TO OTCIOAa BHTEKAIOT CYIIECTBOBAHNE I eJ:[I/IHCTBeH—
HOCTh I, m, PABHO KaK W HEPaBEHCTBO (4).

Iy, (f) nasvisaemcsa unmezpasom om f omrocumeswvro ne (110 OTHO-
meHmo K OmnmpeiinoMy otobpaskemuic (D); xorma smauenne Gmim-
Hefinoro otobpakerna @ B rToure (%, y) oGosHAUaercs XY, BMECTO

Iy, m (1) mmmem Sfdm.
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B obosnauenmax n° 6, mrTerpan S (f, g)dp ecTh He TUTO WHOE, KAaK

I®'m(f) ¢ @(x, ®)=(x, ) 71 m=g.

CaeperBue. Ecau m u n' — mascopupyemvie mepw nHa T co sua-
wenuami 6 G, mo Io, mim =Io, m=+Ip.m U Io, sn=Mg, m 042
4106020 CKAARAPA Ao

Bropoe yimepsimenme ouesmmHO. llepeoe ke oOsmauaer, 9To A
moboit ¢yEKnum f, OfHOBpeMeHHO |me|- u |’ |-uETErpHpyeMoi,
BHIIOJIHAETCH PABEHCTBO

LI), m--m’ (f) = I<I>. m (’) ““LD, m’ (f) (6)

Ho rorpa ¢yusnus f (|m |+ |me' |)-unrerpupyema (ra. V, § 3, mpemio-
serne 6 m ero caenctsme 1), a 3maunt, TeM Oosee, m ([m 4 m'|)-
" HHTErpHmpyeMa, TaK 4TO JeBad dacThb ¢(opMyian (6) mmeer cMEICK.
JloxasarenpcTBO 3TOH (OPMYJIEI JOCTATOYHO IPOBECTH [JA cuaydasd,
Korga f—pasmemenHag Ha (|me|-|m’|)-uETErpUpyeMHX MHOKe-
¢TBaX (yHKNUA, [OCKOJIBKY MHOMKECTBO 9THX (YHRUMHA INIOTHO
B Lr(|m|+|m'[]), a obe uacTu dopmyir (6) HEIPePHIBEH HA 3TOM
wociefEeM IpocrpaHcree B cmiay (4). Ho ausa f=agpx, rtme X
(| m|+-|m’|)-urrerpupyemo, obe, wactu ¢opmynn (6)] mpusomsTCSH
K BBIPayREHHIO CI; (a, S cpxdm) + @ (a, S cpxdm') , H CIIEJCTBIO
MOKA3AHO.

3damMeuanmme. Horga m mmeer Bup by, rie b€ G, a p— peiicT-
BUTeJnHAs Mepa Ha I, To

Iy, m ()= S O (£ (2), B)dp(2)

. -l -

nas nioboit ysrymn £ € LF (1), Tak Kak 06e 9acTw HenpepHBHEL HA BTOM
OpOCTpaHCTBE M COBIAJAIOT, Korpa f —pasmememHas HA | W |-mETerpH-
PYEMEIX MHOMKecTBax (yHRIHUA.

8. Komnaerxcrnvie mepot

Ourenenenue 6. Komnaercnoli mepod na T nastieaemcs ecaras
HenpepblieHas AunellHas @Popma HA ; KOMRACKCHOM RPOCMpaHCMEe
He(T).

Taxmm obpasom, mpocrparcrBo Me(T) xommiexcrnx mep Ha I
8CTh CONPANCEHHOE K OTHEIUMOMY JJORAIBHO_BHITYKIOMY IDOCTPAHCTBY
&e(T).
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Ecinm m — xommnexcmas mepa Ha T, To ee cyrenne Ha &4 (7))
©CTh BekropHas Mepa Ha T co sHavenusmn B G (paccMaTpuBaeMoM RaK
 BEKTOpHOe HpocTpaHcTBo Haj R); sTuM cy:xeHnmem Mmepa m BIOJIHE
ompefelieHa, Tak Kak ecan f = fy -+ ifs €& ¢(T), To u pmelicrBuTENB~
Hasg 4yacTh f;, U MHUMAA 4acrhb f, QyAxumm f upumuamiesxar % (7),
a m(f) = m(fy) -+ im(f,). O6paTao, mus nawGoH BEKTOPHOM MEpH mo
sa T co sHauenuamu B C popmyina m(f) = mo(fy) + imo(f;) oupemens-
€T, U IPUTOM OJHOSHAYHO, KOMILIEKCHYIO Mepy m, CYKeHHe KOTOPOi
ua &4 (T') paBuo mo. [losTomy B manpreiiineM ME GyaeM OTORACCTBIATE
KOMILIeKCHYI) Mepy ¢ ee cy:kemmem ua ¢4 (7); Takas mepa m mmeeT
BUJ M = Wy + ipa, THE Wy H My — AeficTBHTENbHHEE MepH Ha 7,
Ha3hBaeMBIE COOTBETCTBEHHO Oeicmeumenvrol W MHUMOLE HACMbIO
MEepH m. ‘

Hocurens MepH m ecth 3aMmbikaHne 00BEIUHEHINA HOCHTENEH Mep
Wi ¥ po. Har ME 3HaEM, m MasKopupyeMa (CiiefiIcTBHE LIPEJIOKEHN 4);
OyneM Ha3HBaTh A6COAWMHGIM 3HAUEHUEM MEDH m IQJIOKUTENHHYIO
Mepy | m |, COOTBeTCTBYIOImMY) a0COMIOTHOMY BHAUCHHIO | Z; - Ty | =
=V + 2 na C Mmeem |m | = (u + p2)* (0° 4, sameua-
ane mocie mpeguoxkenns Num || L |m), pel L m|, [m ]|
< | m |+ | pe |; xpome Toro, m — mepa ¢ Gasucom | m |, m MOMKHO
Hammecarb m = h|m|, rae h € LE (|m|) m |k(t) | = 1 nowranbmo
HouTH BCIOAY oTHOCUTENbHO | m | (upemmosxenue 9). Mepw m u | m |
WMEIT OfUH M TOT K€ HOCHTEIb.

Has mwGoro orobpaskemmsi f mpocrpancTBa 1 B KOMILIEKCHOE
6aHaxoBO IPOCTPAHCTBO F, CYH[ECTBEHHO WHTErPUPYEMOr0 OTHOCH-
TEJBHO |m |, MOKHO oupemesxurs (n° 7) UHTErPA OT f OTHOCUTENBHO M
{coorsererBytomuit R-Gmimmeiinomy oroGpamkeHmio (x, A)+— Ax

upoussemernsa F X C B F), woropoii Oymer oGosHauarhes S f dm;
u3 cBolicTBa eJMHCTBeHHOCTH B upemiokenny 11 cpasdy porexaer,
9T0 (B UPeBAyHINX 0003HAYEHUSX) S fdm= S fdp+1i 5 fdu,=
= thd[m |. CremoBarensno, mus f €& ¢ (T) umeem m (f) = S f dm.

Orobpaskenne f HaseBaercs CYMECTBEHHO WHTETPUPYEMBIM OTHOCIH-
TEJIBHO M, €CAH OHO 00J1ajaeT 3THM CBOHCTBOM OTHOCHUTENBHO|m |
TAK K€ OUPeNEeNAINTCH M-UHTeTPUPYEMEIE, M-U3MEPUMEE, JOKAJIHHO
M-UHTETPEPYEMEe, m-IPeHebpeKAMEIe, JIOKAJIBHO M-TIPEHEOPEKIMEIE
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orobpaskerns. Buecro LF (T, [m]) (coors. £5(T, |m|), LE(T,|m])
upmem £5 (T, m) (coors. LF (T, m), Ly (T, m)); 8T0 — KOMILIEKCHEI®
BEKTOPHHE HPOCTPAHCTBA.

Hdus Toro 4ToOH orobpaxkemme f OELI0O m-HHTErpApyeMo (COOTE.
CYIIECTBEHHO M-MHTeTPUPYEMO), HeoOXOUMO U TOCTATOUHO, YTOOH f OnIO0
HHTETpHEPyeMo (COOTB. CYHIECTBEHHO HETETPHPYEMO) OTHOCHTEALHO KA LOH
H3 9eTspex Mep pi, Ui, Wi, Uz, 9TO Cae[[yeT M3 HEPABEHCTB, CBA3HBAKMHIX
[mly [pal, |p2l, m coornomenmit | pp |=pf+p; (k=1, 2) (. V, §3,
caejcrsre 1 mpepaoskenus 6).

Ecnu f cymecTBeHHO m-HHTEIPHPYEMO (COOTB. M-HHTETPHUPYEMO),
To |f]| cymecrBenno |m |-umTerpupyemo (coors. |m |-uETErpmpyemo),
1 u3 upemiroskenna 11 BHTeRaer, uTO

Hfdm]<j|f|d|m|. ’ )

Ilyere F nu G — woMIEKCHEE (GaHaXOBH IPOCTPAHCTBA, & U —
HenpepHBHOE JmHeiHoe orTobpaskenme mpocrpamcrsa F B G. Ecim
f — CymecTBEeHHO m-MHTEIpUpyeMoe (COOTB. mM-HHTETPHUPYEMoOE) 0TO-
Opaskerme T B F, 10 u o f CYymecTBeHHO m-MHETErPAPYEMO (COOTB. m-

HHTETPUPYEMO) U S (uof)dm=u ( Sf dm) : 3TO Cpa3y BHTEKaeT W3

OPeABAYyIero N aHaJIOIMYHOTO UPEAJIOKeHna AJA CYIieCTBeHHO |m |-
uuTerpupyemsix gpyuknui (ra. IV, § 4, reopema 1 mra. V, § 2, upen-
JIOMKeHne J).

ITyers m — womuaexcsaa mMepa Ha I' ¥ b — KOMILIEKCHAA JIOKAIb-
HO m-uETerpupyeMas QyHKuma. nsa moboii ¢yuxumn [ € & c(T)

¢yrruus fh m-uarerpupyema u orobpaskeHmne [ > S fh dm ecrp

HOMIIIERCHAA Mepa, o0osHauaemas % -m M HA3HIBaeMasg MEPoil naomHuo-
cmu h orHocmTenbHO m. Ecim m == g-|m|, To scHO, uTO A-m =
= hg-|m |; Tax xax mpu 31oM | g(f) | = 1 JNOKANBHO LIOYTH BCIOAY
OTHOCHUTEJHHO | m |, TO Axf TOTo, 4To0H f OBJIA CYymeCTBEHHO HHTE-
TpuUpyeMa OTHOCUTENBHO X = A-m, HeoOXOIMo M T0CTATOYHO, YTOOH

[ OBIIa CYmMECTBEHHO M-UHTETPUPYEMa, U S fdn= S( fh)ydm. Kpome

T0r0, |kem | = |h || m |. Bearas wmepa Buga h-m HasHBaercs
TaKKe KOMILIEKCHOH Mepoil ¢ 6asucom m; KOMILIEKCHEE MepH m u m’
Ha3KBAITCH 9KEUGALCHMHBMIL, €CIIN KAKIAA 113 HIX UMEEeT HEKOTOPYIo
HJ0THOCTH OTHOCHTEJbHO APYToil, Wim, 410 TO e, ecim m’ = h-m,
5 H. Bypbaku
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rfe h JiokanbHo m-umaTerpupyema m A(f) = 0 I0KAIBHO IOYTH BCIOTY
orHOCHUTeNbHO |m|. fIcHO, 49To m W |m| SKBHBAIEHTHH W 4TO s
TOT0, YTo6H m 1 m' GHJIN KBWBAJEHTHE, HeOGXOMUMO ¥ L0CTATOUHO,

uTo0H SKBUBaJICHTHHMHU Obtm |m| u |m'].

Ecan m m m' — xomnnexcusie Mepsl 5a I W f — QyBRIUA co
3HAYEHMAME B KOMILIEKCHOM GaHax0BOM IpocTpancTse F, cymecTBeHRo
maTerpupyeMas (COOTB. MHTETPHpPYEMas) OJHOBPEMEHHO OTHOCHTEIbHO
mum', To, KakOBH OH HE GBI KOMIIEKCHBIE Yucaa A 1 A/, pyHKIHS
f cymecTBeHHRO WHTETpHpyeMa (COOTB. WHTETPHPYEMA) OTHOCHTEIbHO
am 4+ A'm’ m

Sfd (Mm Ay = A Sfdm—}— % S}“dm’.
HelicrBuTeIbEO, 3TO BHTEKaeT W3 CIEACTBHA INpeAnoskenms 11.
Kpome Toro, m3 olpefeneHmii BHTEKaeT, UTO

| 4'm’ | < | M [m || 3 | |,
Mepoii, conpascennoli K KOMINIEKCHOt MeDe m, HasHBAeTCH

KOMILIOKCHAA Mepa m, omlpefendeMas paserctBoM m (f) =m (f) mus
Beex fE€EH (). Ecum m=p,+ipy, THe py u Py — AelicTBUTEINBHDIE
MepH, To M= —ip, u [m|=|m|; ecnou m="h-|m|, rom="h-|m|.
Ecnu f— cymecTBeHHO m-MHTETpHpYeMasA (COOTB. m-HHTETPUPYEMasn)
QYERIHA ¢ KOMIUIEKCHHME BHAYCHHUSMM, TO f CYMECTBEHHO mM-HHTe-

rpupyeMa (COOTB. M-WHTETPEpYeMa)
{ fam :W.

[Meepnoseeane 12. Iycmbv m—koMnaexchas mepa wa T, a p
u q—conpaxennvie norasamesu (ra. IV, § 6, n°4). Buauneinas
gopra (f, g) — S fgdm onpedesena u nenpepuiena na npoussedenur
LR (m) x £&(m); cnpasedauso nepaeencmeo! S fg dm|<Np (f)Ng (),
u Ng(g) ecmv Hopma Henpepuienoli aunelinoi gpopmu na LG (m),
noayuennoll  axmopusayuels u3 AuHelnow gopmu f r—»S fgdm.

K pome mozo, ecau 1< p<<- o0, mo écakan Henpepssnan Auneli-
Has @opma Ha KomnackcmoM npocmpancmee Lo (m) umeem eud

fr— ngdm, efe g—gynryus us L&(m), kaacc komopoi 6

L& (m) enoane onpedesen.
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Tax wak m=~h-|m|, rae [h(f)|=1 noxkanpEO HOYTH BCIOLY,
TO YIEpBOE YTBEDKIEHNE CPasy BHITEKAET W3 HepaBeHCTBa 1ebaepa
(r. IV, § 6, TeopeMa 2); BTopoe Ciefyer us mpemnoskenus 3 § 6
raasst IV. Hakomen, ecim u — BenpepsIBHAsA duEeiHas dopma Ha LT, T0
ee CY)KEHHE Ha ([eliCTBUTENbHOE) IOAIPOCTPaHcTBO L¥ mpocTpan-
crBa £ ecTb R-nmHeiiHoe HempepHBHOE OTOOPasKEHHE MPOCTPAH-
crea £P B C; caemoBatensno, eciu 1< p<<-+4o0o0, TO OHO mMeeT

pan | —> S ferdim|+i ngzdlm], rme gy W g» upmmaguaexar L9

(rn. V, § 5, teopema 4); orciofa, monoKuB g = (g, igz) k!, momy-
qaeM MOCIefHEee yTBEP/K[eHMHe.

9. Ozpanurennsle KOMNAEKCHBLE MePbL

Jua gasrmoit xoMumexcHoH Mep m Ha I MON0KUM

- fmil= sup lm (f)]-
s, /€ o (D

M  HAsHIBAETCA 02zPAHUYeHMOl, ecadm |[m| << + oo ; aTO CcBOAMTCA
K yTBepKMeHHI0, 4T0 m HempepkiBHA Ha &'¢ (T), HajeleHHOM TOMO-
morueil PapHOMEPHOI CXOJUMOCTH, W, 3HAYUT, IPOOILKAETCS J10 HEmpe-
pHIBHOH nmHeiiHO# (opMH (¢ HopMmoii |[m|) mHa GaEaxoBoM IpOCTpaH-
crBe &%¢(7) Bcex HeNPEPHBHEIX KOMINIEKCHHX (yHKIUH, cheMﬂnmxca

K 0 Ha GecKoHeYHOCTH.

JIemma 5. Iyeme m — komnaekcrnas mepa na T w [ — komnaekc-
Has m-uwmezpupyemas GYHEYUS. Hmems |fld|m]=suplj fh dm' ,
20e h npobezaem mroxcecmseo mex gynryuil us e (l), dan Komopuz
[h(t)|<1 npu ecex t€T.

Ecrn m=g-|m|, to0 S Ifldim|= S |fgidim| n. thdm:

= S fghd|m|. Tlonoxmm § (t) =0, rorma f(t) g (t)=0, u
_ Isg®
LO=TTmemr
rorga f(f) g (t) = 0; dyExnmsa { |m|-usmepuma, m, smHaumr, puIA
aoboro €>(0 cymecTByeT Taxkoe KOMIakTHoe wMuaokectso K B T,

970 S |fld|m|<e, cyxeame { Ha K mnempepeBHO u | (f)|=1
LK
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ma K. CiegosaTelbHo, B CmJIy TEOPEMH ¥ PHICOHA, CVIIECTBYET

TaKasd HEOpepHBHAS koMiexcHas ¢pyaxmus ; Ha T, uro {;={ Ha K,

a|(t)|<2uly(t) 0 pua xasmoro tE T. Noxomum h () = ]gi Ei; i ;

JerKo0 BHIETh, uYTo X HempepoisHa HA 1, coBmagmaer ¢ [ Ha K

[h(¢)]=1 npum Beex t€T. Haxomem, mycTb u— HelpepHBHOE
orobpaskerne I B [0, 1], paseoe 1 ma K M mMelomee KoMUIaxTHEIA
HOCHTENb;, HOJMGRUB ky = h~lu, monydmm

| § iram—f1f1aimi]<z2 | 111d|m|<

T K

u JieMMa [O0Ka3aHa.

Hpepnosseaue 13. ITyemv m — Komnaercnas mepa u p=|m|.
HAas mozo umobu, m Guaa oepanuuena, neobxodumo u Odocmamouno,

m=g-u, IAe g£—Takag p-UsMepuMag Mepa, 4ro | g (¢)|=1 npm
Beex t€ 7. Eciu p orpammueHa, 1o fna jmobol yEkuuu g €8¢ (T)

Im (1= fean|< Vsl =711l

a smaumt, m orpanmuena u ||m|[<| n|l. Eciu remeps orpammuena m,
TO, B CHJY JieMMbl 5, mas mo6oit ¢yaxuun f €8 ¢ (1) nmeem

[ D I<IF [Pl
TAK UTO M OrpaHNYIeHa MW |]m[[ [fnll. Tem cameim mpegiosxenme
JIOKA3aHo.

Caepcteue. Ilycmov m — oepanuuennas komnaekcnas mepa. Tozda
ecaras ynryuaf € £ (m) m-unmezpupyema u ’ S fdm | < No (f)||m]]-

HeitcTautensuo, f m-udmepuMa; mojarafd W =|m/|, umeeMm

["1r1au<Na DIl =No (5 | m,
rag 4ro f |m|-urTerpupyema (ria. IV, § 5, Teopema 5) m

| [ ram|< firidu<ve ) im).
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10. O6pas KOMRAEKCHOT MePbl; UHOYUUD OBANHAS
KOMNACKCHAA MEPA; NPOUIGEICHUE KOMNACKCHLLX Mep

Iycrs m— xommiaexcaas mepa Ha 7 ® m—orobpakennme T
B JIOKAJBbHO KOMIAKTHoe upocrpamctBo X. Byzem rosopmrs, aTo =
m-cobcmeenno, ecium oHO | m |-coGerserdo (ri. V, § 6, oupenenernne 1);
TOrg2 HeNOCPeACTBEHHO BHAHO, 4To mifA moGoii Ppymrnmu f€ ¢ (X)
GyHKUAA foI CYIECTBEHHO M-WHTETpHpyeMa U

| [ tomam|< [1fonjaim]=[1f1d@qmD), @

TaK 4T0 oTOOpaKenue [ S(fo n) dm BenpepHBHO Ha 8% ¢(X), TO €CTH

ABIAETCA KOMILIEKCHOH Mepoit ma X; ora Mepa oGosmadaercs n(m)
HaseBaerca ob6pasom Meph m upum orobpasxemmm n. Hpome Toro,
u3 (8) caemyer, uro |su(m) < (| m|). Ecxum u m’ — xommurexcusre
mepH Ha [ ® 7 OZHOBPEMEHHO m- ® m -COGCTBEHHO, TO OHO
(Am + A'm’)-coGerBerHO HpHM MIOGHX KOMILIEKCHBIX CKajgpax A, A/
un n(hm + A'm’) = ha(m) + Aa(m’).

IIycrs Y — norajnpHO KOMIIAKTHOE HOANPOCTPAHCTBO IIPOCTPAH-
crBa T. [lna rampoit pynrnuu f € # ¢(Y) dyrrnua ' ma T, oupepe-
nernasa yeaopaamu f(¢) = f(t), ecim t €Y, u f'({) =0, ecotm t ¢ Y,
m-unaTerpupyema (ra. V, § 1, n°1); scmo, uro orobGpaennue

f— S /" dm sBusercs woMmiexrcmoii mepoit ma Y; oHa Ha3HIBaeTCHA

mepoti, undyyuposannoii Ha Y Mepoit m, u ofosHauaerca my. ficuo,
970 ecam m = g-|m|, TO my = gy-|mly, THe gy — CyKeHme
Ha Y QyEKuME g, JOKaJbHO HHTEIPHPYEMOe OTHOCHTEIBHO |m |y
(ra. V, § 7, n° 1); xpoMe Toro, Tak Kak lgy| = 1 noranpHO mOuTH
BCIOy oTHOCHTENbHO |m |y (Ti. V, § 7, crencrBme 1 upemioxenns 1),
10 |my| =|m ly.

Hycrs T m T’ — nokalbO KOMUAKTHHE IpPOCTPAHCTBA W m
(coors. m’) — omunexcmas mepa ma T (coor. 7). IMomommm
m=g |mlum =g'-|m'| Oyakmus g ® g moKaibHO MHTETPH-
pyema Ha 7' X T’ oTHOCHTENBHO LONORUTENLHOH MEpH |m| & |m' |
(ra. V, § 8, ciencreme 5 npenyosennus 5), u JI€TKO BUIETH, UTO €CIH
samMeHuTh g (cooTs. g’) dymrumeit gy (coors. &), paBHO# g (cooTB. g')
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TOKANbHO IOYTH BCIOAY OTHOCHTENBHO |m| (cootB. [m'[), To &1 ® g,
Oymer paBHA g ® g llokajJbHEHO TOUTH BCIOlY OTHOCHTEJIbHO Im] ®
®|m'|. Cramxo Grrh, KOMmIercHas Mepa (£ ® g)-(Im|® |[m'))
ga T X T’ saBucur jump or m w m'; oHa oGo3madaeTrca m @ m’
1 HasbBaeTcsa npoussedenuem Mep m u m'. Tak kak |g ® g'|=1
NOKAaNBHO IOYTH BCIOAY OTHOCHTENBHO |m| ® |m'| (ra. V, § 8,
caencreue 8 mpemioxerus 5), o lm @ m'| =|m| ® |m'|.

Unrareas nerko ydemurcs B TOM, 4TO BCE HPEII0KEHHs, TOKA3aH-
HHO B I'aaBe V OTHOCHTEJBHO 00pasa IOJOKUTEIbHOH MEpH, MEpH,
AHIYOUAPOBAHHON IIOJO/KUTENbHOH MepoH, WM Ipou3BeleHHA I0J0-
JKUTEIHBIX Mep, 33 HMCKIIOYeHNEeM TeX, B KOTODHE BXONAT BEPXHEE
e CYINECTBeHHHE BepXHNE HMHTETDAJH, OCTA0TCH CIPAaBOIJINBHMHE
IpH 3aMeHe IOIOKHUTEIHHKX Mep NPOHU3BOJBHEIME KOMINIEKCHBIMHA
MepaMi.

Haxonen, rax u B § 1, onpenenserca HoHATHE YERIMHA, CKALLDHO
CYLyecmEeH O M-UKMmeepuPYeMor OTHOCUTENbHO KOMIINeKCHOE MEpH m;
mas Toro 4ro0n ¢pyEKIMA [ ofNajaia sTEM cBoiicTBOM, HpoOXommMo
¥ J0CTaTouHO, uTo0H f OHJa CHAJNAPHO CYNECTBEHHO HWHTETPHUpyeMa
OTHOCHTeNBHO | Mg | M | pz|, THE p4 M Wy — JACHCTBATENBHAA U MHUMaSA

9acTd MepH m, | TOTAA Sfdm: Sf dM1+iSfsz- IIpemocraBigeM
wHTATOIIO nepeopMyaUpPOBATH PE3YAbTATH § 1 I KOMITEKCHEIX Mep.
Ynpaxaesnsa

1) Tlorasarp, uro jig TOro, 4robn umciosas ¢pyurumd f ma T Omaa
CYIIeCTBEHHO HMHTEerpupyeMa OTHOCHTENBHO J000H ImOJOKATEIHHOH Mephl
Ha T, HeoOXOAMMO M IOCTATOYHO, 4ToGH OHA Onijia OrPAHMYEHA, MMENa
KOMMAKTHHIA HOCHTeNb H OHJIA M3MepHMa OTHOCHTEILHO JNI000#H NONOMKE-
TeXbEOH MepH Ha 7.

2) Ilyers G — Godeunoe mpocTpaHcTBO, H — moxypedaeKkcuBHOe
IpOCTPaHCTBO H F — mpocrpancTBo ZL(Gy H). Hycrs, nanee, m — Bek-

TopHag Mepa Ha I co 3HaueEHmaMm B F. Iloxasars, dTO S fdm¢cF

Aaag ao6oi 9uciaoBoil QyHKIUHA f, CyIMECTBEHHO MHTerPHPYeMO# OTHOCH-
TexpE0 M. [3amermtb, uro F momypedaexcmpmo.] Caygait H = R.

3) Hycrb m — BexTopHad Mepa Ha I’ co 3HaueHuAMHE B F. ITokasats,
9T0 HJA BCsAKOA dYmCIOBON GYHKuEE f, CyMeCTBeHHO HWHTErpPHpyeMoil

OTHOCHTEJILHO M, S fdm € F’ B RayKIoM U3 CHe[YIOmMAX ABYX CIyYaes:

a) F — mpasuabeoe [Tom. Bekr. mpocrp., ta. 1V, § 3, ympaxmenue 10);
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b) F — npocrpancrso @peme, a 7' cgermo B Geckomeunoctd. [B oGomx
cayuagx morpysuts F B F” u mpuMeHHTH Meroj clexctBuA 1 mpepmoske-
Hus 3; B cIydae b) mcmoapsoBarh yopaskEeEne 21r) w3 Tond. BeKT. OPOCTP.,
ra. IV, § 3.1

4) Ilycre m — BexTopHas Mepa Ea 7' co agauenmama B F. JIokasars,
9r0 A BCAKOM wuciaoBoii ¢yHkmum f > 0, momyHempepHBHOH CcHH3Y

7 CYIIECTBEHHO UATEIPUPYeMOil OTHOCATENBLHO 71, S fdm ¢ F". [Boc-

moas3oBaTeca Teopemoir 1 § 1 rmasm IV.]

5) Iycts F — noiypedieKcuBHOe JIOKaJbHO BHIOYKJIOe HOPOCTPaH-
©TBO ¥ ™ — Mepa Ha 7 co 3nadenusMd B F. Ilokasarp, 4TO qis BCAKOWR
YUCAOBOH (YHKIME g, JOKAJIbHO WHTEIPEPyeMOH# OTHOCHTENbHO M,

orobpaskenue f —> ‘. fg dm mnpocrpaucrsa &£ (T) B F ecth Mepa Ha T,

LY

SynmeMm obo3snayath ee g-m. Husg Toro 4robn ducaoBas ¢yHKmus h GHIa
CYIEeCTBEHHO HHTeTPHPYeMa OTHOCUTENBHO g-m, HeoOXomuMo m JoCTa-
TOYHO, 4TOOM gh OHa CymecTBeHHO HHTEIpEpyeMa OTHOCHTEIBHO ™M,

U TOTHA S hd (g-m)= S hg dm.

6) Ilycts F — moaypedueKCMBHOE JOKAJHHO BHIYKIOE NPOCTPAaH-
CTBO, HAJEJEHHO® Takoil CTpyRTypo# anrebpm Hag R, 9ro orobpaskemme
{u, v) > uv Opoussenerus F X F B F pasdeavho nenpepuisno. IlycTb
M — Takasg Mepa Ha I co 3HavenMAMH B F,»ut0 m (fg) = m (f) m(g)
mas Beex f w g w3 &% (7). Ilokasarb, 9To ecam 4ncjoBhsie QyHKOmW f ¥ g
TAKOBHI, 9TO f, ¢ W fg npmpagiexRar £ (m), 10

ngdm=(5fdm)(Sgdm).

{Brigemurs mpegBapuTeNbHO cAyd4all g € o4 () W  pPACCMOTDETH JiBe Me-
p  fr>m(fg) B fr—>m(fym(g); mepeiitm K ob6meMy ciayuqaio.
TIPEMEHAsA TOT K€ METON M mCemoas3ys yopamumenme 5.] Caywaif, wxorpa
F = £ (G), rne G pedaexcuBHO, a F — Hagemeno tomoiormeil HmpocToit
CXOMUMOCTH HJHW TONOJOrmedl Claboil HpOCTOH CXOXHMOCTH.

7) IlycTh p— monomTenbHadA Mepa Ha 77 m m—mepa Ha I cO 3Ha-
qeEMAME B F, mMeomas 6asEC | M INIOTHOCTh [ OTHOCHTENBHO M. IIycTs,
Jajee, ¢—HOXyHempepHBHasg CHu3y HoxyHopMa Ha F. IlokasaTp, 910

*
ecad anA moGoro KoMHaKTHOro MuoMKectsa K w3 T wmmrerpan g (go f)dp

. K
KOHe4eH, TO [JIA BeAKOH p-maMepmMoit ¢ymxumm h > 0 copaBemImBO

N *
HepaBeHCTBO S hdqg (m) < 5 (9o ) hdp. |Bocmonnsobathea meMmoit 1

§ 2 ruasu V.]
8) HycTs m —BexTOpHAA Mepa Ha 7 co 8HaueHWAMH B F, ¢—MasKo-
pupyeMasi OTHOCHTEJNHHO DOJXYHeNPePHIBHOM CHH3Y MOJIYHOPMH ¢ Ha F.
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Ilokasats, uTo pmas mio6oit ¢yErnmm f> 0 m3 & (I) cunpapefIEBO
PaBeHECTBO

{ 12 my=sup 3 g m (1),
i
rae (f;) npoberaeT MHOMKECTBO BCEX KOHEUYHHX II0CAELOBATEILHOCTEH
aaeMeHTOB B3 ¢/ (T'), MiA KOTOPHX 2 | fil <f. [Paccympars Kak B Teo-
i

peme 1 § 2 raasm 1I.]

9) Ilycre T — noxadbEO KOMIAKTHOE IPOCTPAECTBO, cueTHOe B Gec-
KOHeYHOCTH, F — oTgeauMoe GoueyHOE IPOCTPAHCTBO, CofepsKaliee BCIOAY
IJIOTHOE CYETHOE NOMHOKECTBO, M 77 — BeKTOpHAs Mepa Ha I co s3Haue-
HASAME B c1aboM conpssxeHHEoM F’' K F. Ilokasarb, uro Ha 7' cymecrByer
TaKas OOJNOKATENbHAS Mepa [, 4T0 m uMeeT cKaispHo Gasue p. [Memoas-
30BaTh npemiao;xenwe 12 § 5 rmapul V H yciaoBue c¢’) Teopemsr JleGera —
Hpropuma (ra. V, § 5, reopema 2).}

*10) Ilycte K — KOMOaxkTEO® DPOCTPAaECTBO. I{Jist BCAKOTO ero OThe-
JEMOTO (aKTopHpocTpaHCcTBA K; OTo)KmecTBHM 6aEaxoBO IPOCTPAHCTBO
€ (K)) ¢ 3aMKHEYTHM HOXTIPOCTPAHCTBOM B ¢ (K) MOCPENCTBOM HEBLEKOUH
fr>fom, rme m — xamoHMYecKoe orobpasxemme K ma K.

a) Ilycts u — HenmpepniBHOe JWHEHOE 0TO0pajKeHWEe HPOCTPAHCTBA
€ (K) B KBasHIIOIHOE OTAeINMOe JOKAJLHO BHIYKJIOE IPOCTPAHCTBO F.
Jas roro uyTofB ¥ HepeBogMI0 eNMHEWYAHIA map HpocrpaEcTBa & (K)
B MHOMKECTBO U3 F, OTHOCHTEILHO KOMIAKTHoe B Tomojormm O(F, F’),
ZOCTAaTOYHO, YTOOH [IJsi KaKEOTO Mempuayemozo (paKropmpocTpaEcTBa Ki
npocrpagcrBa K cyskeEme u Ha @ (K,) o0Japmamo TeM ke CBOMCTBOM®
[Bocnonbaosatbesi TeopeMoit JGepmeitma (Tom. Bexr. mpoctp., Ta. IV,
§ 2, ynpammesue 15) ®H 3aMeTuTh, UYTO BCsKasg IHOCIEA0BATEILHOCTH
(fa) B € (K) copepsxmress B mognpocrpamctBe ¢ (K;), rme K; — merpn-
3yeMoe (aKTOPNpPOCTPAHCTBO IpocTpaHcTBa K; [pJA 3TOTO paccMOTpeTb
HeOpeprBHOe oro0pamkeHne z —> (f,(z)) npocrpamctBa K B RN.]

b) Has axoboro oTmeamMoro garTopupocrpascTsa Ky mpocrpaEcrtBa K
COUpSKEHHLIM K KAHOHMYECKOH HHBeKHMA TpocrpamctBa ¢ (Ki) B G (K}
cay;xuT orobpaskerme pu —> si(u) mpocrpamcrBa M (K) B M (K,). O6o-
smaymM yepes (M (K))' conpsmernoe K GamaxoBy ipocrpamcrBy M (K)
(BTopoe conpsureraoe K G(K)). Haa Toro 4robel MuOKecTBo A < M (K)
OHUI0 OTHOCHTEJIBHO KOMIAKTHO B tomoiormu o M(K), (M(K))'), meob-
XogEMO ¥ FOCTATOYHO, YTOGH AJsA BCAKOI'O METPH3YEMOT0 (aKTOpIpo-
crpamctBa K; npoctpamcrBa K xkaHommieckumit o6pas MmoskecrtBa A
B M (K,) Ob1 OTHOCHTENBHO KOMHOAKTEH B TonooTH O(IM(K;), (M(Ky))')-
[3amMernTh, YTO A CHABHO OTPAaHMYEHO; TOIJA MOKHO HpefNoJararb, 4YTO
A BHNOYKJIO0, YpaBHOBEHNIEHO M 3aMKHYTO B DIHPOKOH TONOJOTHH
o(M(K), B(K)) (upummernts B IM(K,) yopaxmeswme 19 § 4 raasm IV);
cIegoBaTeNbHEO, A ecTh 06pa3 eMHEMYHOTO IMapa OpocTpamcTBa F', comps-
JKeHHOTO K 6aEAX0BY IPOCTPAHCTBY F, IPH 0TOGpaskeHNY 1, CONPAKCHAEOM
K HEKOTOPOMYy HeIpepHIBHOMY JNHEHHOMY 0TOGpasKeHHIO U NPOCTPAHCTBA
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€(K) B F (paccMorperh HoaApy MHO;kecrBa A B §(K)); mocae sroro mpu-
MeHUTH a).]

*11) Hycrp F n G — oTHedNMEle JOKQJIbHO BHIIYKJIBIE IPOCTPAHCTBA,
npuyeM G KBa3WHOJHO; NYCTh u — HelpepHBHOE JIHEHHOe oTo0pakeHue
F B G; TaK Kak €ro CONPA;KCHHOEe u CHIBHO HeNpepPHBHO, TO BTOpOE
conpsurerHoe (‘) ecTb CHABHO ¥ ¢lab0 HENpepHIBHOE IMHelHOe orobpa-
xeane F” B G”. TlokazaTh paBHOCHILHOCTH CIeRYIOIMUX YCJIOBUIL:

0) u mepeBORUT BCSIKOE OFPAHMYEHHOE MHOKECTBO W3 F B MHOJKECTBO,
OTHOCHUTENBHO KOMHIAKTHOC B Tomodorumu o(G, G').

B) t('u) orobpaskaer F"_.B G.

v) ‘v HenmpepmBHO B Tomoioruax o(G', G) u O(F', F").

8) 'u mepeBogMT BCAKOE PaBHOCTENCHHOE HEIPEPHIBHOE MHOMKECTBO:
#3 G' B MHOKECTBO, OTHOCHTEJBHO KOMIAKTHOE B Tomojdormm o(F’, F’).

[AcnonbzoBath TOT QaKT, 4T0 BCSAKOE OTpAHUYEHHOE MHOKECTBO M3 F
OTHOCHTEJNbHO KOMIAKTHO B F” B Tomojormu O(F”, F'). Urobn mokasarp,
gro §) Bieuer y), paccMOTpeTh BHauale clydyaif, Korga G OOJHO, H BOC-
IoAB30BaThCA TeopeMoil 4 w3 Tom. BeKT. mpocrp., ra. IV, § 2. Ilas mepe-
xopa K ofmeMy cayuaio DoTpy3uTh G B ero NONOJHeHHe W 3aMerHTb, YTC
BCAKAs TOYKAa u3 F” eCThb ToYKa NPHKOCHOBEHWs, B Tomojorum o(F", F’'),
1A HEKOTOPOTO OTPAEMYEHHOT0 MHOKeCTBA W3 F.}

*12) a) Ilycrp K — KomMmakTHOE IpocTpaEcTBo M E = E(K) — nog-
IPOCTPAHCTBO B R%, ofpa3oBaEHOe BCeMH JNWHEHHRIMH KOMOHHAIUaMI
XapaKkTepHCTHYCCKUX (YHKIMI OTKPHTHX MHOMeCTB] OymeM oToRzecT-
BiIsaTh E ¢ nbnnpocrpchTBOM BTOpOro conpsurerHoro K $(K). Ilokasars,
9TO mochefoBaTeasHEOCTh Komu B rtomodorum o (M(K), E) cxomgures
B Ttomodormy O(M (X), (M (K))) [ucpoansoBarb mnpemjiokesnme 12
n ynpakeerme 17 § 5 rnasu V]. BuBecrn oTcioga, 970 BCAKOE MHOKECTBO-
A < M (K), OTHOCHTENBHO KOMIakTHOe B Tomoxormm O (M(K), E),
OTHOCATeILHEO KOMOAKTHO B tomodormu o(IM (K), M (K))’'). [Cecru
K caydaro, Korga K MerpH3yeMo0, BOCHOJb30BaBmHCH ynpakaeEmeM 10b.
Tlokasats, ur0 A orpaHmyeHo, OpuMeHHB yHpaskHeswe 15 § S rnaBe V.
OrMernTh, uT0 B A mEpoxast rtomodorus o (M(K), E(K)) m Tomomorus
(M (K), E) copnaganr,frae £ D € (K) ectb 3aMmxamue E B CHILEOM
conpsurerHoM K IM(K); ucnoar3dys cenapabeabHoCTb %(K), BEBECTH OTCIG-
ma, 4T0 M3 Ji060ii DOCJAemoBaTEIbHOCTH TOYEK MHOMKeCTBA A  MOKHO
M3BleYb MOCIeTOBaTEIBbHOCT Komm B Tomodormm o(M(K), E)T nas
3aBePINCHMSI J0Ka3aTelbCTBA NpuBileub TeopeMy OIbepieiima.]

b) Ilycrs 7 — NOKalBEO KOMIAKTHOE NPOCTPAaHCTBO H M — BeK-
TOpHAsA Mepa HA I CO BHAYEHWSMH B KBA3HIOJHOM OTHEIMMOM JIOKAJILHO

BHIOYKJIOM mpocrpascTBe F. Ilpegmomoxxum, uro gdm € F paa ramporo

ol

KoMOakTHOTo nogmmokectBa K m3 7. Ilorasarh, 4TO Sfdm €EF pan

K&KIo¥ orpammueEHOM GopedeBckoil ¢yEkmmm f mHa 7 ¢ KOMOAKTHBIM
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HOCHTeJeM U 9To 06pas mpm orofpamenun f —> S } dm maomxecrBa Beex Go-

peieBCKEX QYHKOWE ¢ HOCHTENEM, CONep;KallEMCA B HEKOTOPOM KOMIAKT-
HOM DopMmuOKecTBe K m3 7, uMmeomux Hopmy || f || < 1, orEOCHTENBHO
KOMIIAaKTeH B Tomoxorau o(F, F’). [Mcnoab3oBath a) @ ynpakHesre 11,

TIPAMCHEHHOE K U: [ —> S f dm, tne f npoSeraer MHOKeCTBO BCeX NUHEHHEIX

KoMOmBamuit XapakrepucTHIeCKAX YHKINH KOMIAKTHEX MHOkecTB 13 T |.

¢) llycts F — KBasHOOJHOE OTHEIMMOE JOKAJNBHO BEIIYKJIOE IpO-
‘CTPAHCTBO M 70 —— BeKTOpHasi Mepa Ha I co 3HaueHMAMH B F, AMeomas
CKalIApHO Gasue |i; galee, mycTh 2’ cgn =g, -\ AAA Kamporo 2’ € F'.
Yr00K BRDOJHAIOCH yeiaoBHe b), HeoGXopEMo H A0CTaTOYHO, 9TO0H KA
Ka)KOOTO KOMIAKTHOro mogMmoskectBa K ma T, Ka)KEOTO paBHOCTeNeHHO
HenpepHBEOr0 MHOMecTBa H’' m3 F' m rakporo & > O cymecrBoBaio Ta-

*
roe § > 0, 10 oTHOmMenNs 4 < K u u*(4) < 6 Baexyr S | g1 dp < epas
. A

Bcex 2’ € H'. [Vcnonb3oBats Dpennymee ynpaskgesme 11 m yopam-
serue 17 § 5 rasu V.] B atom caygae roBopsT, 4T0 M abcosromuo Henpe-
puéna OTHOCHTeNbHO W (B MCXOJHOX TONOJOTHH NpocTpaEcTBa F).
Beskasa BexTopEas Mepa ¢o 3HaYEHHSME B NoaypedieKCHBHEOM IPOCTPaH-
CTBe, HMEIOIAA CKAJAAPHO Oasme U, aGCOM0THO HEHPEPEHBHEA OTHOCHTEIBHO
w (caepcrBme, 2 nplaunomennﬂ 3). Bearkas MakopupyeMass BeKTOpHasA
Mepa m ¢0 3HaYCHHAMHA B GaHaXoBoM HpocTpaHCTBe F afCoNI0THO Herpe-
PHIBEA OTHOCHTENBHO | | (B MCXOgHOH TOMOJNOTrME TPOCTPAHCTBA F).

*13) Oyere G — orgeaumoe Goueumoe NPOCTPAHCTBO U F = G —
€0 CONPSKeHHOe; €CIHM 70 eCTh BeKTopHas Mepa Ha I CO BHAYCHHAMH
B F npy mvapjeleHu” F Kakoi-muGo Tomodormeld, COTJIacyoOMmEHCs ¢ gBOH-
CTBEHHOCTBIO Mexpy F M G, To m ocraHercss BeKTopHOIl Mepolt m mpu
HagelneHnd F rTomonormeil CHIBHOTO CONPSIKEHHOTO K G.

[IpegmonoxuM, 9T0 7 HWMeeT CRaJsApHO 6asWc pj Torma m abcoaror-
0 HeOpepHBHA OTHOCHTENLHO W, ecanm F mapeleHo Tomojorzed t(F, G)
[yupasxmenme 12c)]. Jlasm Toro urofm m Gsla abCONIOTHO HeUpepHIBEA
“OTHOCHTeJABHO W, KOTHA F HANENeHO Ccuabrol TOLOJoTHeH, HeoOXommMmo
W FOCTATOYHO, YTOOH [Jif HaXKLOTO KOMIAKTEOTO MHOKecTBa K m3 T
B KaKAol mocaemoBaTedbHEOCTH (A4,) W-M3MEpHMEIX NOAMHOMKECTB m3 K
obpas B npu oroGpasierrn m 3aMbiKandsa ¢ £1()) MHEOKeCTBa BCeX pas-
MemeHEHX (QYHKIHMA ¢ abCoaIOTHRIM 3HavyenmeM, He IpeBocxofamuM 1,
HA KJIaH, NOPOKAEHHBIH NOCIef0BaTeIbHOCTHI0 MHOECTB A, (ra. IV,
§ 4, n° 8), comepikan cueTHOE HOEMHOKECTBO, INIOTHOE B CHIBHOH TONOJ0-
TEE DpocrpaHcTBa G'. [[INs foKasarensCcTBa HOCTATOYHOCTH CBECTH K CIY-
ya, Korga I = K ecth CToyHOBO mpocrpamctBo (ria. IV, § 4, ympamme-
mue 10). 3areM paccy:xmaTh 0T IpPOTHBHOTO: eclH (4,) — IHoclegoBaTelhb-
HOCTh OTKPHTO-3aMKHYTHIX NOAMHOKECTB U3 K, To, mepeligs K MeTpHaye-
MoMy QaxrtopnpocrpaEctBy K; npocrpamcrsa K (ynpaxmenme 40a),
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MOKHO Tpefnojararh, IT0 HeIpepHBHbE QYRKUAX Ha K;, COOTBETCTBYIO-
mme Qy , ofpasyioT ToranpHOEe MHOMKeCTBO B G(K;). C Apyrod cropoHH,
paccMarpuBas (PAKTOPIPOCTPAHCTBO HPOCTPAHCTBA G IO TOANPOCTPAHCTBY,
OpPTOrOHAJBHEOMY K B, MOKHO Dpegmonarath, 9T0 B ToralbHO B F = G’
OTHOCHTEJbHO TOmoJdormu oO(G’, G); Hamle pAonymeHWe BledYeT TOTHA,
49T0 BCAKOe OTPAHHYCHHOE MHO;KeCTBo C U3 G npesKoMIAKTHO W MeTpH3ye-
M0 B romojorun o(G, H), rme H — mopupocrpasctBo B F = G’, mopos-
JieEHOe MHOKecTBoM B. CnemoBarenbmo, u3 aofoit orpammyensoil mocae-
JIOBATENBHOCTH (%,) TOUEK MpOCTpaHCTBa G MOKHO BHOpATh HOZHOCIENO-
BatTedbHOCTs Komu B romoxormu o(G, H); nokasath, Ir0o eciam (2,) —
nocaefoBarenpaocte Homu B Tomonormm o(G, H) B z,om = g, ‘|,

‘TO HOCHEAO0BATEIbHEOCTh KJIACCOB (PyHKmUHA 8., B L(p) 6yner mocaemoBa-

TeNbHEOCTEI0 Komm B Tomosdorum O(L’, L™); orcioma, HaKOHeI, BHBECTH
MPOTHBOpEY®e, BOCHOJIb30BaBIINCH yupaskHeruamy 17 @ 18 § 5 raasm V.]

14) a) HOycrs G—GamaxoBo npocrpamcTBo, F=G'—ero cmibHOE
conpmKeHHEOe U g — oTobpaskenne 7 B F, mpHHajIe/Kkamee IPOCTPAHCTBY

AL (81, yopamuenme 16). Ilorasars, aro eciu p>>1, 1o Mepa g -y abcomior-

#H0 HellpepPHBHA 0THOCHTEIbHO || (B CHILHOH TOMOJOTHH NpocTpaEcTBa F).

b) Bosbmem B kauectBe G GamaxoBo mpocrpanctBo L!'(N), tax uro
G' = L*°(N); ¢yaxmua f, onpenieneHHas B ynpakaeanH 7a § 1 (paccma-
TpuBaeMaa Kak QYHKIUA CO 3HAYEHUAMA B G'), CKaJIsPHEO BHOJEEe UHTEI DH-
pyeMa, O Mepa f-p He Gynmer abcon0THO HEDpepHBHOH OTHOCHTENBHO W
B CHJIBHOH TOHOJOTWH INpoCTpaHCcTBa G'.

*15) a) Ilycrs f — CKAJNsAPHO JOKANLHO HETETpEpPYyeMoe oTo0paske-
HEe mpocTpaHcTBa 7 B KBa3UIOJHOE OTAENMMOe JOKAaJbHO BHIYKJOE PO
crpaHcTBO F. Torga m = f | ecTh BeKTOpHAs Mepa €O 3HAYCHHAMH B F'*
(B Tononormm o(F’'*, F')). Ilokasarb, 4T0 eclH sTa Mepa abCoNIOTHO Hempe-
PHBEA (B TOMOJOTWME DPaBHOMEPHON CXOJMMOCTH HAa BCeX DaBHOCTENEHHO
HenpepHBELIX HOAMHOKECTBaxX U3 F') m ecad, KpoMme Toro, [ U-usMmepuma
{B MCXONHOH TONOJOTMH NpPOCTPAaHCTBA F), TO m ecTb BEKTODHAs Mepa
<o spavendama B F. [BocnonssoBarsea npegioxkenueM 8 § 1.] Ecam F —
6aEaxoBo0 TPOCTPAHCTBO W eC]IH [JIA HeKoTOporo p > 1 dymrmus (2’, f).

npuEAgIekET £P (W) mpm Beex 2' € F’, To Mepa m a6CoMOTHO HempephB-
Ha [cM. yopasgmemme 14al.

b) Iycrs I = [0, 1] ® f — raras (onpenelenHAA ¢ HMCIOJbL30BAHHEM
TrooTe3s KoOHTHEYYMa) dyERnUsgs HA T X I, 9410 s > f(s, t) AaA KayKEOTO
¢ €1 ectb xapaxTepHCTHYeCKast (YHKOHUS CYETHOTO MHOKeCTBA,
at > f(s, t) pna RKaxkporo s €f ecrb xapaxkrepucTHiecKaa (yHRmHA
[OMOJHEHAS K CYeTHOMY MEHOKectBY [ra., V, § 8, ynpammenme 7c]. 06o-
3Ha4ynM dyepes [, HMETepBan [, HAJCNCHHHE [MCKPETHOR TOMOJOTHCH,
7 depes F — GamaxoBo mpocrpaucrso JB(I) = L™(I,) Bcex orpaHnMeHHEX
¢yaroui Ha I; F OTOMAECTBAMO C IIPOCTPAHCTBOM &(T,) Beex HenpepeB—
HHX QyHKDmA Ha KoMmakraduramuda Croyma — Yexa mpocrpamcrBa [o.
Jaa raxmoro s € I obo3naumM depes g (s) sneMent t—>f(s, f) mpocTpas-
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cTBa Fj MOoKa3aTh, UYTO ¢ CKAJAPHO WHTeTPHPYEMO OTHOCHTEIHLHO MEpEH
JleGera p Ha [, HO S g dy He mpuHanie;RHT F. Boaee Toydo, ¢ -\ ecThb

BeKTODHAA. Mepa Co 3HauYeHHAME B F”, paBHafg CW, THe € — NOCTOAHHEIN
BEKTOp, TOMKEECTBEHHO PABHHIH XapaKrepHCTHYeCKOH (QYHKINA MHOKe-

crea Ty — Ig — E (cM. ympasmenme 12a). [Pasfurh Kamayio MONOKI-

TeIBHYI0 Mepy Ha ], Ha CYMMY aToMHYecKod W paccesHHoH MepH (ri. V,
§ 10, npenno:xenne 15) m 3aMeTHTh, YTO pacCeAHHAA Mepa COCPEmOTOYCHA
B MHO;KeCTBe £.] BriBecTn 0TCIOfa, ¥T0 HE CYIIECTBYET HU OfHON [-H3MepH-
Moit pyrknuy h co 3EavenwsME B F, pia kotopoit ¢yErnua h — g Guuia
6u1 craiasipHo p-npemeOpesxuMa [mcmonb3oBaTh a)].

16) PaccmorpuM oTobpaskerus w,, mpocrpasctBa I = [0, 1] B cema-
pabexvHOe THABOEPTOBO HPOCTPAHCTBO, ONpEReleHHEe B ynpakHeEAHm 1
§ 1, u norokum [ = w4 + . .. -} w;; DOKa3aTb, 4YTO BEKTOPHBIC Mephi
fp+p paBHOMEPHO CXORATCA HA KayKLOM OTPAHNICHHOM MHOKeCTBe H3
%(T) ® EeKoTOpOl BexTopHOH Mepe m co 3Hademusmu B F. Ilpm srom
M UPOROMKAETCSA N0 HeIPEPHBHOCTA HA OPOCTPAHCTBO L3(U), ® mus

aw06oit pyEkmuE f £ L2 uMeeM S fdm cFu S fdm| < N{f) B F,

B YaCTHOCTH, 7 HMMeeT CKalApHO 6asme | m aGCOMIOTHO HenpepHBHA OTHO-
CHTEILHO [ B CHIBHOMH Tonodorun (ynpa;kaernne 12¢). Opmaxo m He Gymer
uMerh 6as¥C v HE A KaKoH HON0:KETeNbHON Mepnl v Ha T m 1eM Goxee
(caepcreme 4 TeopeMu 1) me OGymer MamopEpyemoi. [Ceectm k caywawo,
Korma v umeer 6Gasme p, moab3yack TeopeMor 3 § 5 raaBm V.]

17) Iycrs w — Mepa Jlebera ma T = [0, 1]; orofpaskennme fe—f-p
mpocrpancTBa G(7) B M (7) HeupepeBHO B CHILHON TOMOJOTHH IPO-
crparcrBa M(7) m, caemoBaTelNpHO, ABISAETCA BEKTOPHOH Mepoil m
€O 3HAUEHUSAMY B 3ToM GamaxoBOM HpocrpaHcTBe. Ilokasarh, 910 7 HMeeT
ckalsapHo 6asyc (1 W aGCONIOTHO HENPEPHBHA OTHOCATCIBHO M B CHIBHOIF
TOLOJOTHH, HO He ABJAETCA Mepoil ¢ 6agucoM [t (B CHALHO TONOJOTHHA NPO-
crparcrBa M (T)). [Bameruts, uTo m uMeer Gasuc Y AJaA HIEPOKOH TOHO-
aorur o(IM(T), €(T)), ¥ BHIBECTH OTCIONA, YTO €CAM OHL M = @ [, THe
g CHaJIgpHO [-HHTETpUpPYeMo (B CHABHON TOHNOJOTMH HPOCTPAHCTBA
M(T)), To MbI HeoOxomuMo uMenn Owl g(f) — & nout: Beiody. Ilokasats,
YTO 3TO BefieT K HNPOTHBOPEYHIO, 3aMeTHB, 4T0 MIst N0G0H orpaEumyeHHoi
ynciaoBoil Qynrumy 6 Ha T aumeiinas gopMma 2’ A —> 2 6(H)A({t}) ma

€T
M(7) menpepHBEa, HO (¢, 2') He 00a3areabHO W-E3MEpHMA.)

*48) a) Ilyers T — noxkadbEO KOMmakTHOE HpocTpaHcTBO 4 (Kg) —
JIOKAJHHO KOHEYHOe NOKPHTHE ero KOMNAKTHHMH MHOkecTBamu., Ilycrs,
Hasree, u — MONOKHTEIbHAA Mepa Ha 7, a [ — Mepa, HHAYOAPOBAHHASN
W Ha K. IIpepnono:xmM, 4To Kasgoe H3 npocTpasctB L (Ko, fe) DOABEM-
Ho. Ilorasars, uro L%°(7, p) mogbemuo.

b) Hycrs K—MerpusyeMoe KOMIAKTHOE NMPOCTPAHCTBO, W— HOJIO;KH-~
TenbHaA Mepa Ba K m {(0,)—QyHmaMenraldpHas [OCJIEXOBATENHLEOCTH
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(ra. 1V, § 5, ynpaxxeenne 13) KomeyHHX pasbwennit K ma HETErpHpyeMnie
MEOMKeCTBA. JIIA KaKI0ro MHTET PAPYEMOT0 NOAMEO KecTBa A W3 K m Kam-
nore saementa f€ L1 (p) monoxuM AA(f)-O ecta [ (4)=0, n AA(f)—

=(u (4)1 S fdu B OPOTMBHOM cayYae; [IA KaAOr0 n TOJOEKHM
A
pn(f)—z}‘Ak (7) @ap, ecam o, =(4y). Iloxasars, ¥To mHOCTENOBATENb

HOCTH (pn (f)) QU-MHTETPUPYEeMBIX QYHKOUHE cXOoAWTCA K f IOYTH BCIORY.
[PaccMoTpers BHauase caydyal, Korfa f—HeOopepoBHAA QYHKIEA. 3areM,
3a7aB OPOW3BOJLHO 4UCcI0 a >0, IOKa3aTh, 4To o0bLefuHeEme B BeeX
MHOKeCTB 4, nprHAfTeRamKX N0 KpailHell Mepe ofHOMY H3 pasfueHni o,

u Takmx, uro ap (4) < S fdu, maMepuMo m TakoBo, uro p(B)<C
. A
<L a1l S fdu. HManee, mpnbamsurs [ B Z1 nmocieqoBaTelbHEOCTHIO HeOpe-

PHIBHHX (YHRIHIL. ]

c) [loxasarp, 4TO BcAKOe MeTpM3yeMOe KOMHIAKTHOE NpOCTPAHCTBO
nogbemHo. [llyeTs U-—yasrpagunstp B N, Mamopmpyomuid ¢GuILTD
<Dperie; HOKa3aTh, 4TO P (’fv)=lim 1o (7) cay:uT mogsemMom L)

d) BuBectn u3 a) m ¢), 4YTO BCAKOE MeTpi3yeMoe JOKAJIbHO KOMIAKT-
HOe TIpocTpaEcTBO (mist JNI060H NOJNOKATENLHOX MEpH) NONHBEeMHO.

19) Hycrs p — rakas mepa Ha I, 4To GaHaxoBo mpocrpaHcrBo Li(u)
cenapadensuo. ITokasaTh, YTO Besikoe HepepniBHOe AHHeiimoe oToGpaske-
ume L'(p) B cunbmoe conpspxeHHOoe F' K Npom3BoAbHOMY GaHaxoBy mpo-
cTpadCTBY F moaydaercs (axTopmsamued m3 oToOpayKeHWS BHEA g —>

— S gf du, e f¢ Z?,. [CBectm ® reopeme Nampoppa — Ilerrmca,
£

Hcnons3ya yupakaesnme 7 us Tom. Bexr. mpocrp., i, IV, § 5.]

#*20) Ilycrs F — cenapabeapHoe mpocrpamctBo (Ppeme, F’ — ero
CONpsKEHHOE, U — HOJNOKHTeNbHAss Mepa Ha I u m — Mepa Ha T co
sHaYEHNAME B craboM coupsprenHoM Fg, objajfanmast CKaasapHO 0asmcoM
w. Oas Toro 4rofs m mMera 6aswc p, HeoGX0oguMO M HOCTATOYHO, YTOOH
BHIOJHANOCH CHERyIoliee YCIOBHe: miIs Kakgoro & > 0 m Kakmoro
KOMHAKTHOro MHO;kectBa K m3 7 CymecTByer Takoe KOMMAKTHOE MHOMe-
ctBo Ky < K, 970 i (K — K;) < ¢ m 0Dpas npm 0TOOPasKeHAN 7 MHOKe-
CIBa BCEX p-MBMEPHMHX OFpAaHNYIeHHHX (QYHKOUHA g ¢ HocuTeldeM B Kj,

VAOBJIETBOPSIOMAX HEePABEHCTBY S lgldn <1, ectb paBHOCTENEHHO

HeNIpepLHIBEOE MHOKeCTBo B F’. [BenoMuUTE, uTo S gadm € F' gns moboit

QW-U3MEpHMOli OrpaHWMYeHHON (YHKOWY ¢ ¢ KOMIAKTHBHIM HOCHTENEM; CM.
caencTBre 2 npepioxenua 3. [las [OKaszaTedbCcTBAa HEOOXORMMOCTH yCI0-
BHUA BOCIOJB30BaThCA npeguoskenussMa 13 uw 5 § 1. daa ycranopienus
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ROCTATOYHOCTH YCIOBHA PACCMOTpPeTh BHadale cIydall KoMmaxTtHoro 7'
DpuMeHsAs CIefcTBHe 3 TeopeMH 1, moKasath, OPEKZE BCETO, YTO MMEIOTCS
Takoe pasbmenme mnpocrpaHcTBa I Ha npeHefpemMoe MHOMECTBO N
H NOCHe0BaTeIbHOCTh KOMOAKTHEIX MHOKeCTB (K,) W Takoe H3MepHMoe

orofpaxeHne g mnpoctpaBcTBa I B Fg, uTO f dm = S g fdp nan

awobott gymrmmu f € £ (), obpamaiomeiicdi B HyJb Ha JONOJHEHHME
K 00'beHEHII0 KOHeTHOTO YHCIa MEOMKeCTB K,; M M0Ka3aTeJbCTBA TOTO,
uT0 M — ¢ -{, HCHONB30BaTh ympaskmenua 18b m 22a § 5 ruaem V.
Haxonmer, gis Depexoa K CIyYal0 HPOM3BOJBHOTO JOKANBHOTO KOMIAKT-
HOTO OpoCTpaEcTBa I' BOCHONB30BAThCA Dpefto:xeHmeM 4 § 1 ruasm V.}

#21) Ilycts F — GaHaX0BO NpPOCTPAHCTBO H U — HeIpepHBHAR
aumeftnan ¢gopMa Ha 6GamaxoBoM Hpocrpascrse LY (T, p)i obosHaunm

uepes g MOKa3areldb, CONPMKEHHEIA ¢ p, H Yepes § — IpPOCTPAHCTBO BCEX.
9pCJIOBHX pa3MemeHHHX (YEKIVHA Ha [-HHTETPEPYEMBIX MHOKeCTBaX.
MoskHo pgas f € £P, 2 ¢ F Hanmmearb u (f2) = (2, m(f)), rae m — Takoe
HeIpepHBHOE JHHelHOe oTo0pakerue £P B F', uro [ m(f) | < || ull Np(£).

a) Hycrs (4;) 4, — KOEEYHAA NOCHEO0BATEIBHOCTH HONAPHO HE Hepe-
ceKamuXcs HeIpeEeOpeKUMBIX [i-HHTETPUPYEMEX MHOKeCTB. IIoKasars,
are

3 (1 m(@ap) 19 (AD)T1) < J w2
i

{Mnst wampoit cHcTeMH (3)) iy BEKTOPOB M8 F ¢ | @; =1 paccMorpers
mnneitayo gopmy (i) > u (D) Ei@ip,;) Ba R® i mpumennts Teopemy 4
i

§ 5 rnapet V K HeKoTopOi Mepe ¢ KOHEUHHIM HocmTeldeM.] DBrBectn
orciona, uro ecau A= |J 4;, 1o 2 [m (pa;) <]l ul| (w(A) VP [upumennTs
i i

HepaBeHCTBO MEHKOBCKOTO).
b) Jlna rampo#t monoMmTeNbHOR GYEKMME fE€E momommM v (f)=

=sup (D} [m (foa;) | ). TRe (4i) mpoGeraeT bce Komewmme mOCIeNOBa-
7

TEALHOCTH NONAPHO HEe IIEPeCeKANIUXCA [-HHTerpAPYEMBX MHOKECTS.
Hoxasats, 4TO vV €CTh CY:eHHe Ha § NOJOKHTENbHOH MepH ¢ 6asmcoM &
(0GosmauaeMoii cHoBa ¥epes v) Ha T, pguaa Koropoit | m (f) | < v (f), kakoBa
Ol BH Gplj1a moJokUTeNbHAA QYHROEA f € € [mcmonbsoBaTh a)].

¢) Tlokasarn, yro ecim F cemapabedbHO, TO CYIECTBYET TAKOE CKa-
JAPHO p-MHTErpEpyeMoe orofpaskeHmme g mnpocTpasctBa I B F', 1aro

w (@) = [ oo dp pan mooit pymewm 1 € 2B w llull= Ny (@)-
[Ona mokasaTenbCTBa MOCHAENHETO PABEHCTBA BOCHOJNB30BATHCA IPEIIOKe-
HEeM 12 @ ynpaskmeHmeM 13 § 1.]

d) BriBectd m3 ¢), 9T0 ecam F — pegaercuenoe cemapaGensHoe Gama-
X0BO IpPOCTPAHCTBO, TO BCe MPOCTPAaHCTBA L% ¢ 1 < p < + oo peduaercus-
aw. [IIpevesmts npenaoxenme 12 § 1.}
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*22) Ilyerp F — otmenmMoe JOKaJbHO BHIOYKJIOe KIPOCTPAHCTBO,
© — MHO;KeCTBO BCeX ero YpaBHOBemeHHBIX BHIIYKJIHX KNOAMHOKECTB,
KOMHOAKTHHIX B Tonojdorum O (F, F’'), 1 & - mMHo:KeCIBO Bcex ypaBHO-
BelIeHHBIX BHINYKJIHX DPaBHOCTEHNEHHO HENPepHBHEIX MOfMHOMKECTB H3
F’', roMpmaxtHRX B Tomojdorwuw O (F’, F”).

a) IpegmonommM, Wro BCsAkOe MHOKeCTBO m3 & NpefKOMIAKTHO
B &’-romonornu. [lokasars, Yro d06oe HeNPepHBHOe NEEeHHOE 0TOGpasKe-
HUe i IPOCTPAaHCTBA F B KBAa3HNOJHOE OTAENHNMOE JOKAIHHO BHITYKI0&
OPOCTPAHCTBO (G, MepeBofAmee OrpaHAYeHHEe TOAMHOKECTBA N3 F B MHO-
JKeCTBa, OTHOCHTENLHO KOMNAKTHHE B Tomodorw:m O(G, G’), DepeBOguT
a1060e MHO;KeCTBO ®3 © B MHOKECTBO, OTHOCHTeNbHO KOMIAKTHOE B HCXOM-
HOH Tomojormy mnpocrpamcrBa (. [McnombzoBars ympakHenme 12 ms
Tom. Bexr. mpocrp., ra. IV, § 1 ¥ BrimenpusegerHoe ynpa:xeerne 11.}
N obparmo. [PaccMoTpernr KaHOHHYECKOE OTOOpaskende EpOCTpaECTBA F
B ero momoameHwe B &’-Tomosoruu.]

b) Hpepuonommm, yro F — MeTpasyeMoe IPOCTPAECTBO HIH CTPOTHiE
WHIYKTUBHLIA Ipefesl MeTpE3yeMHX npocrpascts. IlokasaTrn, 4To ycioBue
MYHKTA a) BHIIOJHEHO, eCJHM BCSKas IocjaefoBaTelbHocTh Komm B Tomo-
aorun ofF, F') ects mociaepoBareinbHocTs Komu B &’-tromonormm. [Boc-
noab3oBarbest TeopeMoit llIMynpama (Tom. Bekr. mpocrp., I, IV, § 2,
yopasxHernue 136).]

¢) IpexnonosmxuM, uro F mappaboueuno (Ton. Bexr. mpocrp., ria. I1I,
§ 2, yopaskmenue 12), @ ofo3Ha4nM depes ©&” MHOKeCTBO BCeX ypaBHOBe-
WIeHHHX BHIIYKILIX PAaBHOCTCHEHHO HEHPePHBHEIX HNOAMHOKeCTB m3 F”,
KOMIDAKTHHX B TonoJorud o(F”, F").[Ilokasars, 4TO eciHm BCAKOE MOAMHO-
srecTBo ¥3 €' mpegKoMnakTHEO B €”-TONOJOTHH, TO BCAKOE MOAMHOKECTBO
n3 © npegxoMnaxTEO B ©'-tomonorwm. [Mcmons3oBaTh yOpasKHeHHEe
12 3 Ton. Bexr. mpocrp., ria. IV, § 1 m samermth, 9YTO HCXOZHASA TO-
TONOTASL TPOCTPAHCTBA F MHAYOUPYETCA CHIBHOH TONOJOrHMeHd mpoct-
paumcrBa F”.]

*23) Hycrb T — JN0KaJAbHO KOMIAKTHOE IPOCTPAHCTRBO, § — MOJOMKHE~

TenbHast Mepa ma I m F — ogmo m3 GaHaxopHX npocrpaEcTB ¢f (T),
L' (n), L™ (p). Iycrs, manee, u — HempephBHOe nuHEefiHOe oToGpaske-
HNe F B KBa3WMOONHEOE NPOCTPAHCTBO (7, MepeBOAAmEee eMEHWYHHIH map
npocrpaHcTBa F B MHOMECTBO u3 (G, OTHOCHTEIBHO KOMIIAKTHOE B TOMOJO-
rum 0(G, G’). Iloxasarh, 4r0 u MepeBogUT BCAKOE MHOKECTBO H3 F, OTHO-
CUTEIbHO KOMOAKTHOe B Tomoioruu O(F, F’), B MHOKeCTBO, OTHOCHTEJILHO
KOMOAKTHOE B MCXOIHOI ToNoNorHE mpocTpamcTsa G. [IIpEMerHTh ynpas-
Henuwe 22¢ pas cBegeHHA caydas F = Ll (p) K caydan F = L*® (p);
ncnons3opats yopasxaenwe 13 § 1 raasnt II pia ceegemmsa ciydas F —
= L% () & ciysao F =§ (S), tme S — Hagjexallee KOMIAKTHOE HPO-
cTpagcTBO. Ilpm F = &4 (T) npumeruTh ynpaxmesde 22b, 3aTeM BOCHONb-
30BaTHCA ynpaykEepdaME 24b m 17 § 5 rnaBm Vj 3aMeTuTh, 4TO HOCJENO-
pare]bHEOCTh Komm B Tomosormu O(F, F') cxommresi mpocto Ha I o TeM
6oee cxomurcs WO Mepe MiA aiboit orpaEmuenmofi Mepst mHa T.}
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*24) Hycets W — NoJoRUTENLHAss Mepa Ha I W u — JHHEHHOE 0TO-
Gpakemme L'(p) B GamaxoBo OpOCTPAHCTBO F, mepeBofsimee efEHWYHEIH
map mpocrpaEcTBa Ll()) B MOMMHOMeCTBO M3 F, OTHOCHTeNIBbHO KOMIAKT-
Hoe B TomoJorud O{F, F'). Ilokasarp, 4T0 CymecTBYeT TaKoe [-Usmepumoe
orobpaskenme S mpocrpasctea 7 B F,uro | F (1) | < || v || upn aoboM
tel m

—~

u(g)=ngdu

I8  KOKKOH (QYHKIUE geZ? (uy (meopema [Jangopde — IMemmuca —
Quasunca). [CBectd cHawasa K Cxyyalw KoMODakTEOr0 7 mpu IOMOMM
ppegaosxeanss 4 § 1 raaBm V. Torga enmHEUYHEE map B OpocTpaHCTBa
L (pyc= LY(p) oTHOCHTENBEO KOMINAKTEH B Tonoxoruy o(L}, L*) (ta1. V, § 5,
ynpaskHeHHe 17)} mCmoab3ys yhpasxHesme 23, MOKa3aTh, YTO 3aMKHYTO®
BEKTOPHOE IOXUpOCTpaHCTBO B F, mopospgensoe u(L!), cemapaGeasHo.
3HauAT, MO;KHO CBECTH 3afadyy K clydalo, Korfa F cemapaGelbpHO

2 u (') = F. Torga samuikanue 4 B F o6pasa eTHENYHOTO MAapa IPOCTpan-
crBa L' umpu orobpamenmm u Oymer KoOMDAKTHO B Tomoxormu O(F, F’)
(rn. IV, § 4, yopakeeHHe 19); DOKa3aTh, 9T0 0HO MeTPH3yeMo B BTOil TOIO-
Jorue (Ton. BexT. mpoctp. ra. IV, § 2, caegcrBme npemioxerus 3).
3aMmeTuTh, UTO B TAKOM CIy4ae A OTOKIECTBEMO € CIUHHYHEIM IIapOM
CONPs/KeEHOT0 K HOPMHPOBAHHOMY LPOCTPAaHCTBY G, NOJTydeHHOMY
B peayabrare majgeleHHs F’' HOpMOH, paBHOH KanuOpoBoYHOH QYHKIuMA
muOomectBa A°. IIokasars, yTo G cenapabelbHO, ¥ CBECTH TeM CAMEIM 3a7ayy
R OpuMeHeHHI0 TeopeMsl Jlamdopaa — Ilertnca (caencrsue 2 Teopemsr 1).]

#25) Ilycrs p — noaokmrenbmass Mmepa mHa 7.

a) Hycrs f — TaKoe CKaJIApHO u-w3MepHMoe oTo0pasKeHre NPOCTPAH-
crBa T B 6aHax0BO mpocTpancTBO F, uto f(7) OTHOCHTENbHO KOMIAKTHO
B TomoJormm O(F, F’). IlowkasaTh, UTO CYIIECTBYeT TaKOe W-Uamepumoe
orobpaskerne g npocrpanctsa I' B F, uro f — g CKaJIsgpHO JOKAaNbHO

npere6pemumo, [Pacemorpers orofparkenne i —> Sf h dp mpocTpaHCTBA

L) B F ¥ OpuMeHNTH, K HeMy yDpa:kHeHHe 24, HCIOIL30BAB TaKKe
yopaxmenne 19 § 4 raasm IV.]

b) Hycrs f — cxaaspao p-u3Mepumoe orofpaskeHre npocrpascrBa I
B pegaercusnoe npocrpagcrso @peme F. Ilokasars, 9T0 CYmMeCTBYET TaKoe
p-usmepuroe orobpaxcenne g npocrpascersa I B F, uto £ — g CKaIsApHO
JoxainpHO TpeHefpexuMo (cM. yupaskmenme 15b). [Ceectm ® caywaro
xoMnakTHOro 7, moab3ysach mpepdoskemmeM 4 § 1 raasm V. 3ateM mpm-
MeHHMTDH yupaskaeHne 23¢ § 1, masa ceefeHHA K caydaio, korpa f(T) orpa-
Hudeno B F. Ilociae atoro morpysurs F B cueTHOE npon3BefeHAe GaHaXOBHIX
OPOCTPAHCTB M BOCHOJBL30BaThCsl IYyHKTOM a).]

¢) Hycrs f — oroGpakerme mpocrpascrBa 7 B mpocrparcTBo Dpe-
me F, p-msMepumMoe B Tonoxorum o(F, F’). Iloxasars, 4ro /' p-H3MepHMO
B HCXOfHOH TOmoJOTHE HpocrpaHcTBa F. [CBectm K caydalo, Korga 7' KOM-



VIPAKHEHUSA 81

TaKTHO, a [ HenpepslBHO B TomoJorMe O(F, F’); 3aKoHYATH Kak
B b).]

*26) Ilyers S, T — KOMIaKTHbHE HPOCTPAHCTBA M [ — KOHEYHAH
qncroBad QyERmHA Ha S X T.

a) Jlus roro 4robe oroGpakenne sj—> f(s,. -) mpocrpaHcTBa S B RT
OBpI0 HENPepHIBHEEIM 0TOOpasKeHEeM NpocTpaHcTBa S B mpocrpancrso E(7T),
maferenHoe Ttomodorueit o(g(7), M (7)), meobxomEMo u [OCTATOUHO,
4yToGst f 6BII0 OTPAaHWYeHO, a KayK[0e 13 YaCTHUHHX OoTofpaxkenuil f(s, .),
(-, 1) (sE€S, ¢t €7T) wempepuivao. [[IaAsf 10Ka3aTeAbCTBA [OCTATOIHOCTH
yCJIOBHA IHOKaszarh CHadaja, uro obpas M HpoctpamcTsa S HpH 0TO-
GpaskeHDH s > f(s, -) KoMmakTeH B rtoHoxorum O(G(T), M (7). Hasa
HTOTO 3aMEeTHTDb, YTO § —> f(s, +) HenpepuBEO, Korpa E(7) HapelaeHO TOMO-
Jormed mpoctoii cxofmMoctu Ha T'; BOCHOAb30BaTHCA Teopemoi dbepieiina
(Tou. BeKr. npocrp., ra. IV, § 2, ynpaskuenne 15), 41065l cBecTH 3agauy
K [OKa3aTelbhCTBY TOrO, 4TO BCAKASA HOCIEHOBATEILHOCTH (f(s,, +)) mMeer
npefeabHyI0 To9ky B G (7) B romoaorni o(g(7), M (7). Ceecrn K cayuao
Merpmayemoro 7', paccMarpuBas Hajle;Ramee (aKTOPHPOCTPAHCTBO Hpo-
crpamctBa I (cM. ympaskmerme 10a), H 3aMeruTh, 9o B MHOMKECTBe H3
6(T), OTHOCHTENLHO KOMNAKTHOM B TOHOJOTHO HIPOCTOI CXORHMOCTH
na 7T, sTa TOHOJNOTUA COBHAZAeT C TOLIOJNOFUell HpOCTON CXOMHMOCTH HA
BCIOAY IIOoTHOM momMHO:;KectBe M3 7. Iloayunts rakuM myTeM OOpmocie-
J0BaTeJIBHOCTh  HOCTEROBaTedbHOCTH  (f(s,, +)), CXOmAmYIOCH IPOCTO
ga 7, 1 npuMeHntb Teopemy JlebGera. Hakromen, 3aMerntsh, uT0 B M
romoaorna o(g(T), IM(7)) m Tomomormst HPOCTOH CXOMHMOCTH COB-
nagawor.]

b) Ilpepmonmo:xuM, 4To KaRgoe H3 YACTHYHLIX OTOGpamenumit f(s, -),
f(-, ) (s €S, ¢t € T) HenpepriBHO. IloKa3aTb, YTO0 AIA KAKMOH HOIOKH-
TeJpHOE Mepnl W Ha S m Kakgoro & > 0 cymecTByeT TaKoe KOMHIAKTHO®
MHO3KECTBO K S, 4r0o pu(S — K) < e u cymxenne f Ha K X 7T HempepbiB-
Ho. [CBecTn K cayvaw, Korpa f OrpaEmYeHO; OPHMEHHTH a) M yOpasKkHe-
mue 25¢.] )

¢) Ilpu rex e gomymerdsx, uro ¥ B b), nowrasars, yro f uaMepumo
oTHOCHTENbEO Moboit Mepit v Ha S X 7. [IpuMerurs b) k o6pasy mepu v
npr npoerrtEpopaHNE S X I ma S.] )

27) Hycrp m —BekTopHasAs Mepa Ha 7 €O 3HAYCHUSIMU B OTHCIHMOM
J0KaJbHO BEINYKJIOM IIPOCTpaHCTBe F.

n
a) Ilokasarn, 4T0 ecaW HOCHTENHL MepH 7 KOHEYEH, TO m = 2 cig,
i=1 ¢
e ¢;€F.

b) Iorasars, uto ecim F — 6amaxoBo HPOCTPAHCTBO H M HENpPEPHIB-
Ha B TONOJOTHE KOMIAKTHOH CXOHMMOCTH, TO 7% HMeeT KOMIAKTHEIH
HOCHTEIb.

¢) TlocTponTh MpEMEp MEpPH €O 3HAuEHMAME B R M HeKOMIAKTHEIM
HOCHTEJNeM, HenpepHBHON B TONOJOTMH KOMOAKTHOH CXORHMOCTH.

6 n. Bypbaku '
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§ 3. JesunTerpupoBanme mep

1. Jeaunmezpuposarnue mepsl p OMMNHOCUINEAOHO
n-co6cnmeennozo omobpaldcenus

ITyers 7 — mokadbHO KOMIOAKTHOE MPOCTPAHCTBO, UMEIONIEE Cuemi-
Heli 6asuc (MHBIMEH CIOBAMH, ROAbCKOe JOKAJHHO KOMOAKTHOE IIpO-
crpagereo (O6m. rom., ra. IX, 2-e u3n., § 6, n° 1)). Kak mu smaem,
naA a060i HoNoKUTeNAbEON Mepsl Ha I OOHATHA UHMespatd M cyuje-
cmeennozo unmezpasa copoagaior (rax. V, § 2, n° 2, samevamme 1).
C gpyroit cropoHsl, HMEOT MECTO CIEAYIOmWE CBOHCTBA:

Jiemma 1. Ecau Y — aokaavho KOMNAKMHOE NDOCMPAHCHIBO CO
cuemnuiy 6asucom, mo npocmparncmeo 55 (Y) codepacum écrody naommoe
cuemnoe nodmnoocecmso. Boaee mouno, 8 K (Y) umeemcs maroe cuem-
noe nodmmoxcecnso S, cocmoswee us gynkyuwiy > 0, umo das w060l
gynryuu f > 0 uz K (Y) cywyecmeyem nocaedosamenvrocmo @GyHEYU
fn €S (n > 0), pasnomepno crodawasca k¥ [ u maxasa, wmo fn < f,
dnsa scex n > 0. )

IeficterTenpE0, Y €CTHh 00BeAWHEHHE BO3PACTAMEN HOCIEI0Ba-
rensaocT? (U,) TAKMX OTHOCWTENBHO KOMOAKTHHX OTKPHITHX MHO-
sxecTB, 910 U, < U, +1 mpu mo6om n (O6m. Tom., ra. I, 2-e umax.,
§ 10, umpemmomenme 19); mpocrpascto A (Y) ecr» obbenume-
HE€ BO3pacTaimeil OOCAeTOBATEALHOCTH GAHAXOBHX HPOCTPAHCTE
& (Y, U,), Raxxmoe U3 KOTOPHX, KAK W3BecTHO, cenapabemsro (O6m.
rom., rx. X, 2-e usn., § 3, reopema 1). Ilyers S, — maoTHOE cYeTHOE
monmuomectBo B A (Y, U,), S, — MHOKecTBO Beex QyHKmmil
o+ (9 €S;), a u, — dysrmas us &£ (Y, Uy, 1) co smavemmamn s [0, 1],
paBas 1 Ha U,. Bosbmem B KadecTBe S 00beuHEHEE MHOMECTE S,
7 MHOKeCTBa BeeX QYHKOURA mu, ¢ easma m > 0w z > 0. ¥ Beakoit
dyarmun f > 0 w3 &% (Y) HocuTedpb cofep;kuTca B ogHOM u3 Up, Tak
9T0 f eCTh pPAaBHOMEDHHIH IpefeJ HEKOTOPO MOCIeX0BATEIbHOCTH

dbyarmumit f, € S, (p > 1). Otz QynKmEE f, paBHOMEPHO OT'DAHEYEHH!
KAKEM-TO HEeJIHM HOJQKATEIbHEIM YHCIOM m, M JOCTATOYHO B3ATH

fo = muy,.
JIeMma 2. Ecau Y — A0KaABHO KOMRAKMHOE RPOCMPAHCMEBO CO
cuemnuin 6asucom, mo 6aumaxoeo npocmpancmeo K(Y) ecex Henpe-
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puigHbx uucaosur gynkyul, cmpemswyurcs k 0 na Geckonewnocmu,
cenapabesbro.

Dra JdemMMa ecTb He 9TO WHOe, Kak clencTsue Teopems 1 ms O6m.
tou., ra. X, 2-e man., § 3. Mosuo 3aMeTnTh, YTO OHA BRITEKaeT TaKKe
w3 JeMMH 1 m Toro, uYro TODOJOTWs PaBHOMEDPHOH CcXogmMOCTH
B &% (Y) MasRopUpyeTCss MHAYKTHBHEIM IIDPeJIeJIOM TOUOJOIHM HOAIPO-
crpagers 4 (Y, U,).

JIemma 3. Ilyemv T u X — aokasbno KomnakniHble nNpocmpan-
cmea co cuemivim 6asucoMm, W — nosoxcumeavras mepa Ha I u tr> My
— cemeiicmeo noaovcumenvHviz mep Ha 1. Ecau omobpascenue
t—> Ay ckansprno p-unmezpupyeno (6 mononoeun o(M(X), & (X)),
mo cemeiicméo tw> Ay W-coeadcosano (ra. V, § 3, ompeperenme 1).

IeiicTBrTenbHO, MeMMa 1 B mpuMeHeHRH K 64'(X) IOKasHBaeT, 9To
oTofpakenne fw>A; MHUPOKO W-mamepumo (§ 1, mpenaoskeHue 13).

TroreMa 1. Iycmy T u B — aokaabho KoMnAkmibie Npocmpan-
cmea co cuemmnulym 6asucom, U — noaoxcumesvras mepa Ha T, p —
u-cobemeennoe omobpaxcenue (ra. V, § 6, oumpegenemme 1) 7 ¢ B
u v =p(pn) — obpaz n npu omobpaxscenuw p. Tozda cywecmeyem
v-coeaacosartoe cemeiicmeo (ra. V, § 3, oupenenenne 1) b Ay (b € B)
noaoxcumenviuir mep na T, obaadawwee caedyowumu ceoticmeamnis:

a) |lhp || = 1 8aa awbozo b € p(T);

b) Ay cocpedomouena na muoxcecmse p~i(b) (rm. V, § 5, onpeneine-
aue 4) das abozo b € B; 6 wacmuocmu, hy, = 0 das b ¢ p(T);

quzgmmm.

Kpome moeo, ecau br>1; (b € B) — smopoe v-coaadcosankoe
cemelicmeo nosoxcumesvhulx mep na I, obaadaiowee ceoticmeamy b)
u c), mo hy = Ay noumu 6c10dy na B omnocumervrno mepul v.

1) Eduncmeennocms. Jlna kaxpoir gyuknmu f € 68 (B) orobpaske-
Hue fo p P-HETEIPEPYEMO, LMOCKOJBKY p p-coGereemso (ria. V, § 6,
reopema 1); sEaunr, nuA moboit Gymknmmm gcef(T) pyEKnus t
+ g(1)f(p(t)) p-maTerpupyema. Orciona Botexaer (ra. V, § 3, Teope-

Ma 1), 910 AaA moutu: Beex b € B dpymaknus ¢ > g(t)f(p(2)) Ap-urTerpm-
pyeMa u

’

feoremamn={ae[coremmn.
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Ho mockoabky Ay cocpegorouera Ha pt(b), To f(p(t))=/f(b)
s moboro b€ B mouTd BCIOAY OTHOCHTENBHO Ap, M, CJIENOBATEILHO,

mpasas gactd gopmyast (1) pasHa S f(8) (g, M) dv (b). ABasormunymwo
dopmyny wmmeem gasa A, Caegomarensmo, S f() (g, ho)ydv (b) =
= S f(b)(g, hpydv (D) mua mobmx fE (B) u g€ék (). Uupmu
ciosamm, orofpaskeHusa b > Ay u b > A; mpocrpamctsa B B M (T)
PaBHE MeKAY CO0OH CKAJAAPHO JIOKRAJILHO WOYTH BCIOAY OTHOCH-
TeIHHO v W, SHAYUT, PABHBI IOUTH BCIOAY OTHOCHTENBHO v (Temma 1
u § 1, n° 1, samevanme 2).

2) II pedsapumenvhoe onpedesenue cemeticmea b > Ay, Jaa wam-

ot ¢yERmMM f€ L' (v) PyHRODUA fop pw-mprerpupyema (ria. V, § 6,
(reopema 1), u, smaumr, (fop).-u ecrp orpammueHHAs Mepa Ha I u

Gep) wl={lieptdu= {|flav=nN, (D

(ra. IV, § 4, opepnosxerme 12; ra. V, § 5, reopema 1 m § 6, Teo-
pema 1). Orcrooga ciaexpyer, 910 (fo p)-p 8aBuCUT TOJBKO OT Kiacea J
dyarumr f B L'(v) u fre>(fop)-u ecTr usomempuunoe nmmeiiHOe
oroGpa:xenme mpocrpamcTea L!(v) B Gamaxoso mpocrpamcrso M (T)
BCEX OrpaEMIeHHHX Mep Ha I, cmibHOe COmpsuKeHHOe K OaHaXOBY
POCTPAHCTBY %—'(7), Koropoe cemapaGeasnHo (gemma 2). Coraacuo
teopeme [augpoppa — Ilerruca (§ 2, cuepcrsme 2 Teopems 1), cymie-
crByer orofpaskeHEmE b > A, mpocTpaHcTBA B B egUHMYHLIA mAap
opocrpagcrsa IR (T), cKAIAPHO v-m3Mepumoe (OTHOCHTEIBHO TOIO-
normz o (M (T), % (T))) u raroe, 10 ju1a moGoit yEKum f € L (v)
BHOOMHACTCH PABEHCTBO

(Fop)-n={ @ mdv (), 2
TO €CThb

feotoman={roaofsoae @

A Beex ¢ynrumit g€ (T).

Ecaim f>0 m g>0, ro meBas gacrb ¢opmyan (3) 6ymer >0,
geM JOKasaHo, 9YT0 M JoGoi ¢ymxnmm g>0 ms &&(T) wmepa
(S g (&) dhy (1)) -v>0, a ssawmr, ur0 Sg(t) dhy (£) >0 ras mcex b,

He NPUHAIEKAMAX HEKOTOPOMY V-IpeHeGpe;KuMoMY MHOKECTBY NV (g)
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(rm. V, § 5, cmegcteme 3 mpepiomeHHs 4). Ho B mpocrpancTge
# . (T) Bcex ¢ymkmuii >0 ums & (T) cymecrsyer BCiogy ILIOTHASA
mocaenoBarenbHoCcTh  (gn) (memma 1). OGwepmmenme N MHOKeCTB

N (gn) v-mpeBeGpesxumMo m A moboro b ¢ N mmeem S gn () dhy (1) >0

Opu BCEX n, CcTano OHTb, S g(t)dhy (£) >0 pua mobo ¢QyEKROEE
g€K, (t), o ectp Ay > 0.

Teueps MoxHO, He HAPYIIHUB paBeHCcTBA (3), 3aMEHHETH Ay Ha O maa
Bcex b € N; ciefoBaTeIbHO, MOKHO MIPEJIOJaraTh STO BHOM3MEHe-
HEE OpOAeTaHHKM, WHAYE I'OBOPS, MOJKHO C4uTaTh, 4T0 Ap > 0 mis
Bcex b € B.

3) Pacnpocmpanenus gopmyawt (3).

a) HMaa moboik pymxmum f € £'(v) u3 (3) Burexaer, 910 oTobpa-
sieame b —»> A, mpoctpamctBa B B WMM(7) ckanApHEO WHTErpUpyeMo
oTHOCHTENbHO MepHl | f-v | u Tomonormm o(IN(T), ¢4 (7)), a sHAIHUT
(memma 3), cemeircTBo be=> Ay | f-v |-cozaacosano. Ilyers g — dmcdo-
Baa QymEknusa Ha I, wETErpHpyeMas orHOCHTenbHO MepH | (fo p)-u |,
To ectb (ra. V, § 5, Teopema 1) rakas, aro ¢ymrumsa ¢ > g(t)f(p(2))
p-mETErpEpyema; Torxa us (2), reopems 1 § 3 rmasm V, m reopemsr 1
§ 5raassl V BHTEKAeT, 9T0 NJiA HOITH BeeX b € B yHEKOUA g UHTErpH-
pyeMa OTHOCHTENBHO Ay, 9TO (OIpeAe]eHHAs IOYTH BCIONY) QYHKOUA

b— Sg(t)dkb (f) mHETErpEpyeMa OTHOCHTENLHO | f-v | B 4TO dopmyna

(3) coxpamser cumay.

p) Maa moGoi ¢yrrnum g € (T) ua popmynst (3), TpUMeHEHHOH
K f€ 68 (B), BHTEKAeT, 94T0 0TOGpAKEHNME D COOCTREHHO OTHOCHTEILHO
mepsl |g-p| (va. V, § 6, onpenenesme 1) m gro obpas mpm orobpa-

JKEHHW D MEpPH g-l eCcTb Mepa mnorHOcTH b +— S g (t) dhy (t) orHO-

curepHO v. FEcam Torga Ba3ATh B KadectBe [ Takyw (PYHKIHIO,
9r0 fop HWHTerpEpDyeMa OTHOCHTEJBHO 'MeDH |g-w]|, TO ecrb Takymo,
aro t+>g (£)f (p(?)) n-mHTerpmpyema (ri1. V, § 5, reopema 1),
to ¢gopmyna (3) 6ypmer BepEa (ri. V, § 6, teopema 1).

4) Ceoticmea cemeiicmea b hp, Coraacao ceoiictBy f), MOKHO
upumeraTs ¢opmyny (3) k f=1, g€&(T); oro [mokasmBaer, 4TO
ceMeicTBO b > Ay CKAJIAPHO V-WHTETPUpYyeMO (OTHOCHTENHHO TOIO-
aormm o (M (T), & (T))), a caemosateabHO, v-COIIACOBAHO (IeMMa 3),

H 970 P = S Ay dv (B).
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Hycre Temepn 'lp-—leOH3BOJII>Ha;I ¢pysrnma w3 & (B); yciosua
cBOMCTBA ) BHIIOJHEHH, ecan f€¢f (B) m g="Pop, u6o QyEKOUA
Y (p (£)) f (p (¢)) w-mETErpEHpyema, mockoabKy [ mpuHamuexut &% (B),
a p p-cobereerEo. Torma 'Yop Ap-wHTErpEpyeMo MANAA IOYTH BCeX
beB n

[remveman={reao | vew d.o;

HO JeBasg 9aCTb II0 ONpPEJleNeHHI0 DPABHA \'f(b)xp(b) dv (b). Tarmm
o6pasoM, MH BHAUM, 9T0 IiIA J06oit QyHKmuu € &% (B) mepa §-v
H Mepa ¢ IUIOTHOCTHIO b > S'l])(p (2)) dAy (t) comapator. Cirejora-

tenpHO (ra. V, § 5, ciejcreue mpeliosKeHHA 4), CYMECTBYeT TaKoe
v-npeHefpeskumMoe MHOMecTBO N’ (V), uro pia awboro b¢ N’ (V)
dyERIEA Yop Ap-mATErpEpyema @ P (b) = S P (p (£)) dhy (£).

IIycrs S — caernoe MHOMecTBO B ¢4 (B), 06iajgaomee croiicTBaMu,
chopmymupopaEEEM B demme 1 (¢ Y =0B), m mycrb N’ — v-mupe-
HeOpe;KIMOe MHOMKECTBO, ABjiAlmeeca O0bequHeHWEM BCEX MHOKECTB
N’ (¢) ($€S). Besnkas ¢pyaruums V>0 us & (B) ectp pasHOMepHLI
Ipefel HEKOTOPO@ mocaejosareasHOCTH (Pn) DIEMEHTOB W3 S, yHOB-
JETBOPAIIMEX YCIOBUIO Vn < Vo, CnemoBarennno, mis b¢ N’ teopema
JleGera morasmBaer, ¢ ONHONM CTOPOHH, 4TO Pop Ap-HHTEIPEPYEMO,
TO €cThb p Ay-COGCTBEHHO, a € Jpyrod cTopoEm, uro ¢ (b) =

= S V¥ (p(t)) dhy (t). NESBIME c10BaME, 0TOGpakeHAAD > g5 1 b > p (Ay)

npocrparctea B B M (B) (rpme mociepnee oTof6pajkeHme OIpe/eIeHO
NOYTH BCIAY) CKAIAPHO IIOYTH BCHOZY PABHLI OTHOCHTENLHO v (¥ TOIO-
aormm o (WM (B), & (B))); orciona sakjao4aeM, 9T0 9TH OToGpajkeHmA
PaBHH 1I0YTH BCIOZY oOTHocuTeabHO v (memma 1 m § 1, n° 1, same-
ganpe 2). Hakomem, ecnm p (Ay) ==&y, TOo MBOsKECTBO B — {b} €p-mpe-
neGpe;xuMoO, ¥, BHAUHT, MHOKeCTBO I — p~1(b) Ap-mpereOperrmMO
(rm. 'V, § 6, caexcteme mpenio;keHHA 2), TO €CThb Ap COCPENOTOYEHA

Ha p~ (b); a ¢ gpyroii cTOpOHH, f] Ay || = Sd}»b_—_ S d(p (M) =|| esf]=1
(rn. V, § 6, Teopema 1).

O} Bararouumenvrie modugurayul cemeiicmea b hy. I/ITaK, MBI
OLPpEeReNuIn v-COTIACOBAHHOE CEMEHCTBO b > Ay Mep > 0 ma 7', ynoB-
JTEeTBOPAWIIEE YCIOBHI0O C) TEOPEMH W TakKoe, 4T0 JJAA IO4TH BeeX
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b € B oroGpasxenme p Ap-COGCTBEHHO, a A, COCPEAOTOYEHO HA
p~Y(b) m mmeer HOpMy 1. OGosrauum depes N’ v-mpeHeGpeKAMOe MHO-
JKECTBO T€X TouWek b € B, B KOTOpPHX He BHOOJHEHO XOTh OJHO H3
IIOCHENHUX TPEeX CBOMCTB; TOrma Ap MOKHO MORWQHIIEPOBATH CJe-
nylomuM ob6pasom. Ecmm b € B —p(T), upuanMaem i, = 0; ecam
b € p(T) N N, upuEEMaeM Ap = &gp), THe &(b) ecThb HTPOM3BOJIS-
Hasl TOIKA U3 p~Y(b). Tak xak B — p(T') v-upeneGpesxumo (ra. V, § 6,
ClelCcTBHe 3 OpegioKeHus 2), T0 A, W3MEHHWTCA Wb B TOIKAX Ope-
HeOpe/KUMOro MHOKECTBA, W, CTAJO OHTBH, CEMEHCTBO b1 Ay GyHer
CHOBA V-COIJaCOBAHHEIM ¥ 00IafalomuM CBOHCTBOM c); KPOMe TOrO,
Temephk OHO ofaamaeT ®W cBoiicTBamm a) m b), 9ro m 3aBepmaeT HOKa-
3aTENHCTBO.

Besaxoe v-cormacoBaBBOe ceMelcTBO b —> ), IOJOKAUTENBHEIX MEP
ga T, obnaparomee cBoiicTBaMu b) W c) m3 TeopeMH 1, HasHBaercs
Oesunmezpuposanuem MeDH WU OTHOCHTEIHHO W-COOCTBEeHHOTO oTOGpa-
JKEHAS p.

2. Icesdoobpasst mep

Onrepenerme 1. Iyemv T u B — a0kaabno komnaxmusie npo-
¢mpancmea, | — noioxcumesdbras mepa wa I u p — p-usmepumoe
omobpaxcenue T e B. Ilosowcumesvnas mepa v Ha B nasvieaemca
nceedoobpazon mepw W npu omobpajicenuls p, ecal oHa Yydoeremeopaem
caedyoweny ycaosuio: 0as mozo wmobw MHoxcecmeo N < B Ovo
AOKAALHO  v-npeHnebpexcumo, Heobrodume uw docmamouno, umobu
muoxcecmeo p~(N) 6ua0 L0KaAbHO P-nperebpercumo.

IIpameps. 1) Ecam p p-coberBerHO m v ="p(u), TO v ecTh
nceBoo6pas MepH u mpu orobpaskeHmu p (ria. V, § 6, caexcreme 2
IpeJIosKeHAss 2),

2) Myers B’ — m10KaabEO KOMIAKTHOE IPOCTPAHCTBO B V' — IOJIO-
RurenbHas mepa ga B’; npumem 3a T mpocrparctBo B X B’, a 3a n—
Mepy v ® v'; ecam p — mpoeknua 7' Ha B, To v ecTh IceBmooGpas
MepH p opu oroGpaskennu p (ra. V, § 8, caencrBue 8 upemiosxenua 5
H CIeJCTBHE HPENJOKeHud 2).

OTmerEM, 4TO €CIH v — ICEBAO0GPa3 Mepsl P HpPH 0TOGpasKeEHWH p,
T6 OHa cocpemoroderHa B p (7).
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Ecam v — 1ucesfgoo0pa3 MePH U IpH OTOOPayKEHAHW p, TO MHOMKe-
CTBOM BCeX HCeR006Pa30oB MepH v IIPH OTOOPAKEHHR P CIYRHAT KIace
BCeX IIOJOMKUTENHbHBIX MEp, O9KBUBAJICHTHLIX v, U BCAKAA HOJOKUTEIb-
Hasdg Mepa, 9KBUBaJIeHTHaA W, UMeeT Te xe ncennooGpaam npun 0T06pa—
sikeEAn p. Hiacc Mephl v HASHIBAETCA ncesdoobpasom KiIacca MEDHL
Ipu orofpareHun p.

Ieepnoxerne 1. Iyems T — sokatbho Komnarmuoe ;zpocmpan-
cmeo, cuemmoe 8 Geckoneunocmu, | — nodoxcumeavnas mepa na T
u p — p-usmepumoe omobpazcenue npocmpancmea I & A0KAALHO
komnaxmmuoe npocmpancmeo B. Tozda cywecmeyem mepa, seasouidncs
nceeloobpasom mepvl | RpU omobpaxceHuu p.

B camom fiente, Ha T cymecTByeT o2panuuenivas Mepa ' , 9KBUBAJICHT-
Hasg p (ra. V, § 6, upegnosenne 11); Torma oro6paskenme p p'-cob-
CTBEHHO.

3. deaunniezpuposanue mepsvt W ONHOCUNLEAYHO
ee ncesdoodpasza

TroreMa 2. ITyemv T w B — A0KaAbHO KoMRAKMHbE NPOCHLDAH-
cmea co cuemmbim Gasucom, | — nosoxcumenvrnas mepa wa I', p —
p-usmepumoe omobpaxcenue T ¢ B u v — ncesdoobpas mepv p npu
omoGpaxcenuu p., Toeda cywecmsyem v-coeaacosannoe cemecmeo b —»
— Ay (b € B) nosomcumenvnuz mep nHa T, obaadaiowee caedyouginu
ceolicmeamu:

a) Ay = 0 dan ecex b € p(T);

b) Ay cocpedomouena na mroscecmee p~ (b) npu ecex b € B; e uacm-
Hocmu, Ay = 0 dasn ecex b ¢ p(T);

¢) p= S Ay dv (B).

Kpome moeo, ecau v’ =r-v—emopoil nceedoo6pas Meps W npu
omobpaxcenut p u b A, ecmb v'-coasacosarinoe cemeiicmeo noao-
acumeavHbir mep ha T, obaadarowee ceolicmeamu b) uw c) ommocu-
meavo v', mo A,=r(b)ry, noumu ecwdy na B (ommnocumeabno v
uau v').

B camom jene, cymecrByer Takas HeOpephHBHASA KOHETHAA YHCJIO-
vasg Qyuxnmsa f ma T, wro f(£) >0 mua scex t€T m d9ro W' =jf-u
orpagmaeno (ra. V, § 5, npemaoskerme 11). Ilyers v" = p (W"), aro0
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ABNAETCA MePoH, SKBUBAJCHTHON v, W HONOKEM v’ = g-v, I'lé g-— KO-
HeYHas JOKAJLHO V-HHTerpupyeMas QyHRI@SA; KpOME TOr0, MOMKHO
npexgmonarats g (b) > 0 paa scex b€ B (ra. V, § 5, mpepnoxernme 10).
Teopema 1 B mpuMeseHEmE K W’ u v’ IOKasHBaeT, 9TO CYMECTBYeET
V’-COrIIacOBAaHHOE CeMeiCcTRO b +=> Ay (b€ B) TakUX HOJTOKHUTENbHEIX
mep Ha T, aro: 1) ||As||=1 maa mcex b€ p (T); 2) Ay cocpegorodgeHa
ma p! (b) mpm moGom b€ B; 3) u’ = 5 A dv” ().

IOas ramjporo OE B ompexelmM MHOMOMHUTENLHYI MeDPy A, Ha T
dopmynoit Ay = % (g (b) Ay). flcHO, 49TO cemeiicTBO b > A, 0Ona-

JlaeT YKa3aHHEMH Beime cpoiictBamm a) m b). G gpyroi cropomw,
masa kakgoit ¢ymxmmm k€ eF () dysruma h/f npmEagaexur oF (1),
W, 3HAYHT,

(reaue= [ rormar o= o e [aormae.

Ho rax xax ¢ymxmusa b s S (R (8)/f (t))dAy (t) v"-mHTETrpEpyeMa,
To ¢ysrnma b > g (b) S (h (t)/f (2)) drg (t) ~v-mBETErpmpyema

(rx. V, § 5, Teopema 1). Ilo ompepenenmio MepH A, 9Ta PyHKOHA
ecTs b > S h(t) dho (t), oTxyRa S b (t) d (6) = S dv (b) S h () dhs (1)
(ram sxe), 9eM u [OKABaHO, UTO W= S Ay dv ().

UYToGE [OKA3aTh BTOPYI0 9YACTh TEOpEeMBI, B3aMETHM, UTO MOKHO
upennonarars 7 (b) >0 gag Beex bEB (ra. V, § o, mpennoxenne 10);
oonoEmEM Ay = f-((r (b)/g (b)) Ap); Kak W Bbime, JOKA3HIBAETCSA, 9TO JLIA
noboi pyaxmmu k€ % (t) coorHOmEHHE

froawon= oo [ryame |

BJI€YeT

froyme=[a o[ eormao.

IToaromy Teopema 1 B HpuMeHeHHW K p” ¥ v’ OOKAa3HBAaeT, 4TO MJA
oodTa Beex b€ B BHIOONHAETCS PABEHCTBO Ay = Ay, OTKyHa Ap =
= r(b)hs-
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Onrenexeans 2. ycmvy T uw B — noavckue aA0KAAbHO KoMRAKM~
nbie npocmparcmea. Ecau 3adaww nosoxcumenvnas mepa u Ha T,
p-usmepumoe omobpaxcenue p npocmpancmea I ¢ B u nceedoobpas v
MepH P npU omobpajcenuu p, Mo 6CAKOE V-COAACOBAHHOE CEMEliCMEo
br> kp (b € B) nosoxscumesrvnox mep na I, obaadaiowee ceoticmsamis
b) u ¢) us meopemvt 2, nasvisaemces desunmezpuposariem MEPH L OMHO-
CUMEbHO V.

Korpa p p-co6erBenno u v = p(l), To IOHATHE Je3WHTEI PAPOBARMAA
OTHOCHTENBHO p COBIAfaeT ¢ IOHATHEM Je3WHTeIPHPOBAHUS OTHOCH
TelsHO v. B yCIOBHAX Teopemsl 2, NBA NeSWHTEIDHPOBAHHEA MEPH W
OTHOCHTEJIBHO OJHOFO W TOT'O JKe ee ICceBH006pasa v pPaBHBI IIOYTH BCIO-
Xy OTHOCHTEIBHO V.

Bameganmme. Teopema 1 § 3 rmaa V mokassiBaer (¢ yderoM
Toro, 4ro 7 w B wuMelor cderHB 0asmc), 10 AuA MI0GOH p-WHTErpPH-
pyemoii ¢pyuxmmm f,. ompeneneHHoi Ha I W mpmHEMAOmed sHadeHUA

B R mam B Gamaxoeom mpocrpascTee F, MmOKecTBO Tex bE B, mna
HOTOpHX f He A,-mHTErpHpyeMa, v-npeHeGpexuMo, QYHKIEA

b r— S f(t)dhy (), ompepemeHHAsA HOYTH BCIOAY, V-MHTEIpUpyeMa X
fromeo={ao [romo.

ABajorwaHH pe3yabTaT I CKAIAPHO W-WHTErpEpYeMEX (yHK-
HEA ToAYydYmM, OIPAMEeHHB Ipejiokesme 3 § 1,

4., Hamepumvie omHoOUeHUA IKEUBAACHIMHOCNU

OrHomenne »KBUBANEHTHOCTH R B TOHOJOrMIeCKOM HPOCTPAHETBE

X =HasboBaeTcsa omdeiumblm, ecadm oTHeamMo (GaKTOPIPOCTPAHCTBO
X/R.

Hapommmm (O6m. Tom., ra. I, 2-e m3m., § 9, Teopema 2), 4ro ecam

R — omrpumoe OTHOImEHHE YKBHBAaJEHTHOCTH, TO 95TO PaBHOCHJIBHO
YTBepKAEHUI0, 9TO ero rpaguk B X X X 3aMrayT.

HOycts p — orobpaskenme npocrpaHcTBa X B OTHEIHMOE TOIOJIOFH-
9eCKoe mpocTpancTBo B m R — OTHODIeHWEe DKBUBANEHTHOCTH D(I) =
= p(y) B X; ecim K — TaKoe xomnaxmHoe MEOKECTBO B X, 4TO Cyre-
HEe p Ha K Henpeptiéno, TO OTHONEHHe Ry, MHEAYOADPOBAHHOE OTHOIIE-
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smeM R Ba K, otmenmmo, ubo ¢axropupocrpascteo K/Ry romeo-
MopdrO upocrpaderBy p(K), koropoe komunarTEO (O0m. Tom., ra. I,
2-e m3p., § 10, cxepcrBme 1 mpemnosmenus 8). Ecam T — mokaanHO
KOMIIAKTHOE OPOCTPAHCTBO, | — HOJOKHTENIbHAA Mepa ma I u p
u-msMepmMoOe oTofpaskeHme mpocTpaHcTBa I B OTHKEIHMMOE TOLOJIOTH-
9eCKOe OPOCTPAHCTBO B, TO MH BHIEM, YTO MHOYKECTBO T€X KOMIIAKT-
HHX mopaMHO;KectB K ws T, qiA KorophHx orHOmieHWe Ry ormemmmo,
p-mrorHo (ra. V, § 1, n° 2). Takum o6pasoM, MB OPUXOZEM K Cle-
AYIOIMEMYy OMpeeIeHuIO:

Oneeneaermr 3. Hyemv T — aokaavio komnarmHoe RPOCMpPAH-
cméo u p — noaoscumenvias mepa va I'. Omnowenue sxsugasenmuocmu
R 6 T nasvieaemcs \-usmepumbim, ecall MHONCECTIE0 MEL KOMNAKMHBL
nodunoxncecme K us T, 0as womopvix Ry omdeaumo, p-naomro.

Ecxm R ormenuMo, TO OHO p-H3MepEMO, u60 KaHOHHmYeckoe orofpa-
JKeHHe (¢ IpPOCTPaHCTBA I HA OTHENHMOE TOIOJOrMYeCKOe IPOCTPAHCTBO
T/R HempepsiBEO, & R SKBMBAJEHTHO OTHOMEHHIO ¢ (z) = ¢ (y). Towmo
TaK jKe, ec/ia R TaKOBO, YTO HACHIEHVE N0 R BCAKOTO KOMIAKTHOIO MOf-
MHOKeCTBa m3 7' 3aMKHYTO (¥, B YaCTHOCTH, ecld R — samrHymoe OTHO-
ImeHne SKBABAJEHTHOCTH), TO R P-H3MEPHMO, TaK KaK JJs Jio60ro KoM-
HaKTHOTO MHOkecTBa K 13 T orHOmeHme R 3aMKHYTO, a 3HAUMT, OTACNH-
Mo (O6m. rtom., ra. I, 2-e m3g., § 10, mpemnomenne 8).

OrMeTmM, 9TO ecan R p-msMepmmo, TO R maMepuMO TaKKe OTHOCH-
TeIbHO BCAKOH Mepsl ¢ Gasmcom p Ha T.

Meepnoxerue 2. Ilyemv T — 40KaAbHO KOMRAKMHKOE NPOCMPAH-
cmee, cuemHoe 6 Geckoneuhocmi, U U — noaoxcumenvros mepa Ha T.

1) Jas aw6ozo p-usmepumozo ommuouienus awsusasenmmuocmu R
na T cywecmeyom A0KaAbHO KOMRAKMHOe npocmpancmeo B u makoe
w-usmepumoe omobpayxcenue p npocmpancmeéa T 6 B, umo R sxsusa-
senwmuo omuowenuno p(x) = p(y).

2) Ecau k momy xce T umeem cuemnolli 6asuc, mo moxcho npedno-
Aazams, ymo u B umeem cuemmwiii 6asuc.

Ilockoasky T c4eTHO B GeCKOHEYHOCTH, CYLUIECTBYET BO3PACTAIOMAA
nocyenoBaTeabEOCTh (K, ),>1 TAKAX KOMIIAKTHHX IOAMHOKecTB u3 7,
aro T ecTn oGbemHeEHE MHEOKECTB K, W pP-IPEeHEOPEKEMOro MHOKE-
crBa N m kasxmoe orsomenue Ry, ormeammo. Ilycrs B, — KomOaxr-
Hoe ¢arropupocTparctBo K,/Rg, n B; — KoMIaKTHas TOHOJOrudYe-
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cKag cyMMa IpocTpaHcTea B, m Hekoropoll Touku a,. llycrs, maxee,
g, — KaHoHmMYecKkoe orobpaskenme K, Ha B,; upomoREM ero Mo
orobpaxkenus p, upocrpancrsa I B B, cilefylommuM o6paszoM: ecian
z € T xoHrpysHTHO mod R HekoTOpOMY 3leMeHTy Y € K,, TO IOJO-
UM po(2) = ¢,(y); B npOTMBHOM jKe ciaydae UOJMKUM P,(Z) = a,.
.
Ilycrs B’ — KOMUAKTHOE HpOCTPAHCTBO-IIPOUSBeeHIEe [L B, up —
n—
orobpasenne > (p,(z)) upocrpamcrea T B B'. Ilokamem, gro p’
p-usmepumo: mocrarouno (ra. IV, § 5, reopema 1) goxasars, 4To Kas-
moe m3 OoTOGpAKEHMA p, M3MEPMMO, & IS 9TOr0 HOCTATOYHO, 9r06HI
cy;eHme p, Ha Kampoe K, 6wuno msmepmmo. Ho pmua m < n aro
OYEeBUAHO; €CJIM e m > n, 70 0603Ha4NM uepes K, HacwmmeHme K,
1m0 Ry, , KOTOPOE ABIAETCA KOMOAKTHBIM MHOMECTBOM B Kn (O6mr.

ron., T, I, 2-e mag., § 10, reopema 2); moCKONBKY p, HOCTOAHHO HA
K., — Kpm, OOCTATOYHO [OKasarTh, 4T0 CymeHme p, Ha K., Hempe-
PHBHO, 9TO OYeBMAHO B CHIYy CymecTBOBAaHHS MexAy Knm/Rx,,

n K./Rg xaHoHmIeckoro msomopgmsma (O6m. rom., ru. I, § 10,
cleicTBHe 2 TpemiioKeHus 8).
Ilycrs A — Hacumenne MEOMecTBa | | K, 110 oTHOWeHNI0 R n N' =

=T —A < N. Mu noxaeM, 910 oTHOmemIe p'(z) = p'(y) sxBm-
BaJeHTHO oOTHOIeHmI0 «R{x, yiymm (z, y) € N X N'». Jeiicrau-
TenpHO, eciam mMeer Mecro Riz, y3i, to p,(r) = p,(y) upm Beex n,
u, sHaunt, p'(z) = p’(y); a ecam z € N', y € N, 10 po(2) = puly) =
= a, Ipu Beex n, ¥, 3Ha4nT, p'(z) = p’'(y). C apyroit eropoH:, ecim
r u y OpuHapdexaT 4 uw He KOHrpysHTHH mod R, TO CYmMECTBYIOT
TaKoe IeJoe n U TaKo# suementT &' € K, (coors. y' € K,), KOATpYaHT-
HHiT mod R asuemerTry <« (cooTB. y), 9r0 &’ He KOHTPYIHTEH
y" mod Rg,; moaroMy p,(x) s~ p,(y), m, cuaemoBarensHo, p’(z) =%
= p’(y). Haxonmen, ecim z € N', a y € 4, 10 p,(y) € B, gas gocra-
TOYHO GONBIINX 1 M Po(r) = a, HiIA Beex n, a crano Owrb, p'(r)
= p'(y), m Halle yTBEep:KOEHHE MOKA3ABO.

PaccmorpuM Temeps daxropMuokectso By = N'/Ry; nycrs qy —
KaHOHMIeCKoe oToOpaxxenme N' Ha By, m s, — cedenme, acCOMAMPO-
BaHHOE ¢ ¢y. IloxommmM py(z) = sy(ge(z)) mua Beex z € N' m mpomou-
UM pg Ha T, IpWHAB py Ha A HOCTOSHHLIM M PAaBHLIM HEKOTOPOMY
anementy us I'. Torma p = (p’, p,) ects p-mamepmmoe orobpaskenme
upocrpancrsa I' B HoKapHO KOMIOAKTHOe mpocrpanetso B = B’ x T
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oueBupHO, ecam T € N', y € N', 1o ormoinerme po(z) = p(y) Bueuer
Rfz, yl; clefoBarelbHo, p OTBEYAET TOCTABIEHHHM TPeGOBAHMAM.
Kpome toro, ecim I' uMeer cuerHB Gasmc, TO TeM 3Ke CBOHCTBOM
‘obuagaer m Kaxmoe m3 Parropupocrpamets B, (O6m. Tom., ra. IX,
2-e mam., § 2, upegiuoxenne 17), m Torma B’, a crano 6wmTH, W B
HMeeT CYeTHBII Gasmc.

IIegpnomennr 3. Ilycmv T — noasckoe A0KAABHO KOMNAKMHOE
npocmpancmeo, | — noaoxcumeivras mepa Ha I' u R — omnowenue
oreueasenmuocmu ¢ T. Caedylowue céoiicmea pasrocusbHbL:

a) R p-usmepunmo.

b) Cywecmeyem maras nocaedosamesbhocms omobPANCEHUL Dy
T-—>F, ¢ omderumvie monosoeuneckie npocmpancmea, umo kaxcdoe
DPn W-usmepumo u omuowenue Rtz, y}oreusasenmno omuoweruw
«karoeo 6b HU 6bli0 n, pa{z) = pa(y)».

¢) Cywecmeyem nocaedosameavrocms (A,) p-USMEPUMBT MHO-
scecme, Hacvuyernnur no R w marux, umo waacc awboeo z € T no R
ecmb nepeceuenue mexr A,, Komopule cofeprcam .

B o6osmauernax ms b), monoxmm p(r) = (p,(x)); cBoicTBO b) 08HA-

gaer, uro oroGpaskemme p mpocrpamcrsa I B mpomsBenenme || F,
n

mamepumo (ra. IV, § 5, reopema 1), a ormomenme Rz, y)akBusa-
JeHTHO oTHOIIeHmIo p(z) = p(y); clegoBaTensHO, b) Bieger a).

Ilorasem, manee, uro ¢) Biaeger b). IIpeanonoxumM c) BHIIOJHEH-
HHM; TOTZa XapaKTepucTHdecKne QYHKINA (4, L-N3MEPHMH 1 C) 03HA-
gaer, 4r0 OrHolleHme R {z, y}9KBEBaJEHTHO OTHOIIEHMIO (KAKOBO
OBl HU GBUIO 1, Qa,(Z) = Qa,(y)».

Haxomer, noxameMm, aro a) Biaedet ¢). Cormacuo HPeIoKennio- 2,
CYDIECTBYIOT JIOKAIbHO KOMIAKTHOE NPOCTPAHCTBO B €0 CYETHHM
fasmcoM W TaKoe N-maMepmMoe orobpaxkeHme p npocrpamcrsa I' B B,
gro orHOmmeHme Rz, y}skBmBaieHTHO oOTHOIIEHWMIO p(z) = p(Yy).
Ilyers (U,) — cuermnit Gasme Tomodormm mpocrpametsa B. Muosxe-
crBa A, = p™U,) p-msmepmmer (ta. IV, § 5, upenmuosxenme 8)
¥ HachmeHs 1o R; a ecam x, y — taxue roukm ms I, aro p(x) == p(y),
“TO CymecTBYeT Tako#l MHHEKe n, aro p(x) € U, a p(y) ¢ U,, 910 03Ha-
gaeT, 970 £ € 4,, a y§ A,.

BaMmevanue. Ecm R — p-u3MepuMOe OTHOMEHHe SKBHBAJEHT-

voctd B T, To HacHIMeH¥We II0 R KOMIAKTHOTO MHOKecTBa M3 T He 06s3a-
TeJILHO N-M3MepHMO (yIpasKHeHHe 5).
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TrorEMa 3. Hycmov T — A0KAAbHO KOMRAKMHOE NPOCTRPAHCIE0 CO
cuemubim 6asucom, p — noaoxcumesvnas mepa na T u R — p-uamepu-
moe omuowenue osxsusasenmuocmu ¢ 1. Tozda ¢ T cywecmeyem
p-usmepumoe nodmuoxcecmeo S, nepeceralowee 6caxul kaace no R
8 00Hol U moabko 0dnoli moure («usmepumoe ceuenuey das R).

OueBmpgHO, MOKHO NpeAmOJATaTs, 9ro Mepa [ OrpAHMYEHA
a1 w(T) <1 (rn. V, § 5, upegnoxenne 11). Mu onpefemum mocaemo-
BareapHOCTh (S,) TAKHX Gopeteeckuxr nogMHOKecTB (O6m. 7om.,
ra. IX, 2-e msu., § 6, n°3), 9T0 BCAKMA KiacC HKBHBAIEHTHOCTH
10 R nepeceraer ofnenunenne S° MHOxceCTB S, He Goiee ueM B OqHOH
TOYKE, uTO HiA n060T0 n HACHmeHme [, o0begmHEHHMS MHOMKECTB

Sp ¢ magekcamu p < n p-usmepmmo u 9ro W — T) -21—" . Torma

Hachimennme I’ muoxecrsa S’ Gymer p-msMepmMEME N = T — T’ —
uMers Mepy Hyab. Muomecrso S = S’ (J S”, rme S” — mpousBoab-
HOe CedyeHHMe MHO)KecTBAa N mo oTHomeHW0O Ry, mw Oyder HMCKOMEIM,
n6o S', Gyayum GopemeBCKmM MHOM{ecTBOM, p-msMepmMo (O6m. Tom.,
ra. IX, 2-e msn., § 6, Teopema 5 m upepmoskenme 11), a S” mmeer
MEepy HYyllb.

Coraaceo upemnosenmio 2, Rfz, yloKkBuBalenTHO OTHOIIEHUI
p(x) = ply), tme p — p-maMepmMoe orobpaskeHme IpocrpaHcTBA I
B HEKOTOpOE JIOKAanbHO KoMIaKTHOe IpocrpaHcTBo F. Ipemmoinoum,
aro S, oupemexens nuA k < n. Tak xag ' — T, p-msmepuMo m ero

1
Mepa He TPEBOCXONHAT -, TO B I' — T, cymecTByeT Takoe KOMOAKT-

Hoe nopMHOKecTBO K, 9t0 p (T — (T, U K))<711¢1— H CYXeHHme p Ha

K mempepmBHO. Tak Kak MHAYOIUPOBAHHOE OTHOMEAMe Ry 3aMKHYTO
1 K Merpmsyemo, To, KaK MEl 3HaeM, CYIECTByeT Takoe GopelieBeKoe
MHOKeCTBO Sp+1 C K, 970 BesAikag toura B K Komrpysarsa (mod R)
ORHO® M TONBKO OFHOH TouKe 3 S, 44 (O6m. rom., ra. IX, 2-e uax.,
§ 6, Teopema 4). CnegmoBarensrO, p(Sy+1) = p(K), m 5T0 MHOMKECTBO
KOMOAKTHO B /7; HacHINeHMe MHOMeCTBA S,.+1 U0 R ecrs mpoobpas
pY(p(K)) m, cramo Gmire, p-msmepmmo (ra. IV, § 5, mpemumore-
Hue 8); ACHO, 4TO 3TO MHOMECTBO Cojep:smtT K, 8 3sHaumT, o0Beam-
Beame T,44 MHowecrBa I, m p~l(p(K)) p-msMepmmo, HaCHmEHO

1
oo R m rakoBo, uro W(7' — T, 4+1) < 5+ » 970 ¥ 3aBepINAET [0Ka-

3aTeILCTBO.
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5. J[eaunmespupoeanue Mepsvt no USMEPUMOMY
OMMHOUENUIO IKBUBAACHINHOCIU

Ilyers T — monbckoe JIOKAaNbHO KOMOAKTHO® MPOCTPAHCTBO, [ —
oosioikmrensHas Mepa Ha I m R — p-usMepmMoe OTHOIIEHWE IKBH-
BanentHoctn B 7. Torma cymecrByoT (mpenioenne 2) Taxoe MOJMb-
CKOE JIOKANBHO KOMIAKTHOE LPOCTPAHCTBO B M TAKOE N-m3MepmMoe
oroGpaskerme p upocrpaEctsa I’ B B, uro ormomeBme p(r) = p(y)
akBuBaneHTHO Rz, y}. Bearmit nceBgoo6pas v MepH p mpu oToGpa-
sreanm p (n° 2) Gymer HaSHBATHCS BHAKMO PMEPOLL MEPHL [ RO OmHOULEHUIO
R; ecam br> Ay, ecrb [eswHTErpHpOBAHHE MePH | OTHOCHTEIHHO
MepH v, To OymeM ToBOpHTH, U9TO0 b+ Ay ecTh desunmezpuposanue
mepul u no omuoweruio R. CoriacHo cBoiicrBaM oroGpaskeHust p U Mep
Ap, Kaskag M3 Mep A, cocpeforodeHa HA HEKOTODOM KJacce 9KBUBA-
JenTHocTH 10 R, m ecam b 5= ¢, To MepH A, M A, COCPEJIOTOYEHH Ha
PAasAMYHBIX Kiaccax.

IIpocrparcrso B, oro6paskenme p m ucesgoobpas v HA B MepH N
MOryT OBITH, BOOOImE I'0BOpA, BEIOPaHH GeCKOHETHHIM MHO3KECTBOM CHO-
c060B. OpHako Bce pas3iudHLe Je3WHTEIPIPOBAHN Mephl L T0 R MOTYT
OHTH IOJYIeHH W3 OJHOTO, KAK NOKA3HBAET CIeNyIOmas TeopeMa.

TroreMa 4. ITycmv T — noavcroe A0KAALHO KOMNAKMHOE NpO-
cmpancmeo, P — noaoxcumesvrnas mepa wa T u R — p-usmepumoe
omuouenue sxsusatenmuocmu 6 1. Ilycmyv, dasee, B u B — noasckue
A0KAAbHO KOMNAKMHElE NDOCMPAHCME, & p U p' — maxue W-usmepu-
Mvle omo6paxcerus npocmparcmea T coomeemcemeenno 6 B u B', umo
Rz, yloweusanenmuno xax p(z) = p(y), maex u p'(z) = p'(y).
ITycmo, nakoney, v u v — nceédoo6passl mepsl (L RPU 0MOGPANCEHUAT
coomeemcmeenro p u p’, @ br>sAy u b’ f—»?»{,——aesunmeapupoeanuﬂ
MePHL L COOMBEMCMEEHHO OMHOCUMEAbHO Vv U V.

IIpu smux ycaocsusaz cyuwecmeyiom maroe muoxcecmeo N (coors, N’ )
é B (coots. B ), npenebpexcumoe omrocumeavro v (COOTB. V'), U maras
6ueryus f mnoxcecmea B— N na B' — N', umo svinoansiomes cae-
Oyrowue ceoficmea:

a) Omo6pascenue f (onpederenroe noumu ecody wa B) v-usmepumo
u o6pammoe k Hemy omobpascenue [ v -usmepuno; écaruii neesdoobpas
mepst v (cooTB. v') npu omobpaxcenuw f (cooTB. f') sreueasenmen v
(coorB. V).



96 BERTOPHOE NHTETPHPOBAHUE TJI. VI, § 3

b) Jas awboeo b € B— N mepa hipy, na T umeem eud r(b)hy,
2de r(b) = 0 u r AokarbHO V-UHMEPUpPYEMO.

g ycraHOBIIeHHSA CBOMCTBA a) AOCTATOYHO OTPAHMYHTHCA CIyda-
eM, Korga v m v’ — oepanuuernsle mepst (ra. V, § 5, npegaomenwme 11).
IIyere No = B — p(T), N, = B' — p'(T); Mm 3maem, uto No
(coors. N,) mpeHe6pexmMo orHOCHTensHO v (coorB. v') (n° 2). Cyme-
crByer Ouexmms f mHOKecTBa B — No ma B’ — N, oupepenseMas
pasenctBoM f(p(t)) = p’'(¢) mas Beex ¢t € T; myers f' — orobpakenue,
o6parmoe X f, Tak uro f'(p'(#)) = p(¢). Jlam Kaskmoro MHOmeCTBA
M — B ormomenne «M v-m3MepHMO» DKBHUBAIEHTHO OTHOIIEHWIO
«p~Y (M) p-msmepuMo», To ects orHomenuw «p’ “1(f(M)) p-msmepumon,
a BHAYAT, B mTIOTE, OTHOWeHwwo «f(M) v'-mamepmmo» (ra. V, § 6,
caencreme npenno:kenna 3). Taxum o6pasom Bugum, uro f (coors. f)
npeoGpasyer BCAKOe v-wsMepuMoe (COOTB. v -H3MepmMoe) MHOKECTBO
B v'-m3MepuMoe (COOTB. v-m3MepuMoe); a Tak Kak B u B’ MerpusyeMs
H WMEIT CYeTHHIX 6aszuc, TO OTCIOfA BhITeKaer, 9T0 f u f U3MEPHMEL
(ra. IV, § 5, Teopema 4). Kpome toro, ecum MuoxecrBo M — B
v-mpere6peskmMo, T0 p HM) = p Hf(M)) p-upeme6peskmMo, u, Cie-
moparensHo, f(M) v'-npenebpeskmmo (ra. V, § 6, cnegersume 2 mpepro-
sKeHms 2); TOYHO TaK ke f Ipeobpasyer BcAKoe v -upeHeOpesxmMoe
MHOKecTBO B v-npesebpe:xkmMoe. Crano 6mrrs, 06pas Mepsl v Opm
orobpaskeHNN f (KOTOPHE oIpedeseH, HOCKOAbBKY v OTDAHMYEHA, U3
"ero ciefpyer, 9T0 f v-CoGCTBEHHO) SKBHBAJIGHTEH v', a 06pas Mepw
v mpu orobpaskenun f sxBuBaieHren v (ra. V, § 5, npepuoskenne 10).
Ocraerca moxasarb b). CoriacHo Teopeme 2, MOMKHO OTPAHMYHTHCA

cayaaeM, Korga v\ = f(v). Tar xag p = 5 Ay dv'(b"), 1o mas moGoi
dyarumm b € $(7T)

5 h () dp (£) = S dv' (') 5 h(t) dhys (£) = S dv (b) S h () ) g (£)

(ra. V, § 3, meopema 1 m § 6, reopema 1); mMEME caoBamu,
= S M @) dv (D). Ho mockoapry tamske p= S Ay dv (b) m mus moGoro

be B— N, meps A, m Ajp) cocpemorouerst B p~l(b), To Teopema 2
BIeder, 4To Ay =Ajp) jnA mour: Bcex b¢ B— Ny, a smaumr, u s
noutn Bcex b€ B. Urar, ycunosma teopemnl 4 GYyAyT YHAOBIETBOPEHEL,
ecay B3ATh B KauecTBe N o0beguHeHne MEHOKECTBA [V) B MHOMKECTBA TeX
b€ B, pua KOTOPHIX Ap == Af(p).
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Yopaxeenusa

1) HOpepmosnosxaM, dYTO BHIOJNHEHH YcuaoBua Teopemer 1. ITycrs
h — TaKag IOKAJIBHO -mETErpmpyeMadg (QyHKnmsa, 910 oToOparKemwme p

(h-p)-cobererno, Ilorasare, wro GyEKOEA b > g(b) = S k(1) dAy (1),

OIpefeleHAas JOKAJbHO HOYTH BCIOXY HAa B  (OTHOCHTENIBHO MepH
v = p(n)), Taxosa, 4ro p (h-p) = g-v.

2) Ilycrs B — NIOKAJAbHO KOMIAKTHOE MHPOCTPAHCTBO M (\,L)LEI —
CEMEHCTBO ecex INOJNOKHTEILHERX Mep Ha B. Ilycrs, manee, T ecth Ipo-
cTpaHCTBO-Ipom3sefenne [ X B, rie I HameneHo [HECKPETHOH TOIOJOIHE,
u myerh v — Mepa Ha T, cysxemme Koropod Ha {1} X B ecth KamoHHYIe-

ckmii o6pas Mepn v, Ha B puag wraskporo u € [. Ilycre, HakoHem, p —

npoexrnus T mHa B. Ilokasats, wro ecim B B CymecIByeT HecuaerHOe

KOMIAKTHOe MOAMHO}KECTBO, TO V He HMeer IceBfoobpasa mpu orofpa-
smerur p. [IlorasaTh, 9TO I TAKOH MEPH KAKIAA TOUYKA H3 B mMena Gl
Mepy >0.]

3) HocrporTh HpEMeD IOJOKETEILHOH MEPH [ HA IONLCKOM JIOKAJb-
HO KOMIIAKTHOM HpocTpadcTBe I ¥ HeEIpPepHBEOro orobpaskeHMs p Ipo-
crpagcrBa 7 B IOJbLCKOE JOKAJBHO KOMIAKTHOE IPOCTPAHCTBO B Tak,
gro6H p He OHIO U-COBCTBEHHEIM.

4) Ilyerp 7 — marepBax [0, 1] w3 R B p — mepa Jlebera ma T.
Ilycrs, manee, R§ z, y } — OTHOIIEHNe SKBUBAaJeHTHOCTH £ — ¥ € Q B T.
Iokasars, uro R He p-uaMepuMmo [npmmenuts teopeMy 3], HO ero rpadmk
B T X T mpene6pe;RMM OTHOCHTeIbHO MEpPH-IPOH3BeleHHA U & .

5) Myers T — obhefluHCHEE TPHANMIECKOI0 KAHTOPOBA MHOMKECTBA
K < |0, 1] u narepBama I = |1, 2] w3 R, a p — Mepa, MEYNUpOBARAAA
Ha KOMOaKTHOM mpocrpaHncrBe I Mmepoit Jlebera. Ilycrs, ganee, P — Heus-
MepHMOe HOAMHOKeCTBO M3 I, MMelomee MOmHEOCTh KOHTHHEyyMa (ri. IV,
§ 4, yopasxgenze 8), u Y — Ouexknua K ma P. PaccmorpuM B T oTHoIIe-
HUe SKBHBAJIEHTHOCTH R, IIPE KOTOpOM ECAKasA TOYKA ¥, He IPHHAMJIEIKA-
masg K |J P, cay;KET CBOMM KJIACCOM SKBHBAJEHTHOCTH, a KJAcC TOYKH
y € K cocrour u3 y u 1 (y). [loxkazars, 9T0 R p-m3MepuMo, HO HACHIeHHE
K mo R He p-H3MepHMO.

6) Hycrp T — NOJBLCKOE JOKAJILHO KOMIIAKTHOE IPOCTPAHCTBO, L —
monokuTeIbHAS Mepa Ha T, R — u-H3MepHMOe OTHOIIEHM® 3KBHBAJIEHT-
goctd B T, p — Takoe p-m3MepuMoe oTobparkenue 7 B HOJBLCKOE JOKAIbLHO
KOMIIAKTHOEe IPOCTPAHCTBO B, uto p (%) = p(y) sxBUBaJenTHO Rfx, ¥},
v — IceBrooGpas MepH | IpH OTOOpa)KeHHH p M b > A, — Je3UHTerDH-
poBanme MepH W IIo oTHOmerNO R. Ilycre C(b) naa Besaroro b € B, Taxoro,
qro A, == 0, osmagaer Kiacc mod R, B KOTOPOM COCPEHOTOYEHO Ap; HOKA-
3aTh, 9TO Mepa Qb)) IpolOpIHEORaNbHA A,. IIpuBecTH mpumep, Koraa
Qo) U = 0 g d:s awboro b € B.

7) Oycrs T — HoJabCKOe IOKalbHO KOMIAKTHOE IPOCTPAHCTBO,
JL — OTpaHM4YeHHas IOJOKMTelbHas Mepa Ha T ® R p-H3MepHMoO®

H. Byp6aru
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oTHOmIeHWe »SKBmBalenTHOcTH Ha I. IlycTh, mamee, Q—IOAIIPOCTPAHCTBO
npocrparctsaIN (7) Mep Ha T, 06pasoBaEHOe BCeMH HEHYJIEBHIMH MepaMu
A > 0 ¢ obmeit Maccoit <{1; mpH HameleH#n IMUPOKOH TomoyoTHedH, 2
JokanbEo kKoMmakTeO (ra, III, § 2, cinepcrBue 2 mpemioskenus 9). IToka-
3aTh, 9T0 HA Q CymecTByer, W IIPHTOM E[UACTBEHHAd, IOJOKMTENbHAS

Mepa 0, Takas, 9ro: 1° | = S Adp(A); 2° P cocpemoTOdeHA Ha MHOKECTB
Q

By, = Q, aneMeHTaMH KOTOPOTIO CIY:;KaT MepHl ¢ obmeil Maccoi 1, cocpemo-
TOYeHHHe B Kiaccax mod R, IpHieM ABa pa3iWIHHX dlIeMeHTa u3 B
COCPENOTOYeHE B PAasidyYHHX Kiaccax. [PaceMorperb fesuHTerpupoBanme
b=>), MEpH | II0 OTHOINEeHHMIO R, Takoe, YT0GH BCe A, HMea:m obmywo
maccey 1, ¥ 06pa3 MEOKecTBa B mpu ero orobpaskeHns b4y B Q; BOCIOIL-
soBaTbea TeopeMont 4.]

8) Ilycrs T — maTrepBax [0, 2} w3 R u p — mepa Jlebera ma 7.
Tycts, fanee, A — HebGOpeIeBCKOe MHOKECTBO, COflep;Kameecs B KaHTOPO-
pom MHOKecrBe K < [0, 1] (cM. O6m. Tom., ra. IV, § 8, yupasknenune 16
u rin. IX, 2-e m3x., § 6, ynpaskaenume 6). Ilycrs, HakoHer, S — oTHOUIeHHe
skBHBAJIeHTHOCTE B I, KiaccaMn SKBHBAIEHTHOCTE KOTOPOTO ABJIAITCS
mHOoRecrBa {z} ana z ¢ 4 |J (4 4 1) m muomectBa {z, z + 1} pia
z € A. Ilorasatrs, 9ro S p-m3MepHMO, HO He oblajaer HUKAaKEM Gopeixes
CKUM CeIeHHeM.

9) Ilyerp K — MmerpusyeMoe KOMIAKTHOe IDOCTPAHCTBO, [ -— ero
uenpepsiBHOe 0ToGpaykeHHe B OTHENHMOE TOMOJOTHYECKoe HpOCTPAHCTBO
E 8 k — npousBoiibHOe mexoe > 1. ObosmaumM gwepes By IOEMHOKeCTBO

-1
us E, cocrosAmee U3 TeX ¥, JUIA KOTOPHX f (y) comepsxuT o KpaiiHe#t Mepe

-1
k pasiMYAHX TOUEK; IOKa3arh, 9T0 A = f (Bp) ecTh GopeneBckoe MHOMe-
ctBo B K. [[Iycrh By, [Jig Kamgoro nexoro n > 0 03Ha9aeT MORMHOKECTBO

-1
us E, cocTosmee W3 TeX Y, AJA KOTOPHX f (y) COfep:xmT IO Kpaiimell Mepe

1
k TO4eR C MOIApHHEIMH PACCTOSHHAMH }; ; TOKasaTh, 4T0 Bp, 3aMK-

HyTO.]
*10) Uyere K — Merpu3yeMoe KOMIAKTHOe IpPOCTPAHCTBO, | —

HoJO}KATenbHas: Mepa Ha K ¥ f — p-m3MepHMoe oTobpakeHme K B OT/ie-
auMoe Tomojormieckoe mpocrpamcTBo E. OboazmauuMm wepes I (coors. U)

-1
HnoAMHOXKecTBO W3 E, coCToAmee M3 TeX y, AJA KOTOPHX f (y) Geckomeuno

(cooTB. HECYETHO). :
a) Iloxasarts, 9T0 B K CymecTByeT TaKkOe p-M3MepUMoe MHOkeCTBO H,

aro f(H) =In fl(y) (1 CH pna xamporo y ¢ E Romeuro, [Ilyers (K,) —
TaKag BO3PACTAIAA IIOCIENOBATOIBHOCTh KOMIAKTHHIX IIOMHO}KECTB
w3 K, uro cyxemme f Ha Ramgoe K, HeIpepHBHO H [JomojHenywe N
k 06pemuaenuio F Bcex MHOKkecTB K, P-IpeHebpe:ruMo; [ KaxKmoro k > 1
o0o3HagmM gepes By MOAMEOKECTBO U3 K, cocToamee U3 Te€X ¥, MIA KOTO-
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-1
pEIxX F () f(y) CONEPKHT 10 Kpaliieli Mepe k pasjm49mbIX TO4YeK, H IIYCTh

Ap = F ﬂ f(Bk) B3ATbL B Kadectse H oGpefmHeHNE MHOKECTB A= ﬂ Ap

g N[ f(I) 7 [OpEMEHHTh ympakHerme 9.]
b) Iyerb § — MHOKeCTBO TAKHX [-H3MEPEMHX HOAMHOMKECTB

-1
M < H, aro M () f(y) aua xaxporo y € E KoHe4yHO, H IYCTh L — BepX-
HsaA rpaEb Mep p (M) (M € §); cymecTByer BO3pacTalmMasd IOCIeA0Ba-
TeabROCTh (M,) MHOMKeCTB H3 §, Hisg Koropoil lim p(M,) = a. Ilycrs

n—»00

P = U M, u S — usMepuMoe ceuernme MaOKectBa H [} CP mo oTHOMmE-

HEI0 9KBHBAJIEHTHOCTH f(z) = f(y) (Teopema 3); mokasarhb, 10 U(S) = 0.

¢) Tlokazarp, 9TO CyYmECTBYeT TaKoe [-IIpeHEeOpPEe;KEMOe MHOKECTBO
ZcK, 910 f(Z)=U, muro jiua mo6oro & > 0 cymecTByeT u-H3MepmMoe
MEOKecTBO L < K, mag roroporo w(L) < &, a f(L) = I. [3amernrs, 4to
f(H{\ CM,) =1 gna seex n u U < f(S).]

*#11) Ilycrb K — MeTpusyemoe KOMIIAKTHOE HPOCTPAHCTBO,
M — moxoskmTenbHas Mepa Ha K, f — p-m3mepmmoe orobpaskemme X
B JIOKAJHHO KOMIIAKTHOE MPOCTPaHCTBO 7 H v — IOJOKHUTENbHAS
Mepa Ha T; w uycrb /] m U HMEIT TOT jKe CMBICH, 9TO B yIpask-
mernn 10,

a) Hpepmomoskms, uto f(N) nia moboro p-npemedpeskHMOro MHOMKC-
crBa N — K v-uperebpe;xmmo. Torga U v-mperebpesxumo H f(4) aus aobo-
ro p-m3MepuMoro 4 < K v-m3mMepuMo.

b) INag toro urobmn I Geuro v-mperebpesxnmo, a 06pas mpu oTobpaske-
HHH f BCAKOro p-IpeAebpe;KEMOro MHOMKeCTBA O v-IpeHeGpesRUM,
AeobXogMO M goCTAaTOTHO, ITOOH f YHOBIETBOPANO CIEAYIOMEMY YCio-
BUIO! AIA Kakmoro & > 0 cymecrByer rakoe 6 > 0, 9TO [iA BCAKOTO
p-u3MepmMoro MuosKectBa 4 < K, taroro, aro p(d) < 6, f(4) v-usmepm-
Mo ® v(f(4)) < e. [dua porasarexpcrBa Heo6XOAUMOCTH YCHOBHA pac-
CY}KAATL OT IpPOTHBHOLO, pacCMAaTpUBas yOHBAIOMYK HOCIeNOBATENb~
HOCTb (A4,) N-E3MeDHMEIX MHOKeCTB, Iepecederde KOTODHX -IipeHeGpe-
JKEMO, HO [af KOTOPHX V(f(4,)) > a > 0; B3aTh TOIZa IepecedeHme
f(4,) u CI.]

*12) Ilycrs E — HeMmerpmayeMoe KOMIAKTHOe IIPOCTPAHCTBO, IIOJNY-
gaeMoe B peayibTaTe HajexeHds wuHTepBasa [—1, 41} m3 R romoio-
rueii T, oIpeneNeHnHol B ynpasxuenus 13a w3 O6m, rom., ria. IX, 2-e usn.,
§ 2; myctb @ — orobpaskeEHe rk—>|z | mpocrpamcrBa E Ha HHTEpBaN
I = [0, 1] (mapenemsnii Tomomormei, mmpgynmupoBamsoii m3 R).

a) IToxasarb, YT0 ¢ HEIPEpPHIBHO 91O ecun 0003HA9HTL Tepes fF
MHOKECTBO BCeX IMOoAMHOKeCTB U3 F BHpa cp (A), rue A — GopeseBcKoe Hox-
MHOkecTBO U3 I, To GopeneBckuME GyHyT Takue moiMHOKecTBa B m3 E,
9T0 CymecTByer MHOKeCTBO M € §, mia woroporo B (| CM m M [ CB
cueTHH. [3aMeTHTh, YTO BCAKOe OTKpHTOE MHOKecTBO u3 E mnpuaAaj-
Jexar F.1

7%
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b) IorasaTs, 9ro mitsa Toro, wrobn umciosaf Ppymxnma f ma E Gnuia
HempepHBHEA (B TOIOJOTHE T), Heo0XoquMo H [OCTaTOYHO, 9TOOH OHA
Gruta nmEeiigaTo M s a0boro z € E BHIONHMAIOCH PABEHCTBO f (z—)=

1
gj(z:) dx omnpefeixaer

=f((—2z)+). Cramo Omrs, Popmyma Sfdy.:

nofiokuTeabEy0 Mepy p Ha E. Ilokasars, gro o6pa3 MepH p 1pm oTobpa-
ernn @ ecrh Mepa Jlebera ma I u uro p-nmpeHeGpe’KIMEe MHOMKECTBA —
He 4TO HHOe, Kak npeHeOpe;KHMHIe OTHOCHTEJNbHO MepH JlebGera
ma [—1, $1).

¢) BuBectz m3 a) m b), 9ro He cymecrByer W-H3MePHMOIO CEUeHHSA
00 p-M3MEPHMOMY OTHONIEHHI) SKBHBaJeHTHOCTH () = @(y) B E.



TIPUJIOMEHMUE K TJIABE VI

JONOJIHATEJIBHBIE CBEJEHHASA O TOIIOJIOTMYECKUX
BEKTOPHBIX ITPOCTPAHCTBAX

1. Buauretinvie ghopmvl u auHeiinsle omodpaicenus

Mycre (Fy, Gi) m (Fy, Gy) — mBe mapsl BeKTOPHHX (fefCTBUTEND-
HEIX HI¥ KOMIJIEKCHHX) OpPOCTPAHCTB, HAXONAIMUXCH B KBOACTBEHHO-
crn (Tom. Bekt. mpocrp., ta. IV, § 1, n° 1); npefmonoskuM, 910 Kask-
Jloe W3 BTHMX HPOCTPAHCTB HANleJeHO COOTBETCTBYIOMEH C4a60% TOUO-
normeit (tam me, n° 2). Hycrs A uw B — mi06be m3 9TUX IPOCTPAHCTB;
GymeM, xar o6wuHO, oGo3mauars uepes Z(A4; B) BerTOpHOE ILpo-
CTPAHCTBO BCeX HENPEPHBHHX IWHEHHHX orobpamenmit A B B,
a gepes L(A4, B) — BeKTOpHOe IPOCTPAHCTBO BCEX pasdeabro Henpe-
puenbtix OnnawHeEHX gopM Ha 4 X B.

Ilna mioGoit pasmenbHO HenpepHBHOW Omnmmeitmoin gopmsr @ Ha
Fy X F, orobpaskeHne z;+— O(zy, 2;) ecTs HEeOpPepHBHASA IuHEHHas
¢opma Ha Fy, a BHaUWT, CymlecTByeT, W NPHTOM TOJBKO OfMH, 3Je-
menr "®(z,) € Gy Takoit, dTO

D (zy, zp) = (21, "D (73)) (1)

mis BeeX xy € Fy, o € Fy (Tou. Bexr. upoctp., ra. 1V, § 1, openno-
;xerpe 1). Kpome Toro, aTa (opmysna mokasHBaeT, 4T0 0TOGpasKeHme
Zo > "D(r,) mmHeHHO m HeupepHBHO B (CAabBIX) TOMOJOTHAX LPO-
crpaBerB Fy m Gy, OGparsO, mia ni060ro HeOpepHIBHOTO IHMHEHHOTO
oroGpaskeEnss u mpoctpamctBa Fy B Gy oroGpamenme (T4, ,) —
— D(zy, z5) = (x4, u(z,)) ecrb paspgensHo HEIpepHBHAS OHIMHEl-
Hasg dopMa Ha Fy X Fy m "® = u. TakmM oGpasoM ogpepeineH m3o-
Mopduam r: O > "® umpocrpamersa L (Fy, F,) ma L(F,y; G,), masp-
BAEMEIH KQHOHUMECKUM.
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Qopmyaa
D (21, 25) = (‘D (2), T2) (2)
TAK jKke OmpefesIAeT KanoHuueckuii usomopgusm L: @ —> '@ npocrpan-
cra L(Fy, F,) na ZL(Fy; Gy); u, oueBnAHO, IMEEM KOMMYTaTHBHYIO
AUATPAMMY

BIE E)

N ¢
#UE6) ~—=2LIF, G

riie t — nsoMopdmuaM compsurenna u — 'u. Kpome Toro, us ompeneme-
HUA caabnXx Tomodoruil B Gy m G, ABCTBYeT, 94T0 €CJOU HAJEJUTh mPO-
crpapcersa X(Fy, Fy), L(F1; Gg) u L(F 3, Gi) Tonoxorneil mpocToif cxo-
ANMOCTH, To M30MOPPMBMEL B mpeAnAyImied guarpaMme OYIZYT M30MOp-
¢u3MaMu IS CTPYKTYD TOHOJOTMYECKOTO BeKTOPHOTO mPOCTPAHCTBA.

IIycrs Temeps E m F — orflemMee JIOKAJBHO BHIYKJBE IPO-
crpadcrBa, a £’ m F' — ux compsmmennne; oGo3naumm uwepes Eg,
F, mpoctpamcrBa E, F, mnajenennne oCxa6ibHHON ToloIoTHei
o(E, E'), o(F, F'), a uepes E;, F; — npocrpancrea E', F', mane-
aennse caaboit Tomonormedt o(E’, E), o(F’, F). Torma upegripymme
3aMeYanMs yCTAHABJIMBAIOT KAHOBMYECKUH m30MOP(uUaM MExy TpeMa
upocrpasctBamn L(E;, Fi), L(Eq; Fu) uw L(Fg; E;), a Tarske Memmgy
Tpema upocrpanctBamu L(E,, Fi), L(Eq; Fi) n L(Fy; Ei). 3ame-
tuy, uro L(E,;, F,) paBro Taxme upocrpamctBy L(E, F) Bcex
pastedbHO HEeNPepPHBHHX GminHeWHEX opm Ha E X F (rme £ u F Ha-
AeJeHbl CBOMME MCXOJHKME TOHMOJOTHsAMHE), HOCKOJBKY BCAKAsA Hempe-
poiBHas amHeinas gopma ma E (coor. F) mempepriBHa Ha E, (cooTs.
F;) n o6parno (Tom. Bext. mpocrp., ra. 1V, § 1, n° 1 n mpenmo:xe-
e 1).

lycrs % (E, F) — npocTpancTBO BCeX HENPePHBHHX OuiamHeii-
X GopMm Ha £ X F (toe E m F HajeneHH CBOMME HMCXOAHBIME TO-
nonormamu); torma F(E, F) < B(E, F).

Heepnoxerne 1. Jas moeo uwmobw Guauneinas gopma @ €
€ L(E, Fy npunadsexncana F(E, F), neobrodumo u docmamouno,
ymobs, @ E. CYlyecmeosana OKpPECHOCMb HYAi, 006pa3 KOMopol
npu omobpaucenuu '@ ecmb paswocmenenno HenpepwgHoe MHo-
acecmeo ¢ F'. :
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B camoMm fene, HempepHBHOCTH orToOpaskeHms @ osHagaeT, 9TO
B E m F cymecTByIOT COOTBETCTBEHHO TaKHE€ BHITYKJLE OKPECTHOCTH
Byas Va W, aro |@(z, y) | <1 aaaBeexz €V, y € W; sro sanm-
cuiBaercs B Bufie | (@(x), y) | K1 naasecex z € V, y € W uan eme
‘D(V) < W°; a 310 Kak pas To, 4T0 TPpe6OBAIOCh AOKA3aTh,

Caencreue. Ecau P—nenpepuishas busuneiinas gopma wa EXF,
mo '@ — nenpepuignoe JAuHelinoe omobpaxcenue npocmpancmea E
6 cuavioe conpawcenrnoe Fiy x F. Ecau,npu smon E u F — nopmupo-
sannsie npocmpancmea, mo ||'@ | =| @|.

Ilepsoe yrBepsjeHne BhHTeKaeT W3 Ipepuokenus 1 m Toro, uTo
BCAKAsA OKPECTHOCTh HyJA B Fp Horaomaer 11060e pPaBHOCTEIERHO
HempepHBHOe IoMHOkectBo u3 F'. Ecin e E m F — popMmponan-
HBE® mPOCTPAHCTBA, TO

[®f= sup [@(z,y)[= sup ( sup [(D@(z),p)])=
=<1, llylist flxfl<t  lyllt
= sup ||'@ @) ||=[/'®],
llx]jst

T. €. CHPaBeJJIHBO U BTOPOe yTBep:KIcHHE.

IMomensie mectamu £ m F, moiydnmM pesyJbTaTH, aHAJOTHYHLIE

opepaokennio 1 u ero CaeACTBHIO, s JUEEHHNX oTo0pamennit "O;
POPMYIMPOBKY HX [PEJIOCTABIAEM UYNTATENIO.

2. Hexomopuote munst npocmpamncing, 002adar0uux
ceoticmeon (GDF)
Mu ysxe sBaeM, 9T0 BeAKoe mpocrpamcTBo (Dpeme obmamaer cBofi-
ctBoM (GDF) (Ton. BexT. mpoctp., .1, §3, cuegcreue 5 reopeMst 1),

ITrepnoskenmE 2. [Iycmov E—eexmopHtoe npocmpancmeo, (Fo)eeca—
CeMECMB0 AOKAABHO GHNYKAWEL npoCmMpAancme, obaadarowux ceoil-
cmeonm (GDF), u hydaa raxcdozo a €A ecmy auneiinoe omobpasceriue Fo
e E. Ecau nadeaumv E cuabHeliuiell AokaabHo guinykoll monotosuel,
npu Komopoli ece h, Henpepusnw, mo ono Gydem obaadamv” cgoy-
cmeon (GDF),

ITyers u — raxoe nuHelnoe oTO6paskenue mpocTpancTea £ B 6aHa-
X0BO mPOCTpaHCTBO B, uTo Beakmit mpenen 8 E X B moboit cxonamei-
¢S ToCJIeMOBATeNHHOCTH TOUEK eTo rpadmka I' cHoBa mpmmagaessut I.
[Hocrarouno moxasaTs, u9TO uU:h, Upu Bcex a € A HempepHBHO Ha
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Fo (Tou. Bexr. mpocrp., ra. II, § 2, cuemcrene npennomenns 1).
WUrak, mycrs (z,) — mociefoBaTe bHOCTh 3IeMEHTOB U3 F,, mMeomasn
Opeles ¢ M Takas, YTO TOCJEN0BaTEIbHOCTD (u(ha(:c,,))) uMeeT Hpefel
b € B. Tak kak h, HEmPEPHBHO, TO hy(a) CIYKET mpefesoM LoCie-
moBareasnocts (hq(z,)) B E; ciuegosaTenbHo, B CHIIy IpPeAmoJiOe-
A, b = u(hy(a)), a Tax xax F, obunamaer cmoiicreom (GDF), To
uoh, HempepHBHO.

CnepcrBue. Beakoe @Gaxmopnpocmpancmeo AokaAbHO BLINYKAO20
npocmpancmea, obaadarwezo ceoticmsom (GDF), obaadaem csoticmeon
(GDF).

[IeepnoxeruE 3. CuavHoe conpascennoe k pegaekcusHomy npo-
cmpancmey @Ppewe obaadaem ceoticmeom (GDF),
9T0 BHTeKaeT m3 UPENIOKEHMA 2 M CIeAyIOmed JeMMH.

Jiemma 1. Tyeme F — npocmpancmeo ®@pewe, F' — ezo cuavioe
conpsaxcenroe u F’ — emopoe conpsoacennoe. Ecau ecaroe nodmmodce-
cmgo us F", oepanuuennoe ¢ mononoeuu o(F", F'), codepacumea ¢ samsi-
kanuu (02 o(F”, F')) Hexomopoeo oepanuuennozo nodmuwoxscecmea
us F, mo F' ecmv undyxmuenwii npedes nocaedosameavrocmu 6arnaxo-
8HLT MPOCMPAHCING.

B camom pene, mycre (V,) — y6mBalomas ¢yHIaMeHTaJbHAA
HOC/Ie[OBATENBbHOCTh 3aMKHYTHX YPABHOBEMIEHHH X BEITYKJKX OKpPecT-
goctelt Hyaa B F. llycts G, gua nio6oro 0esnoro n — TOATPOCTPAHCTEO
npocrpanctBa F', mnoposgenHoe wmoaspoit V, okpecrmoctm V.
Va sBasieTca B G, MOTJIOMAOMMM BHIOYKIKM MHOMECTBOM, H, 3HAYHT,
ero KajguGpoBoumaa QyHKOUA p, ecThb HopMa Ha G, KpoMme TOTO,
Van — HOJIHOE MOIMHOKECTBO CHILHOTO conpsyrennoro F' (Tom. Bekr.
opocrp., ra. III, § 3, reopema 4); cnenosatensno, G,, HajeJeHHOE
HOPMoOH p,,, ecTh GaHaxoBo mpocrpaHcTBo (Tom. BekT. mpocrp., ru. I,
§ 1, caegersre mpepnoerna 8). MH mokaskeM, 9T0 CHJIBHAA TOLOJIO-
ruag B F' ecTh WMHAYKTMBHHE UpeJes] TOHOJOTmA 8Tnx GaHAXOBHIX
OpoCTpancTs (G, nim, eme, 4To s TOro, ¥TOGH CHIBHO BaMKHYTOE YPaB-
HOBETIEHHOEe BHIYKJIOe MHOjecTB0 U B F' 6HUIO CHiIbHOH OKpecT-
HOCTHIO HyNsA, HEeOOGXOAMMO H JOCTaTOYHO, YTOOH OHO IOTJOmMAIO
KaKjoe m3 MHOKeCTB Vy. HeoOxommMoCTh 5TOT0 YCAOBHA OYEBUIHA;
ZOCTATOYHOCTH OyJeT ycraHoBiIeHa, ecam Oymer mokasaHo, 4To U
COZlepIKUT HeKoTOpyIo 6ouky us F'. JleitcTBuTenbHO, TOTa €r0 HOJAAPA
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U® B F" G6yper orparudena B Touoxorzn o(F", F') u, saauur, mno ycuo-
Buio, OymeT cofepKaThCs B 3aMuKaEmm (B Tomodormm o(F”, F'))
HEKOTOPOT0 OTPRaHWIYEHHOTO HOAMHOKecTBa B mpocTpancTBa F, oTRyg2
Gyner ciemosarh, uto U (koTOpoe 3aMEHYTO B Tomoiormu o(F’,F"))
COTEP/KUT CHIABHYI0O OKpecTHocth Hysasa B° (Tom. BexT. mpocrp.,
ra. 1V, § 1, opegno:xenme 3).

CoriacHO HPELUOJOKEHHIO, JIIA KaKJOTO LEJIOro n CymecTByeT

TaKoe 9HCI0 Ay, >0, uTo anZc:—;— U; noycrs A, — BHOyRJIaa 0060-

. 1
T09Ka 00beUHEHMA BCeX MHOKeCTB A;Vi ¢ i n. UmMeem Anc—z— U

nas Bcex n; obosmaumM gepes W obmequmeHue MHOMeCTB A,; 9T0 —
TOTJIONIANIIEe YPARHOBEIIEHHOe BHITYKIIOe MEOKECTBO, COfIePiRanieecs

1
B 5 U, n HaM JO0CTaTOYHO HOOKa3aTh, YTO €ro CHJIBbHOE 3aMblKanune

(aBusromeecs 6Gouroit) cogepwmrea B U.

Wrak, nycts 2’ — Toura mpoctpamcTa F', He mpmBajexaman
U. Tak kKar rajgoe n3 MHOeCTB V;, KoMOaKTHO B Tomodoruu o(F’, F),
T0o 970 BepHO M HuA A, (Tom. Bexr. mpocrp., ra. II, § 4, openmosxe-
Hume 1), u mockousky z' ¢ 24,, TO CymecTByeT DJIEMEHT Z,, HPHHAJ-
Je;Rammit moiApe MHO;kecTBa A, B F m Taroi, uro (z', z,) = 2
(Tou. Berr. mpocrp., ra. II, § 3, upeminoxxerme 4). IlocaenoBarens-
HoCTh (%,) orpammieHa B F: jeficrBurensfo, Beaxoe y € F'upmmap-
JERUT HEKoTOpoMy Vi, m, ciaefoBatenbno, | (Y, Zp) | < Ax' nas
Bcex n >k, OTRy7na m BHTeKaeT Haime yTrBepsknenme (Tom. BeKT.
mpocrp., ria. IV, § 2, reopema 3). OGoznaguM yepes C ypaBHOBEILEH-
HOe BHIIYKJOe OTPaHmYeHHOe MHOkecTBO B F, copmep:mamee Bce I,;
torma C° 6GymeT oKpecTHoCThIO Hyis B F', m, sHaumr, mouaspa C°°
MHOKecTBa C° 6 F” Gyner KOMOAKTHHIM MHOKECTBOM B TOHOJOTHH
o(F", F') (Tou sext. mpoctp., ra. IV, § 2, mpepnosxenne 2). Iro
HOKa3HBaeT, 4TO HoChedoBaTelbHocth (r,) obaafaer mpefeabHOR
rouxoit z” B F" B Tomomorum o(F”, F'); scmo, wro (&', 2") = 2,
a ¢ Jpyrofl CTOPOHK, z' HPMHANJIEKAT HOJApe MHOMeCTBR A, B F’
npn moboM 7 m, 3Eaumr, moaape W° mmoxecrea W B F”. Orciona
3axaiouaeM, uro = ¢ W* m, crano 6mTh, £ He €CTh TOYKA HPUKOCHO-
BeHHs MHOjkecTBa W B Tomomormm ofF’, F") (Tou. BexT. mpocrp.,
ra. IV, § 1, opegnomenne 3) m, TeM Gonee, B CHIBHOR TOIOJNOTHH,
4eM ¥ 3aBepHmaeTcs MOKasaTellhCTBO.



NCTOPHYECKHAN OYEPK
K TJIABE VI

(PmMckme UmPpH oTHOCATCA K Ombamorpadmm, moMemenHOi
B KOHI{e 5TOr0 OdYepKa)

C passurneM B XIX BeKe «BeKTOPHOIO MCIACIOHAA» BOSHHUKIA IOTpel-
HOCTh HHTerPHpOBATh BEKTOPHHe (YNKUUA, HO, IOCKOJIbKY pedb ILIA
TOJIbKO O (YHKOUAX cO 3HAYCHAAMH B KOHEYHOMEPHHX IPOCTPAaHCTBAX,
5Ta OImepanud He COCTABIANA HAKAKOH NpobiaeMsl. JIAmb cO CUeKTpadbHOHA
teopueit I'mabbepra HOABAAITCA OIEpandl, eCTECTBEHHO IIPHBOJAIIAE
K Oosee o0meMy HOHATHIO HHTErpaia: B CaMOM Jele, 9Ta TEOPHA COIOCTaB-
nseT BeAKofl HempephBHOH apMuToBOf fopme D(z, y) Ha rmarbeproBOM
npocrpancTBe H  CeMeHCTBO (E'(?‘»));“:_.R OPTOTOHAABHLIX IIPOEKTOPOB,

obamaiomee TeM ¢BoficTBOM, 9T0 miA M0G0l mapu (z, y) BeKkropoB m3 H
¢yarnma Aw>(E(A)z |y) mMeer orpaHgueHHOE H3MEHEHHe o

D (2, y)= S Ad((E Q) z |y

ecnm conocraButs P spMmToB omeparop A, miAa Koroporo ®(rx, y) =
= (Az | y), TO Hampamm®BaeTcd 3aUHCh IpeANAymed (GOpMyJIR B BHie

A = S A dE(A). U Bce e ompefeseHmeM MHTErpaja OT BeKTOp-dyHKnmd

(anm wWHTErpaNia OTHOCHTEJILHO BeKTOPHOH Meph), TakK, 9To0H caenars
3aKOHHRMHA (GOpMYyJH THIA IpeJHAymeil, HayaJd BINIOTHYI 3aHAMATBCH
TOMBbKO IpEMepHO ¢ 1935 roga mocie BBefeHHsa BoxHepoM («CHIBLHOIO»)
HHTErpHpOBandA (YHKOHEA CO 3HAYCHHAMA B (aHAXOBOM IIPOCTPAHCTBE.
9ro pacmpocrpaHeRne OHIO B OCHOBHOM ocymiectBieHO exbdammom (II1),
Hardoprom u erracom ((IV) u (V)); Bx pesyIsTaTH cHopMyIAPOBAHK HIA
GaHaxOBHX IIPOCTPAHCTB, OFKHAKO OHM 0€3 Tpyxa pAacIpOCTPAHAOTCA Ha
fosee oOmme JOKAJbHO BHIIYKJHE IPOCTPAHCTBA.

Unen pasbmenns o6beMa HA «CPE3L» H CBEfeHUA HHTEIpPAIA IO ITOMY
o6'beMy K HHTerpally Io KaKIOMy Cpe3y ¢ HOCIeqyoImuM IPOCTHM HHTE-
TPHPOBAHHEM BCETfa HMCIOJIb30BaJACh B aHAJAW3e, HAUMHAA C 3aPOKAEHHA
ucuAcieHna OeckoHeuHO Mannx («Vcumcnesne HemeamMuix» Hasajibepm
ABIgeTcAd IepBHM HAGpPOCKOM 5TOr0 NPHHNHIA, HCTOKH KOTOPOTO MOKHO
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6rut0 Onl Hafith y:xe y Apxmmepa (cM. Wcropuaeckmit ogepk K Kadre IV,
ra. I — III)). Ho B KIaccHYeCKEX IPEMEHEHHAX «CPE3LI» MMEIH BCera
BechbMa CIeNHANbHYI0 H IIPOCTYH NPHPORY (Jalle BCero 310 — OTKPHITHE
LIOJMHOKECTBA AHAJIATAYECKAX NOBEPXHOCTEN, aHANNTAIECKA 3aBHCAMAX
OT IIapaMeTpa); BIpoYeM, NMPH OTCYICTBHH o0medl TeopHHE HHTEr pHPOBARUSA
HHade H He Morao Gurh. OOmas mpobieMa JAe3MHTOIPHPOBAHMA MepLl
6nina mocrapiena U pemerna ¢or HeiimManoM B 1932 rony B CBASH ¢ Spropu-
4ecKoii Teopmeii (I); nouTH B TO xe Bpema (H HezaBHCEMO) K oIMOropos,
3aKJIajhBasd AKCHOMATHIECKAEC OCHOBH TEODHH BEPOATHOCTEH, IPHMIEN
K o0ImeMy OIpejieeHHI0 IOHATHA (YCIOBHOH BepOATHOCTH» M JOKAasal ee
CymecTBOBaHHe, 9T0, O CYIIeCTBY, S9KBHBAJIGHTHO IIpobieMe IesHETErpH-
posamma Mepu (II).
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TJIABA VII
MEPA XAAPA

B smoii u credyoweii enasaz, kozda 6ydem 2oeopumucs 0 GyHKYUU
(coomeemcmeento mepe), mo bespasauuho, 6ydem au udmu peud
o gynryuu (coomeemcmeeno mepe) OeliCmMEUMEALHOL UAU KEOMNAEKCHOTL,
ecau T — aokaasro Komnaxmuoe npocmparcmeo, mo nod &% (T) 6ydem
nonumamusca Kak A r(T), mar u & o(T); mo acecamoe omnocumes u k 06o-

snauenusmn K (T), G(T), L*(T, n), 4 (T) u m. 9.

Ecmecmeenno, nodpasymesaenmes, wmo ecal 6 paccmMampugaemulii
eonpoc erodum HeckoAbKo GYHKYWIL, MED UAU BEKMOPHBLL NpOCM-
pancme, Mo NoAYYeHHBlE pesyibmamyl cnpasediuge, kKozda ece smu
PYHKYUL, MEDY UL 6eKIMOPHBle Rnpocmparcmeq  OelicmeumesvHl
UAL Jee 6ce KOMNACKCHYL.

Il pocmpancmeo W) 6ydem eceeda npednorazamocs Hadeaernbin
monoaceueli pashomepHol cxodumocmu, npocmpancmeo €(T)—monoao-
euel kKomnakmmoii crodumocmu, a npocmpancmso & (T)—monosozu-
el; — undykmuenbim npedeson, onpedererie KOMopoy HANOMUHALOCH
¢ nauaae VI aaagu.

Yepes &', (T) 6ydem 00603nauamuves, MHOHCECBO 6ceX NOAOHCUMENb-
nox gynryuld us K(T). Jan A < T uepes @4 6ydem sceeda obosna-
uamoCs TAPAKMEPUCIUYECKAs @GYHKYUA mHoxcecmea A.

Anrnt € T uepes &; 6ydem 06osrnauambcs nosoNcUMeEALHAS MeDA C
maccoii +1, cocpedomouenioii 8 mouke t.

Bce aokaavno ewmnyravie npocmpawncmea 6ydym npednosgzamucs.
omoeAUMBIMU.

Yepes e, ecau ne 6ydem oeosopeno npomushoe, 6ydym o6osna-
YAMmocs HEUMpPAabHble SAEMEHMBL 8CEX DACCMAMPUGAEMBIT 2PYNI.
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§ 1. Iocrpoenne mepsr Xaapa
1. Onpedeaenus u 0603HAUEHUA

Ilyers G — TomosoTMYecKas Trpymma, AeHCTBYHOMAs HEIPEPHBHO
caepa (O6m. rou., ra. III, 3-e nsa., § 2, n° 4) B JoKaNTBHO KOMIAKT-
HOM IpocTpanctBe X; OycTh, fajee, st Aus s € G u x € X osnauaer
pesyaprar uUpeoOpasoBaHuA dieMeHTa z Upm momomu s. OGosHadmm
uepes yx(s) mum y(s) romeomopdnam mpocrpancrsa X Ha X, oupefne-
neHHB# dopMyoi

v(s)z = sz. (1)

Nmeem '

v(st) = v(s)v(2). )

Ecan f ecrv ¢ymxums, onopepenennags Ha X, To Y(s)f Oymer
ompelensThCA IlepeHeceHnmeM CIPYKTYpH, T0 ecTb QopMmydoi

¥EN(v(s)x) = f(z), nin mmade,
(&N (x) = f(s7'z). (3)
Ecam p ecrb mepa, ompepenenHas Ha X, To m y(s)u GyZer ompepe-
JATHCA TePeHeCeHHeM CTPYKTYPbHl, 4To LPHBORET K (opmyie
(¢, vEw = w@EHf, W ma f € (X), (4)
uiy, HHAYE,
[1@deew <x>=}§ f (s2) dp (@). (5)
x
Ecam A ects (y(s)p)-MHTerpupyeMoe MHOIKECTBO, TO ST A y-MHTerpm-
pyeMo m
(rER)(A4) = p(s™'4). (6)

Mepa y(s)u Moxcer GHTH Takke ompefieleHa Kak 06pd3 MEPH (L Opm
oTobpaskeHny Y(s).

Unorga 6mBaer ymoGmo BMecro 3ammcE d(y(s)u)(z) mcmoinsoBarth
samuch dp(s~lz); Torma gopmyna (5) IpUHEMaeT BHJ ‘

S f(z) dp (s712) = i £ (s2) dp (2);
X

mpaBasg uYacTh HOJYYaeTCs U3 JEBOH ¢3aMEHOH Z Ha SIde
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Oneepeneraue 1. Hycme p — mepa na X. Iosopam, umo p

a) uneapuanmuna omuocumeavho G, ecau y(s)u=p 04a Kaxdoeo
SEG;

b) omhocumeavro unsapuanmna omuocumenvio G, ecau y(s)u npo-
nopyuonaivia W Oas kasxcdozo s € G;

C) KeasuuHeapuawmna omruocumeavho G, ecau y(s)u sxsusasenmua
U Oas kaxcdozo s € Gy

3dameuanua. 1) [Ipegmonoskum, 9To p mEBapmanTHa. Torpma
[ul, Rp, Jp waBapuanTen. Ecam p pedicTBmTeNbHA, TO Pt M p”
MHBAaPUAHTHEL.

2) IpennonosxuM, 9T0 W — OTHOCHTEJHHO MHBaPHAHTHAS M HEHY-
neBasa. [aa rakporo s € G cymecTByeT, W IPHTOM eAMHCTBEHHOE,
TAKOE KOMILIEKCHOe quciao y(s), 9To

Y = x() 7, (7)

7 QyEERnES ¥ Ha G aBiadercsa mpepcraBiaeHueM G B C¥*, HaswBaeMeM
myavmunauramopom Meps p. Torma dopmyna (D) maeT paBeHCTBO

Jfendn@ =26 | f(x)dn (@), ®)
X

b4
a ¢Qopmyra (6) — paseHCTBO
) w(sd) = y(s)un(4). )

C ydeToM mpHHATHX BHIIe coriameHnit Qopmyna (7) Moxker GHITH
3alucaHa TAaKKe B Bujle

du(sz) = x(s)du(z). (10)

3) Hockomsry |y(s)] =7(s)(Ip ), To yrBepsknenue, aro p KBasw-
MHBapuHaHTHA, CBOAUTCA K YTBEDIKAEHUIO, 9TO |\ | KBasuMHBapHAHTHA.

Ecaz p xBasuuaBapuanTHa m p.' — Mepa Ha X, SKBHBAJCHTHAA |1,
TO y(s)u’ SKBUBaLeHTHA Y(S)u, SHAUMT W W, a HotoMy ® u’, TaK 9TO
' xBasummBapuanTHa. Clef0BaTeNbHO, YTBEDHKICHAE, UTO | KBasH-
MHBapDHAHTHA OTHOCHTeJNbHO (, O3Ha4aeT, 4TO KAdcc MePH p HMHBa-
PUAHTEH OTHOCHTENLHO (7.

[as roro uTo6H p Grta KBa3MMHEBAPMAHTHA, HEOGXOAMMO 1 HOCTa-
TOYHO, 9TOOH MHOKECTBO JOKAJBHO W-IIPEHEGPEIKUMEIX IIOIMHOMKECTB
u3 X Ou0 MHBApPMAHTHO OTHOCHTENBHO G (ri. V, § 5, Teopema 2) miu
eme 9ToOH Aas J060ro p-mpenefpeKEMOr0 KOMIAKTHOTO MHOKeCTBa
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K nz X u aw6oro s €G muosmectBo sK Guiio p-mpesebpe:xumo (Tam
JKe, 3aMeTAHUe).

Ecim p KBasumBBapHmaHTHA, TO HOCHTEJNb MEPH | WHBAaPMAHTEH
otHOCHTENsHO G. B wactHoCcTH, ecim G mpansumuena B X, TO 3TOT
gocuress ambo mycr (ecam p = (), mmb6o paBer X (ecam p == 0).

Jlemvma 1. Iyemv X, Y, Z — monoaozuueckue npocmparcmea,
npuvem Y sokaavho komnarmuo. Ilycmv, dasee, (x, y) —> zy ecmd
nenpepvisroe omobpaxcenue X X Y e Z, onpedeasiowee nocpedcmeom
coomuouwenus Uy(y) = xy omobpasxcenue > U, npocmpancmea X
e F(Y; Z). IIycmo, naroney, f ecmv Henpepwienas @gynkyus wa Z
o sHauewusmu 6 R uAU 6 HeKomopom GAHATOGOM NpocMpaHcmee,
S —Hnocumenv gynryuu f u pw— mepa wa Y. Ilpednososcun, wmo 045
a0bozo o € X 6 X cywecmeyem maras eso okpecmuocmv V, umo
Lé_u;‘(S) omuocumeabHo kKomnaxmuo ¢ Y. Tozda:
x€

a) Oan amobozo x € X gynkyus fou, Henpepusna wa Y u umeem
KOMRAKMHBLY HOCUMEAD;

b) omobpancenue x — 5, f(zy)du(y), Komopoe onpedesero s curya),

nenpepuisno na X.

Y1Bepsxienne a) oueBmaHo. Jlokaxem b). Tak Kak HenpepHBHOCTHL

eCTh CBOMCTBO JOKAJNBHOe, TO BCE CBOOUTCA K CJAYYaI0, KOTHa U u; (S)
x€X

COJIePsKUTCA B HEKOTOPOM KOMHARTHOM MHOecTBe Y' — Y. A moCK0JIB-

Ky Qymrmus (z, y)—> f(zy) senpepriBra Ha X X Y, fou, paBHOMEPHO
crpeMutcs K f oy, Ha Y, Koraa z crpemmtes K zo (O6m. Tom., ra. X,
2-e m3p., § 3, Teopema 3), m, 3EauMT, W(fo Uy) CTPEMEATC K W(fo Uy,),
49T0 ¥ [OKA3HBAeT JEMMY.

Bepremcs Temeppr k mpe:kHmM 0603HaYEHHAM.

Hrepnosxxenng 1. Ipednosowcum, umo G AoKasbHO Komnaxmua.
Ecau p — omHocumesbno uHeapuanmmuas Henyseeas mepa Ha X,
mo ee MYAbMUNAUKAMOD 7, ecmb Henpepvlenas @gywkyus wa G.

B camom pmeme, mycrs f € ¢4 (X), S — HocHmTeas f, so — ToUKa
u3 G u V — HekoTopas ee KOMIAKTHAs OKPeCTHoCTh B G; Torpma

L7 0 1(S) =S

&V
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KoMmakTHO B X; coriacHo aemMe 1 m gopmyrne (8), x(s)! (u, f)
HellPePHBHO 3aBHCHT OT S; BhOpaB f Tak, arobm (W, f) 5= 0, Bugmm,
uTO 7 HelpepHBHA. '

Ilycty Temeps G — TomoOJorMuecKas rpylna, AeHCTBYIOIAN Henpe-
PHBHO CHPaBa B JIOKAJbHO KOMIAKTHOM NPOCTpaHCTBe X; IYCTh,
fasee, zs oasl s €G m r € X 03Ha4aeT pe3yabTaT HPeoOpasoBaHus
pneMerTa I mpu moMomu s. OGosmEaumm gepes §x(s) mam 8(s) romeo-
MopdusM mpocrpaHcTBA X, ONpefieseHHB (HOpMyJIoil

8(s)x = xs71. (1)

Nnmeem
8(st) = 8(s)0(2). (2

Heiicteue romeomopdusma 8 (s) Ha ¢ynxnum um mepn Ha X omupe-
JleJIAeTCH HePeHeCeHMeM CTPYKTYpHL:

6O H @ =1 @), (3)

(f, 6(3) p'>:<6 (S_l)f, O (4’)

[f@icew@={16dw@, (5
X X

(BB () =p(45). (6

Ycaosumea Bmecro d (0 (s) ) (x) mmcars dp (zs); rorpa (5') mpunm-
MaeT BuJ

[ 7@ du(e9)= | f (@5 du (o).
X X

AHanornaEbBIM 06Pa3soM ONPEeReNSIOTCH WHBAPMAHTHEIE, OTHOCH-
TeJbHO WHBAPMAHTHRE W KBa3WMHBADMAHTHHE OTHOCHTENIHHO (G MepH

ga X. Ecam p orHOCMTeTBHO MHBAPMAHTHA, TO ee MYJbTUILIMKATOD ¥
ompefensaeTcsa GOPMYIaMu

S p=x()n, (™)
[fei@=107 i@, (®)
X X

b (4s) = x () (4), (©)

du(zs) = y(s)du(z). (10")

Ecaw paccmarpuBare rpymny G°, NpOTHBOmOJOKHEYI G, RaK Aeii-
cTByomyo B X mo 3aKoBYy (r, §)+— s, TO WU GyfeT OTHOCMTEJIBRO
MHBADWAHTHA OTHOCHTeJBHO G° ¢ TeM jKe MyJbTHINIHKAaTOPOM Y.
8 H. Bypbakn
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Haxomen, nycrs G — noraapno KommaktHas rpynma. Oma feiicr-
ByeT B cefe Kak I'PYIIa JeBHIX WM IPaRbX HePeHOCOB HO gopMyIaM
v(s)z = sz, coorB. 8(s)z = zs~. Vimeem

v(8)3(2) = 8()v(s)- (11)

Bce Bnimeckaszampoe mpmMeHMMO, H, CTajo OHTH, HA G CYINECTBYIOT
HOHATHSA ACB0UHEAPUAHMHELL, NPAEOUHEAPUAHIMHBL, OMHOCUNEAbHO
LEBOUHBAPUAHMHBLL, OMHOCUMEALHO NPABOUHEADPUAHIMHBLL , ACE0KEAULH-
BAPUAHMHBE U NPAEOKEA3UUHEAPUARMHLZ MeD (CP., ofHaKo, n°n’ 8 u 9).

Oro6Gpaskerue z —> 2~ ectb roMeomopdusm rpynusl G Ha G. Ompe-

pemuM pusA mioboit $yErmum f ma G $ymrnuio f Ha G DaBEHCTBOM

f@=f(). (12)
Hasa moGoit MepH p Ha G omnpefieiumM Mepy ;I PaBeHCcTBOM
p(=p() mn jeo(0), (13)
WAM, WHAYE,
{f@d@=[ied@. (14)
e G .

Ecau A ects ﬁ-nmerpnpyemoe MHOM<eCTBO, T0 A~} pu-uETerpUpyeMo u
p(4)=n(47). (15)
Ycnosmves BMecto dy (z) mmeath dy (z7!), m Torpa (14) mpumer Bup

[f@dney =iy
G G

2. Teopema cyuiecmeosanus U eOUHCIMBEHHOCTIU

Owrgnenerue 2. IIyemv G — 10KaabHO Komnakmmas zpynna.
JHesoii (coorB. npaeois) mepoii Xaapa na G Hasvieaemcs aeéo- (COOTB.
npaeo-)uUHeAPUARMHAR NOAONCUMEALHAS HeHYeeas mepa Ha G.

Trorema 1. Ha 6cakol /40KaibHO KOMRAKMHOL 2pynne cyuyecm-
eyem, U npumom eOUHCMEEHHAS ¢ MOYHOCMBI0 B0 NOCMOSHHO20 MHO-
wcumens, aeeas (CoOTB. npaeas) mepa Xaapa.

A) Cywecmeosanue. Homommm & (G)=&, &, (G) =%,

=k, —{0}. A
s Kamgoro KoMmakTHOro MEOecTBA C u3 G 0Go3HaumM gepes &4} ©)
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MHO;KecTBO BCex ¢ymknmit fC&%] ¢ Bocurenem B C. Ilna fcéx
u gEek; maligyTea Tarue 'mcna Cas v oo ¢n >0 m Takme ojieMeHTM

Siy +-vy Sp W3 G, uro f< Z ¢y (si) g: npeiicrearenbEo, B G dyme;
CTBYeT TaKOe HeIyCToe . ompm‘oe mHOKecTBO U, uTO 1nfg(s)>0
€U

r HOcuTenb QyHkumm [ MOMKer OGHTH NOKPHT KOHOYHHIM YHCIOM
JICBHIX nepenocon MHOKeCTBa U Hycre (f:g) ect» HwkHAA rpaAsb

qHCel 2 C; JUISL BCeX CHCTEM (c1y «--sCny 81y ooy 8p) umcen >0
i=1
n

¥ 2JI6MeHTOB 13 G, YHOBIETBOPSIOMEX yCI0BHIO f << 0 ¢;y (s;) g. Torma:
i=1

@) (ys)f:8)=(f:8) nmna fe&k, getts, scG;

(I (Af:8)=A(f:g) nna feék, geék:, A>0;

A (F+1):<(f:8)+(f":8) ma fek, ['eék, geky;
(IV) (f:8) > (sup f)/(supg) mna fe€é&, gcéky;

V) (F:h)< (f'g)(g'h) s fEeF, gedky, h3eLs;

V) 0<m < c(fif) man 1, fo, & ws Y
(VII) myers f, f* m h npmmapgmesxar ¢%,, npuuem % (s)>1 ma Rocum-
tene ¢yarmum [+ f', w mycers € > 0; cymiecTByeT Takaa KoM-
NaKTHAS OKPeCTHOCTH V siemenTa e, 9ro A nwoboro g €47 (V)
BHIIOJHSCTCA HEPABOHCTBO .
(F:e+(F )< ((f+f):8)+e(h:g).
Cpoitcrea 1, IT m II1 ouesmpmm. ,[[aJIee, oyers f €, gEW

ecim < 2 civ(s:) &, vhe ¢; >0, 1O
n
supf< X cig (s7's)

st EeKoroporo s€G, m. sHaumr, supf< ( 2 c,) sup g, OTKyjga ciae-

nyer (IV). Joxasmem (V) uycrb . f ec%' geﬁ t hecﬁf‘+, ecm:

f\iZ ev(si)g mg< 2 dyy (¢ h ("1 >0,d;>0, s;:€G, t!EG)y )

i< 2 cidsy (sits) by m, cramo Gmre, (f:h)< 2 cidj = (2 c1) (Z di)

cnenona'renbno (f:h)<(f:8) (8:h)., Hpmwemm (V) € o;mon
8¢
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cTopoEs K fo, f, g, @ ¢ pApyroit cropoEH K f, fo, g, moiayuaem
(V). W, makomen, mycts f, f', h€é¥,, npniem h(s)>1
Ha Hocurene ¢ymkuuu [+ f', m mycts &>0. Ilomosmm F =
=f-+f -%-—;—ah; ¢yHERIME ¢ ® @', COBOAANNINE COOTBETCTBCHHO

¢ f/F u {'/F ma mocurene ¢ynrmum f- f' u obpamarmmuecs BHE ero
B HyJNb, OpUHANJIENKAT & ,; Aaa jwoboro >0 cymecTByer Takas
KOMIAKTHAs OKPecTHOCTH V oieMeHra e, uro |@(s)—o (1)<
7| (s)—¢ ()<, worga s}cV. Iycrs g€ex%(V); paa moboro
SEG nmeem @y (s) g<(p(s)+m)-v(s) g: B camMoM pene, RAIA TOUEK,
B KOTOPHX Y (S) g o6pamaercda B HyJh, M, 3HAUMT, BHe SV, 310 ode-
BunHO, a Ha SV uMmeeM ¢ < @ (s)-+1; ToYHO TaK ke

Py () g<(® () +m)-v(s)g-
Hyerp remepb ¢y, ..., ¢p—uancaa >0 u sy, ..., S, —smemeHTH m3 G,

n
B KOTOpHX F < > ¢y (s:) g; morpa
i=1

n

f=oF < B () g< Ze@(s)+m) v 8,

H TO ’Ke caMoe mMeeT MecTo [is f’; CillefoBaTelBHO,
n

0+ 0 < D@+ )+ <+20 e,

mockoneRy ¢ +¢' < 1. Orciopa, npumensas ompeferneHume QyExmunm £,
a zarem (II), (IIT) u (V), sakarouaem, 4ro

F:o)+( D <(+M(Fig<
<U+MUE+ D+ ge kgl <

<<<f+f'):g)+%a(h=g)+2n«f+f'>=h) (hig)+en(h:g),

m, BuOpas 1 TaK, arobut W [2((f4+f'):h)+ el 5 €, TMOIydmM (VID).

Korpa V upoGeraer MHOK6CTBO BCOX KOMIAKTHHIX OKPOCTHOCTEH
amemeHTa e, MHOMecTBa &% (V) ofpasylor Gasuc ¢misrpa B 5 4%
Ilycts § yaprpaguiabtp B &4, Maxopupywomumin B. C gpyroit cro-
pomHl, sapurcupyeM fo €KL m ans nwbux fCAT u g € AT mononum

Ts () =g
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B cuny (VI), ma romomakTEOM npocrparcTBe [1/(fo : f), (f : fo)] cyme-
ersyer lim 1) = 1(). B owny (D), 1G -+ 1) < 10) + 1)

g

B cuny (VID), I(f) + I(f") < I(f + f') + el(h) upu moGom & > 0,
eciau b > 1 Ha mocurene ¢pyHKRmuu f - f'; caegoBareasno, I(f + f') =
= I(f) + I(f'). B cuay opemaoxenus 2 § 2 raasn II, I mpopmou-
JKaeTCs [0 AuHeHHON opMH HA &F; BTa JnHedlHAA OPMa eCTh HEHYJIe-
Basg HQIOKuMTeNLHAA Mepa Ha (G, mepommEBapmanTHas B cury (I);
3TO M eCTH MCKOMAs JeBasi Mepa Xaapa. Ilepexofis K IPOTHBOIOJIOMK-
gHoOil Tpylime, MOJAyYuM OTCIOfAa CymlecTBoBaHHWe IpaBoil Mepw Xaapa.
B) Eduncmsennocmy. Ilyers | — neBasi, a v — mpaBag Mephl
Xaapa. Torga v ecTs Jepas mepa Xaapa. Ilokamed, aTo p o v mpo-
mopuuoHadbuH. TeM camnm u GyHeT AOKa3aHO, 4TO ABe JeBHE MODH

Xaapa mpomoOpUMOBAJBLHE.
Ilycers f € 8% raroBa, aro p(f) = 0. Cornacxo aemme 1 PpyHERNmA
Dy, onpepenenras ma G opmynoit

D)=y | F (9 dv o), (16)

nempepusEa Ha G. Iyers g€ &%. Oyarmma (s, t)w—> f(s) g (ts) ectd
genpephiBHas QyHRNEA HA G X G ¢ KOMUAKTHEM HOCHTeleM. B cmry
reopemn 2 § 5 raasm III

pi)v@=(§10dwE)([e@dvw=
—fanw [t0ewao= oo [10swae=
— [ vy [ 1079 g @dnts) =
=fe@[[rewavo]ae=peunny a1

OTRyZa
v(g)=wu(D;- 8). (18)

JT0 .Jl0Ka3HBaeT, Opeae Bcero, 4ro I); He 3aBMCHT OT f, TAK KaK
eciu f € &% tawoBa, 910 W(f') %= 0, 10 Dj-p = Dy-p, Tak 4ro
D; = D; nokanpHO DOUTH BCHOAY OTHOCHTeJIbHO L, a 3HAYWT,
U BCIONY, NOCKOMBKY D; m D; HeNpPepHBHH, a HOCHTeJIEeM MEDH
cayxut G. Wrak, oomnoxum, Dy = D. Qopmyna (16) pgaer

w (f) D (e) = v.(f). (19)
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®opmyna (19) pacupocrpaHsfercs Ho JAMHEHHOCTH U HA (YHKIHAA
1 €&, pna roropux u(f) = 0. Tar kar v==0, To D(e) 5= 0. Tem
CaMBIM IPOIOPIMOHANLHOCTS L W v [OKAsaHa.

CagpcrBue. Bceaxas aeso- (COOTB. npago-) UHEADUAHMHASL MePa
#a G nponopyuonasvra seeoii (c00TB. npasot) mepe Xaapa.

Dpumepu. 1) Mepa Jleera dzr ma apmuruBHo# rpymme R
ects Mepa Xaapa (ra. III, § 2, n° 2, mpmmep).

2) Nas xampodt pymruum f € &F(R}) mmeem (DymKmum KeHCTB.
mepeM., Ta. I, § 1, dopmyna (13))

o ~+oo -}oo

+

x ix x
0 .
mpu Jw6om ¢ > 0; cmemosatensHO, Mepa z ldx ects Mepa Xaapa
Ha MyJnbpTHOIvKaTHBHOHE Trpymme RY.

3) Boarmem B rauectse G Top T = R/Z. Ilycrs ¢ —ramoEHMYe-
exoe oroGpaxerme R ma T. Jaa mioboro f €8 (T) dymrmua fop—
HempepHBHAaA nepuojgmdeckas ¢ mepumofoM 1 Ha R, a mmTerpan

a1

I()={ j@@)d

a
He saBucHT oT BHOGOpa a € R; HemocpeacTBeHHO BHMIHO, YTO OH MHBa-
PHAHTEH OTHOCHTEJIBHO NOpPEeHOCA; 3HAYMT, OH ompepeiser Ha T mepy
Xaapa. ITepenecenweM cTpyKTypH BHBogmM orcioga, ure [ (f)=

a1

= S f (e2™#) dt ectn mMepa Xaapa Ha MyabTulUizKaTupHO# rpynme U

a
KOMILIeKCHHX ducell ¢ abcomroTHnM 3HaveHueM 1 (O6m. Tom., ra. VIII,

§ 2, n°1). :

Megpnoxenne 2. Iyemv G — A0KaAbHO KOMRAKMHAS 2pynna,
a p — aeeas uau npasas mepa Xaapa wa G. Jas mozo umobu G
6uag Juckpemna, Heobxodumo u docmamouro, umobn wu({e}) > 0.
Has mozo umobw G Owsa komnaxmua, neobrodumo u docmamouko,
wmobu p*(G) < +oo.

Heo6xonuMocts ycuoBuil oueBugHa. IJokaskeM X [OCTATOYHOCTS.
Ilycte V —xkoMnaxkTHas oKpecTHOCTs siaemenTa e. Ecam p({e}) >0,
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10 V — KOHEYHO® MHOMECTBO, nockoAsKy W(V) << 4 co; moatomy
G, Oynyam oTnenumoii, nuckpetHa. IIpegnmonoxuMm, aro u*(G) <<+ oo,
a W, CKajkeM, JeBOWHBAapHAHTHA. PacCMOTpHM MHOMKECTBO & BCex
TAKEX KOHEYHHX HOIMHOMeCTB {si, ..., S} us G, uro s;VNs;V =
= (J upu i =~ j;, uMeeM
np(V) = p(siV U ... UsaV) < p*(6),

u, craio Owrb, n< p(G)/u(V). Caemorateabno, MomH0 BHOpaTh
B § MaKkCHMaJnbHHIl 57AeMeHT {s;, . . ., S,}. Torma ana amwGoro s € G
HaiifeTca takoe i, aro sV(s;V == 3, To ecTh Takoe, 9To sE€ s VV 1.
Taxum obpasom, G sABafercs o0beUHEHENEM KOMOAKTHEX MHOMECTB
s;VV~! m, sHaunT, KOMOAKTHO.

3. Mooyav

IIycrs p — meBas mepa Xaapa ma G. Ilpm no6om s € G mepa
8(s)u. cmoBa meBommBapmamTHa (n° 1, dopmyxna (11)), m, smaunr (Teo-
pema 1), cymecrByer epummcTBemHO® umcao Ag(s) >0, Taroe, d9TO
6(s)u = Ag(s)u. Cormacmo Teopeme 1, umcmo Ag(s) me saBumcur
ot BEHOOpa MepH .

OnPEAEIERAE '3. Qynryus Ag Ha G nasvieaemes modysem zpyn-
not G. Ecau Ag=1, mo zpynna G nasweaemcs yHUMOIYAADPHOI].

MoxHO TakKe CKasaThb, 9TO U €CTh OTHOCHTENBHO IPABOMHBADH-
aHTHas Mepa ¢ MyJabTEOAmKATOpoM Ag. CrenoBarenrHOo, Ag ecTh
HenpepusHoe npedcmasaenue epynnu G ¢ Ri (umpepnoxennme 1). -

3aMeuanme. Ecam ¢ ecrs msoMopdusMm rpynns G Ha JOKAJIbHO
KOMImaKTHYI0 rpynmy G', 10 Agro@=Ag. B gacrrocTm:

1) Tax ®ak > 2! ecTb maoMOpPmaM rpynnu G Ha HPOTHBO-
nonoEy rpynny G°, 1o Age= Ag.

2) Ecam @ — aBroMopdusm rpymnu G, To Ago@=Ag.

Mlyers s€G. Tropa:

8(s) (Ag"- ) = (8 (s) Ag")- (8 () w) = (Ag (5)*AG) (Ag (s) W) = Ag-p,
u, crano Gurb, AG'-p=p' ectr mpaBas Mepa Xaapa. Orcioga BHTE-
Kaer, 910 y (s) p' = (v () AF) -n=Ag (s) (AG'-p) = A¢ (s) u', u, smaumT,
AnA BcAKOR mpaBoit Mepe Xaapa v mmeeMm Y (S)v=Ag(s)v. A Tak
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KaK | ecTh HIpaBasa Mepa Xaapa, T0 P = aAg' .|l ¢ HEKOTOPOH HOCTOSH-
goit @ > 0; orcoma
-1 v v
p=a(Ag W) =aldg-p=a,
TaK 4r0 a =1 u, OKOHWaTeJbHO, h=Ag'-p. To4nO Tar e MOKA3LI-

Baercs, 410 v=Ag-v. Urax, moayuaem cienymoimue pe3yJBTATH:

Ceonra. Ilycrp G-—nokanbHO KOMODAKTHAA Trpynma, A—ee
MOAyJb, W —Jepas Mepa Xaapa m v—mpaBag Mepa Xaapa.
1) Umeem

TER=p S p=AE)p, p=A"p. (20)

Ecam f p-uarerpumpyemMa Ha G, TO jieBhle W HpaBbie TepeHOCH (DYHK-
oum [ p-mETerpmpyeMs @

ffendu@=[r@aw,
fteya@=a06" [ 1@ de@.

I{pome Toro, f mmTerpmpyema ormocuTenbEO A7l.u m
Jrea@ra@= 1@ @. (22)

Ecain A ecrb p-umTerpmpyemoe moaMHOKecTBO B G, T0 sA u As
\-MHTerpupyeMH U

psA)=p(4), n(ds)=A(s)p(4). (23)

(21

2) Nmeem .
d(s)v=v, yE)v=A(s)v, v=A-v. (24)

Ecnu f v-marerpupyema ma G, To jembiil ¥ mpaBHil nepeHocH (GyHE-
uuE [ V-HATEIPAPYeMH U

S f (zs) dv () = S f (@) dv (z),
[renav@ =20 [ 1@ @.
Kpome Toro, f MHTeTPHPYeMa OTHOCHTEABLHO A.v m

[fema@iv@=[1@d @. (26)

Ecam A ecth v-mETErpUPYyeMOe NOAMHOKecTB0 B G, To sA m As
V-MHTETPAPYEMHE M

v(As)=v(4), v(sd)=A(s)1v(4). (27)

(25)
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3) Mepa v mpomopumonasbHa A™l-p, a Mepa | OPONOPIUOHAIBHA
A-w.

4) IlpepnomosmM, 910 G yHuModYaspHA, W TMyCTH [L— Mepa Xaapa
ga G. Torpa

VER=8(E) p=p=p. (28)
Ecnu f p-mmrerpupyema ma G, T0 JeBHAl H TUPaBHil HEPLHOCH

¢yPrnmu f, paBHO KARK H f, U-HHTETPUDPYEME 1
[re0an@={1@)d@=
~{feaw={fo @ (29)

Ecim A ectv p-uATerpupyemoe mnopMHOKecTBO B G, TO sd, As
n Al p-waTerpupyeMH u

p(sd) =p (4s) =p (A7) =p(4). (30)

AnanormgHEHe CBOMCTBA HMEIOT MECTO AJs CymeCTBEeHHOTO MHTErpaJia.

Neegnosenue 3. Ecau 6 G cywyecmeyem Komnaxmhas orépecm-
Hocmv V aaemenma e, UHGAPUAHMHAS OMHOCUMEALHO GHYMPEHHUX
asmomopgusmos, mo G yHumodyispha.

B camowm pmene, mycth p — JeBas Mepa Xaapa ma G. [{as mo6oro
s € G umeeMm (V) = p(s7Vs) = Ag(s)u(V), orryna

AG(S) = 1:

nockoabky 0 < (V) << +oo.
W3 93TOr0 HEHOCPe/CTBEHHO BHTEKAaeT

Canegcreue. Ecau G Juckpemna, usu KOMRAKMHA, UAL KOMMYMO-~
musha, mo G ynumodyaspha.

Bnpouem, korga G Kommymamusna, 3To TpmBmaabuo. OTMeTHM
TakiKe, 9T0 eciu G JuckpemHha, To Mepa Ha G, Ansd KOTOPOA KasKAas
TOYKa MMeeT Maccy 1, oueBmjgHO, ABIAeTca JeBoil w mpaBoil Mepoir
Xaapa ma G, HaskiBaeMo#l HOpmuposanHoli Mepoil Xaapa Ha G. Ecan
G Komnaxmma, TO CymecTBYeT, W IPHUTOM eWHCTBeHHAaH, Mepa Xaapa
u Ha G Takas, uro W(G) = 1; ee HA3HIBAIOT HOPMUDOBAHHOL MEPOI -
Xaapa #a G. Ho rorga G 0fHOBPEMEeHHO [MCKpeTHA H KOMIAKTHA,
TO eCTh KOHEYHA, 5TH f[Ba COTTalleHus He COBHANAIOT; B 9TOM CIydae
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BCerja Hajfo 0c060 YTOIHATH, YTO CleyeT HOHUMAThH 0] HOPMHPOBAaH-
HOi1 Mepoi Xaapa.

Hoprpyuma u ¢arToprpynna yHEMORYAAPHOA IPYHDOH HE Bcerjpa
yruMopyaapun (§ 2, ynpaxuenue 5). Cp., ogHaxo, § 2, mpenmoxe-
ume 10.

°Tlos:e MH HOKajkeM, 9T0 HAJIBIOTeHTHRE WK nonynpoche CBSI3-
Hele rpynnsl JI¥ yHUMORYIAPHM.,

4. Moiyav aemomopwusma

Ilyets G — AokaabHO KOMOAKTHAA Ipynma, ¢ — aBToMopduaM
rpynns G u p — nesBag Mepa Xaapa ma G. flcmo, aro ¢~(u) croa
6yner aeBoit Mepoit Xaapa Ha G. CiefoBaTesibHO, CYMECTBYeT (Teope-
Ma 1), @ OpHTOM TOJBKO OfHO, TaKoe wucxo a > 0, uro ¢(p) = ap.
CoriacHo Teopeme {1, 9TO YMCIG HEe 3aBMCHT OT BHbGOpPA MepH M.
3ameTum, uTO, OTHPABIAACH OT HpaBoil Mepm Xaapa, Hampumep,

G-p (n°3), MmH mpumiu 66 K ToMy e CKamApy a: ubo u3 TOro,
uto ¢! ocraBuser Ag wHBapuwaHTHHM (n° 3, 3aMeuaHue), ciefyer,

aro ¢ MAG-p) = AG-¢7N(p) = aAG-p.

Oneepenenue 4. Yucao a >0, ydosaemsopawwee paserncmesy
¢ (n) = ap, Hasvisaemcs Mmodyaem asmomopPusma @ u 06osnauaemcs
modg ¢ uau npocmo mod @.

Ecim f ecrs p-mHTerpupyeMas ¢yHKNuUA HA G, TO

[ 1@ @) dn @) =modq) { 1@ dp @) (31)
Ecam A ecTs p-uHTErpmpyeMoe HMOJMHOMecTBO u3 G, T0
p (¢ (4)) = (mod ) p (4). (32)

B uwacrtHOCTH, 0G03Hauasa i S€ G uwepes i, BHYTPeHHHWH aBTOMOp-
Qusm z > s7lzs, mmeem iz' =8 (s) y (s), sHaywr,
:—1
' (W =08(s)u="A2¢(s) 1
#, CleIoBATENLHO,

mod i, = Ag (5). (33)

Ecnu G puckpeTHa winm KOMIAKTHA, TO HEDEHECEHUEM CTPYKTYpPH
cpasy y0exaeMCcs B TOM, 9TO IpH J00oM aBTOMopdusme ¢ rpynnoh G
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ee HOpMEUDOBaHHAs Mepa Xaapa mepexopur B cebsa. CiepoBaTedbHO,
asmomopgusm kax Juckpemuoii, marx U KOMRAKMHOL 2pYnnu umeem
Mmodyav 1.

IIeepaoxeanE 4. Hycme G — A0KaAbHO KoMnAKmMHAR 2pynnd,
I' — monoaoeuneckas spynna u yv— u, — maroii zomomopgusm 2pyn=-
av I' 6 epynny @ asmomopgusmos epynnw G, umo (y, ) > uy(x)
ecmb  HenpepuvigHoe omobpascenue npoussedenus I' X G ¢ G. Tozda
omo6padcernue y > mod (uy) ecmv Henpepuisroe npedcmaesierue 2pyn-
na T ¢ R

OueBmano, 8T0 0TOGpasKenue ecTh (adreGpandecroe) NpeCTaBICHES
rpynou I' B R}; mocrarouHo foxasaTs ero HempephiBHOCTB. ITycTh
fE&Z(@) n S — Hocurean f. [Iycrn, gamee, yo € I' m U — oTHOCHTENB-
HO KOMIIAKTHASA OKPECTHOCTH MHOsKecTBA U, (S). OToGpaskenne p = u,
€CTh HempepHBHOe oTofpakeHue rpyunnsl I' B rpynny &, nayeneHnyo
Tomonorme woMmaktHoit cxoguMoctu (O6m. Tom., ra. X, 2-e wuap.,
§ 3, reopema 3); caejoBaTeiLHO, ANA Y, KOCTATOUHO ONH3KEX K Yo,

umeeM uy'(S) < U. Torpa memma 1 moxasmiBaer, uTo S Fup(2))dp(z)

(rme p o3HavaeT JeBylo Mepy Xaapa Ha () HeIpepHBHO 3aBUCHT OT 7,
OTKYAa U ClefyeT IpPefJosKeHHe.

3. Mepa Xaapa npousdeedenus

Meepnomenur 5. Hycme (G,)e1— ceMelicmeo A0KaAbHO KOMNAKM-
wux epynn. Ilycmwv, dasee, w, 0as kaxdozo € 1—aesas (coors.
npasas) mepa Xaapa na G,. IIpednososcum, umo cyuecmeyem maroe
woneunoe muoxcecmeo J I, umo npu awbom v€1—J zpynna G,

somnarkmra u W (G)=1. Toz0a mepa-npoussederue @ w, ecmov .eeas
vel

(cootB. npasas) mepa Xaapa Ha G=H G,.. Ecau z=(x)€EG, mo
eI

Ag (x) =te[1I AGL‘ ().

U3 ompepeneHuit cpasdy ke BEHITEKaeT, Y4TO AJsA J0GOr0 KOHEYHOIO
muoskectBa J < I mpomseesieEme ® |, ecTh ieBad (COOTB. IpaBasd) Mepa
LWeJ

Xaapa Ha H G,. Caenosatenbro, ® W, €CTh Jepasd (COOTB. IPaBasd)
WEJ eI

mepa Xaapa ma G (ran. III, § 5, upemnoskenme 6). C ppyroii
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CTODPOHH, ecim W, — JeBble MePsl Xaapa, TO

8 (2) (® p) = ® 8 () = ® (Ag, () m) = ([] Ag, (x)) ® 1.,
eI LET LET tE1 138

otkyna Ag (z) = IEIIAG‘ (2.).
L

Il pume pr 1) Mepa JleGera ua R" ectb mepa Xaapa apuguras-
Ho#i rpymmel R™.

2) Orobpasxenue (r, u)—>ru ecrb u3oMOpPYESM I PoUSBEIEHMSI
R* x U ga C* (O6m. Tou., ra. VIII, § 1, n° 3). Ecau mocpenctBom
sToro m3oMopduama orosxpectsurh C* ¢ RY X U u o6o3HaduuTs wepes
du mepy Xaapa ma U, To, cornacmo npumepy 2 n° 2, r-tdrdu Gynmer
mepoir Xaapa ma C*. C gpyroii croponn, Oueruusa 0 —» 210 gatep-
Baxa [0, 1] ma U, coraacuo npumepy 3 n° 2, upeoGpasyer mepy JleGera
d9 unrepsana [0,1] B mepy Xaapa ma U. Orciopa caemyer, 910 Opn
f € &£ (C*) muTerpan

4o 1

| { £ (rersme) r2.ar ao
00 :

ompenensier mMepy Xaapa una C*,

6. Mepa Xaapa npoexmueénozo npedera

Mycrs G — AokanbrO KoMOAKTHAA {m, BHAYHMT, IOJHAsA) TPYIIA.
Ilycrs, panee, (Kg)eca — PuasTpylomeecs mo yOHBaHUAI CeMeHCTRO
KOMIAKTHBIX HOPMAJBHHX JendrTenedl rpynnosl G, EMeIOMuX Hepece-
genue {e} (Tax 4ro Gasmc PuiabTPa, KOTOPHIL 06pasyT K., cXoaurcs
k e). ITonosmm G, = G/K,; 1 OycTh g : G > Gg U @gq : Go—> Gy
{(a > P) — ramoHUueckue romoMopdusmsl. Torga HPOEKTUBHHHA Ipe-
les TpoeKTuBHOM cucTeMbl (G, (Qpo) OTOMKZECTBHM C G, 3 KaHOHMYe-
CKOe 0TOGpaskeHme HTOr0 HPOEKTHBHOrO mpefeia B G, OTOMIECTBEMO
¢ ¢y (O6m. Tom., ra. I11, 3-e uap., § 7, upepnoxenne 2). OroGpaske-
HASA Qg M Qgo — COOCTBeHHBIE (TaM e, § 4, ClefcTBHe 2 mpeMJioHie-
Hus 1). I™H ycaoBUA 0CTAHYTCSA HEM3MEHHHIMH HA NPOTSIKEHHHM BCETO
sToTO N°,

JEMma 2. IIyemov f € 4 (G), S — komnarmmuoe noOmmoxcecmso
us G, codepacawee suppf, U — omrpumasn oxpecmHocme mHOICECMER
S 6Gue>0. Toz0a cyyecmsytom maroe a € A u makas GyHEYuUL
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g € K (G), pasnas ryawo ene U u nocmosmnnas Ha waaccax no K,
wmo |f—gl<e.

by Dyemv p u p' — mepw na G, ydosaemsopsiowue pasencmey
Qo) = @o(p’) an awbozo o € A. Tozda p = p'.

CymectByer Taxoe a3 € A, uro Ko, S} Ko, (G — U)= & (O6m.
Tou., ra. II, 3-e max., § 4, mpepiosxenme 4). CruexoBaTenbHO, MBI
MOKeM, yBenwdmB S M yMenbliuB [/, mpeqmonosKuTh, 9o S u U
ABJAAIOTCA 06eIMHEHUAMHY KiaccoB 0 Kg,. PaccMoTpuM HenpephIBHEIE
gucioBee ¢yHrnum 2 Ha S, obxajaomme CieqyIOMMUM CBOHCTBOM:
CYImecTByeT TaKoe O > O, 9TO 2 MOCTOAHHA Ha Kiaaccax mo K,. 9Tu
QYEKIUHA cocTaBaAIT HogaareGpy anre6pet ¢7(S) (ubo (8% ) — dmabr-
pyomeecs mo yORBAHUIO ceMeHCTBO), KOTOpAs CONEPIKUT IMOCTOAHHEE
¥ oTHeNseT TOYKU u3 S: B caMoM jejie, OYCTh £ ¥ J — J(BEé PasdJuIHbIC
TOYKH ¥3 S; Tak Kak IepeceveHmeM MHOXecTB K, CIy:kuT {e}, TO
Hajigerca Takoe O > Oy, 9TO @u(Z) 7= @q(y), u 3aTeM Takas Hempe-
PHBHAA Ha @q(S) 4mcmoBas ¢yHrmua u, uro u(9q(z)) = u(pq(y)).
CorgacEo Teopeme Beiiepurrpacca — Croyna, cymectByloT o > 04
m HempepniBHag Ha S ¢yHrums 2 > 0, mocroAHHAA Ha Kiaaccax
e
2
M O(t) = (t — -82—)+ u b’ = 38oh. Torga pyrknua b’ HempepsiBHA

no Ko u tarasg, 910 | f — h | 5 va S. Jlaa raxgoro ¢ € R modo-

&
2
a sHaumt, |f —h' | < e Ha S. C apyroit croponn, k'(z) = 0, ecan
&
- -
IIpoomxus k' HymeM Ha [OIOJHEHHe MHOKeCTBA S, DONYIAM PYHK-
IU0 g, YHOBIETBOPAINIYID MOCTABJEHHHM YCIOBHUAM, 9eM M KoKa-
3aHO a).

Iycrs remeps p u W' — Takme Meps Ha G, 410 @u(p) = @u(p’)
npu awbom o € A. Ilycrs, panee, v € &% (G) ects PyHKIUA, MOCTOAH~
Hag Ha Kiaccax mo Ko JiA HEKOTOporo o € A, TaAK 4TO MOKHO HAaIH-
caTb U = WoQ,, IMe w €& (Gy); Torma w) = (9u(u))w) =

14

= (o (1)) (w) = p'(v); orclopa sawarogaem, uro, B cuay a), po=up.

#a S, > 0, mocrogHBa Ha kuaccax mo K, u | — 7' | K na S,

T OPHWHA[JIMUT IpaHune MHO;kectBa S B G, u6o Torga A(r) <

ITeepnomenne 6. IHycmo pg, 04a Kaxcdozo o € A,— nosoxrcumens-
Has mepa Ha Go. Ilpednosomcum, umo @go(ny) = g 04z o > B.
Tozda cywecmsyem, u npumom eQUHCMEEHHAR, NOAOHCUMEALHASL MEDA 1)
Ha G makasn, umo Qqu(p) = Ko 048 Kaxcdozo o € A.
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EnuucrBeHHOCTE Ccpasy caegyer us jgemmbl 2b). Ilowamewm cyme-
crBoBanme MepH p. Ilyers V — BeKTODHOe mPOCTPAHCTBO BeeX (yHK-
i, TpuHAIeKAMUX ¢4 (G) ¥ TOCTOSHHBIX HA KIACCAX IO HEKOTOPO-
My Ky. Cornacuo semme 2a), V GynmeT HOnoKUTENBHO HU300UIBLHBEIM
BeKTOpHHM momupocrpancrBom (ri. III, § 2, n° 5) mpocrpamcTa
& (G). Hyers f € V. CymecrByer Takoe a € A, 4To f HOCTOSHHR
Ha Kaaccax mo K. Ilyrem daxropusamuu, / ompepenser GyHKIUIO
fo € A (Gg). Ymeno u (f) = pq(fn) He 3aBuCHT 0T BHGopa @, uGo ecan
P — Takoi mERexRC, 9TO f MOCTOSIHHA HA Knaccax mo Kg, uy € A Takoso,
ato y>a, Y > B, To f onpepenser Taxme Qymrmuu [ € & (Gg),
Iy €& (Gy), 9ro f = fgo@g = fyo@y; TOTMA fo 0 @ug = fy, 3HAURT,
Ly(fy) = (@Pay(py))(fa) = Halfe), @ ToIHO TaK Ke p4(fy) = pglfe),
OTKYEa M CJefyeT Hame yTBeD)KaeHWe. Temeps HCHO, dTO [
ects auHeiiHaa dopma HA V u g9ro W(f) > 0 paa f > 0. Coraacamo
opegaoeHnio 2 § 2 raasn 111, p mpopomraerca go monokuTENABHON
MepH Ha (7, KOTOPYH Mul CHoBa oGos3HaduM depes p. [lo camomy
TOCTPOEHHIO MeDPH [ uMeeM @q(i) = po ANA KakgorTo a € A.

OUPENEAEHUE 5. | HA3HEAEMCA NPOCKMUBHOM NDeOesoM MED W -

[IPERAOKERHE 7. B 0603HaAueHUAT npedaoxcenus 6, ecau kancdoe
We ecmb aesasn (COOTB. npagas) mepa Xaapa Ha Gy, Mo B ecmb aeas
(cootB. npasas) mepa Xaapa na G.

Homyctum, mampumep, 4To P, — jeBHe Mephl Xaapa, ¥ OyCTh
s € G. Haa rampgoro z € G uMeeM . :

(9o 0 Y(EN@) = 9a(s7) = Pal8)Pal) = (P(Pals)) © 9a)(z);

caenoBareabHo, Qqu(Y(s)n) = 7(9a(s))ha = Pe. Crado Gurs, B cHAy
aemMel 2b), y(s)p = p, Tak uro P ecth Jepaga Mepa Xaapa.

Otumpe K, OymyT UpenmonaraTkCA HE TOJBKO KOMIAKTHHIMU,
HO H omkpumumu B G. Torga G, puckpeTHH, a rpynna Ko/Kg, rae
f > a, xoMDaKTHA ¥ ZUCKPeTHA, To ecTh KoHedHA. I'pymna G ymumo-
nyaspua (mpepiokeHue 3).

Heeanomerne 8. a) ITyemov p u p' — makue dse nososcumesvrte
mepy Ha G, umo Oas 06020 o u 4106020 kaacca C no K umeem mecmo

pasencmso W(C) = p'(C). Tozda p = p'.
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b) Bagurcupyem nekomopoe ao € A. Ilyemv n, Oan awbozo
O > Oo O03HA¥AEM HUCAO daeMermo8 KoHeunoy epynnit Ko /Kq.
Ha G cywecmsyem, u npumom eOUHCMBEEHHAS, NOLOHUMELLHAR Mepa
w maras, umo npu swbom o € A ranowi waacc no Ko umeem mepy
ng'. Ilpu smom p ecmv mepa Xaapa wa G, 0as komopoii W(Kq,) = 1.

IIycrs p u p' — momoskuTenbHEe MEPH Ha G, YEOBJIETBOpPAKIUE
yCioBHIO DYHKTa a). Torga ToYKM AuCKPeTHOU rpynuk G, uMelT OfHY
U Ty 5ke Mepy OTHOCHTENbHO @q (1) 4 @q(u’), oTEyma @u(p) = ¢oln’)-
W Tak Kak 9T0 BepHO mpH JGoM @, To u = p’ (1emma 2b)).

Hoxrasxem b). Ilyerb po misa moboro o > Go 03HAYaeT TAKYKO
mMepy Xaapa Ha AHWCKpeTHO# rpynme G, 9T0 Ka)KAAs TOYKA WMeeT
Mepy ng', ¥ mycTs o um f TakoBH, 910 0 > f > 0o. Torma Kp/Ke
uMeeT Nq/ng duemeHToB. CiieoBaTenbHO, QPpy(lLy) €CTH TAKAA Mepa

— n —
Ha Gy, 9TO Kajkpag TOUKA MMeeT B KadeCTBe Mephl nal-—;;i:nﬁl;

HHAUe TOBOPHA,
Ppallia) = Mg

Temeps fAocTaTOYRO UPMMEHWTH LpeNIoKeHHsa 6 u 7.

Il puwmep. Iyers Qp ects p-aguaHOe Houe, HonoxHerue moasa ¢
o p-agudeckoir mHopme |z |, = p~*»® (06m. rTom., ra. 1X, 2-e
nsg., § 3, n° 2). dneMenTH U3 Q, Ha3HBAOTCA P-AOUUECKUMU HUCLAMU .
O6o3Ha9uM mO-Tpe;kHeMy dYepe3 |Z|, HempepeBHOe HPOXOJKEHHE
p-afudeckoir HopMu Ha Qp. Mmeem

[z 4+ ylp < sup(zlp, [Ylp)

oAz, y'ns Q (ram ‘me), u, sHAUMT, gIA z, ¥y u3 Q,; Kpome Toro,
ecan |Ylp <|Zlp, 10 | + Ylp = |Z]p, TAK KaK

lzlp =1(@ + ) — yls<<suP(z + ylp, 1Ylp)-

Ecau (z,) ects mociemoBaTenbHocTs Todek m3 Qp, crpeMamasics
K2EQ To |2 —x,)p <<|Zlp ¥ |2 — 2plp < |%lp nAaA Beex
[0CTaTOYHO GOJBMINX 72, M, 3HAYMT, |Z|p =|Z,|p. OTHM HOKA3aHO,
uro ||y nas aoGoro x € Q ecTs cremeHs p.

Iycrs Zp ects sammxanue Z B Qg 910 — mopxoabmo moas Qpy
er0 BJIeMEHTH HABHBAITCH UestiMU D-adudeckumu yuctamu. Vimeem
lzlp < 1 mas xampmoro z € Z,. O6paTHO, mycTh T — TAKOH BIEMEHT
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us Qp, aro |z|, < 1; moxramem, uro x €'Z,; CymeCTBYeT LOCIeN0~
BaTeIBHOCTD (x,) diemeHToB us Q, cTpeMamasca K x, u, B CUIY Bhilile-
HBJI0KEHHOT0, |Z,|p < 1 mis Bcex gocraTouHo GOIBIIMX 7; JgocTa-
TOYHO HOKa3aTh, 4T0 I, OpPHHARIEKUT Z; HIA BCeX JOCTATOUHO
60aBIINX 7; HHHIMHI CJOBAMH, BCe CBOFUTCA K Ciydarl, korga z€Q;
Torma & = a/b, roe b BBAEMHO WPOCTO ¢ p; AU KamAOro IEIoro
n > 0 cymecrByor Takue bp, €Z u h, € Z, uro bb, + h,p"=1,

aab’ +-ah,p™ , B, p" ,
_._Tn—_::abn_l_a_g_p_n lx_abn!p\(\p

-

OTHYJIa £ = , Tax 4TO0 @b,

CTpeMuTCA K Z.

U3 aroro caepgyer, uro 3aMrEYTHA map ¢ meaTrpoM 0 u paguycoM
p~", COBDANAONIAI ¢ OTKPHTHM MapoM ¢ meaTpoM 0 m paguycom p~"+1,
ects p"Z,. CrefoBaTenbHo, TOLOIOIAYECKOE HIPOCTPAHCTBO Q 3KCTpe-
MAJABHO, a TeM CaMHM u BoonaHe HecBasuo (O6m. rom., ra. IX,
2-e usn., § 6, n°4).

Hoxaskem, aro mease wncaa 0, 1, . . ., p* — 1 cocraBisAOT mOJ-
HyI0 cucreMy BH4eToB Z, mo Mopymio p"Z,. Ilpespme Bcero, mis
J06HX ABYX TakuX meawx k u k' umeem |k — k'|, > p™, Tak uro
KJIACCH BTHX YHCEJ U0 MOAyualn p"Z, pasaumunn. C gpyroit cTOpoHN,
oyers x € Zy; cymecrsyer Takoe k € Z, uro |x — k|,  p™"; ©Dpm-
GaBaaa ® &k Hexoropoe KpaTHOe p", MOKHO Ipejmojararh, 1ro
k €0, p" — 1], u z cpaBHEMO ¢ k mo Mopyuio p"Z,, 9eM Hallle yTBEPsK-
JieHZe [{0Ka3aHO. JTO IOKa3kBaeT, 910 Z,/p"Z,, KaHOHNIEeCKH H30MOPP-
"o Z/p"Z. KpoMe Toro, Msl BAAumM, 9T0 Z, OPefKOMDAKTHO, & CleJ0-
BaTenpHO, Oynyunm momHEM, komnakmruo. Tak Kak Z, ecTh OTRpHITAg
noprpynna B Qp, 10 Q A0kaabro kKomnarmuo. Tonomorus B Qp umeer
cuernnilt Gasuc (O6m. Tom., ra. IX, 2-e usx., § 2, ciencrsue mpesxo-
xenus 16). ApgnrTuBHas rpyoma Q, orompecTBAMa ¢ IPOEKTHBHBIM
upepenoM puckperEhx rpyon Qp/p"Z.

Ha apgmuruBHO# rpynme Q, cymecTByer, W DPHTOM eHHCTBEHHAs
mepa Xaapa o Takas, 9To a(Zp) = 1; oHa Ha3bIBAeTCA HOPMUPOGAH-
wot mepoti Xaapa Ha Q. Tak kar Z, ectb o0bequHeHHe p" Hemepe-
CeKAIMEXCA KAaccaB mo p*Zy (n — nenoe > 0), 10 a(p"Zy) = p™;
TouHO TaK e o(p™"Zy) = p", Tak 4ro oKoHuareabHo o(p"Z,) = p~"
upu n1060M n € Z. CornacHo upemaosmernnio 8b), o ecmv eduncmeennas
nosoxcumenvras mepa na Qp, o6aadawyas mem céoticmsom, ¥mo ecarKuL
gaacc no pLy, (n — yeave > 0) umeem mepy p~".

Ouesnpro, cymenme o Ha Zp ectb Mepa Xaapa Ha Z.
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7. Joraavroe onpedeaenue mepst Xaapa

IIpepnoxenue 9. I[Hyemv G — A0KaAHO KOMRAKMHAA zpYnid,
V — ee omrpuimoe nodmnoxncecmso U P — HeHYAe6aR ROAOICUMEALHAL
mepa na V, obaadarowan caedyrowum csoiicmsom: ecau U — omrpuimoe
nodmuoncecngo uz V u s € G maroso, wmo sU — V, mo o6pason mepw
Wy, uhdyyuposanwnol mepoii W ra U, npu zomeomopdusme x> sx
nnooncecmea U na sU caymcum pgy. Toeda na G cyuwecmeyem, u npu-
mom eduncmeennan, aeeas Mmepa Xaapa o, undyyupywwas w
na V.

IIyers ps maa aoboro s € G o3HauaeT o6pas MepEl | OPHU [oMEo-
Moppusme x +—> sx MHO:kectBa V ma sV. Cymenue p, Ha V() sV
ecth o0pas MepH Ugivny OpU CymeHuH orTo0paskeHus I +—> ST
ua sV 1 V; no ycaoBumo, 310T 00pas ecTh pysyv. llpuMeHsAs mepe-
HOC, BHHM, 9T0 Py B [ MMEIOT OFHO M TO ke cyxeHue Ha sV | tV
npu a1068x s n ¢. CaegoBareabHo, B cuny npeanomennsa 1 § 3 raa-
Bol III, cymecrByer mepa a Ha G, mEgymupyiomad us Ha sV npu
ao6oM s. flcHO, 9TO O ecTh egMHCTBeHHAd IJeBas Mepa Xaapa Ha G,
HHAynEpyomas p Ha V.

CaepcrBue. Iyeme G u G' — aokaabno Komnaxmubie 2pynnwl,
V (coots. V') — omkpuimas okpecmuocmv HeimpasbHo20 dAEMEHMA
zpynnvt G (coors. G') u @ — maxoli LOKALLHBLG U3OMODPHUSM 2pYnNbL
G' ¢ G (O6m. Tomu., ra. III, § 1, onpepenenue 2), onpedesennviii na V',
umo ¢(V') = V. Ilycme, daace, o' ecmv aegas mepa Xaapa na G’
u ayr — ee cyncenue na V'. Tozda @ (ay-) ecmo cymcenue na V 0dnosnay-
HO onpelerennoli iesoii mepvl Xaapa o Ha G.

Ilyers V; — Taxas OTKPHITAA OKPECTHOCTHL 3jieMeHTa ¢ B (G, 4TO
ViV' < V. Ilycrs, nanee, p ects cysxerHme ¢ (ay.) HA Vi, W mycrs
oTKpHToe moaMHO:kecTBo U u3 Vy; u s € G rakoBu, uro sU — V.
Nmeem s € ViV;' < V, u, sHaumT, s = ¢(s’) ¢ Herortoprim s € V.
IIyers z € U. Torpa z = ¢@(z') ¢ HexoropweiM z € V, u, crano OuiTh,
sz = (s )p(z") = ¢(s'z"), mockonsry sx€sU V. Tak kak JeBhe
nepeHocs B G’ COXPaHAIT @', TO MBI BUFUM, 9T0 Vi I' |l YIOBIETBOPAIOT
yenosuam upepioskeruda 9. Ilyers o ects meBasg mepa Xaapa Ha G,
nEpynupylomas p Ha Vi. Jlas xamporo ¢ € V cymecTByer Takas oT-
KPHTaA OKpPecTHoCTh W »oiaementa e B Vi, aro tW < V. Torpa
cysxerme ¢(oi) Ha (W HoxyuaeTcs HepeHOCOM u3 CysKeHus W Ha W,
9 H. Bypbaxu
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a sHaUMT, W3 cy:xeHus o na tW. CxegoBarennsuno, ¢(ay+) ecTh cyike-
HEe o BHA V.

ToBopAT, 4To a rosyuaemces us o' npu ROMOWU AOKALBHOZ0 U30-
Mopgusma .

II puzmep. Mepa Xaapa Ha T, monyueHnas B mpumepe 3 n° 2,
MozeT ObTh oaydeHa us Meph JleGera na R mpm moMoInu JIOKAJILHOTO
m3omopdusna R B T.

8. OmuoOCUMEALHO UHBAPUAHIMHBIE Mepbl

IIrepnoskenue! 10. ITycms G — A0KGABHO KOMNAKMHAR epynnd
U | ~— OMHOCUMEAbHO AeB0UHSADUAHMHAL MEDA € MYALIMURAUERMOPOM
X Ha G. Ecau 4y — Hnenpepuighoe npedcmasaenue epynnv G ¢ C*, mo
MEPA Y1-U OMHOCUMEADHO JE60UHEADUAHIMHG U UMeem MYAbmunau-

Kamop ys¥.
B camoM peuxe,

P p) = @) PEm) = (rals™x)« (xls) ™ w) = (rax)(e) (51 ).

Cagncreur 1. ITyemv p — aesan mepa Xaapa wa G. [Jas mozo
ymobu Henytesas mepd v Ha G 6ulaa OMHOCUMEAbHO JAe80UHBADUAHNL-
HOTi, HeobzoOumo w docmamouro, umobwl ona umera eud ay-p, 2de
a € C* a y ecmb Henpepuighoe npedcmagsenue epynnvi G ¢ C;
moada ee MYALMURIUKEAMOP €CMb Y.

Ycaosue mocratouno (upepsoskerue 10). C gpyroit cTroponsl, ecau
v eCTh HeHYyJeBAA OTHOCHTEJIBHO JIEBOWHBADUAHTHAS MEPA ¢ MYJbTH-
IIHKATOPOM 7, TO ¥~ '-v JeBomHBapmanTHa (upesinoxkenue 10) u, cue-
AOBATEBHO, HMeeT BUj ap, rae a¢ € C* (caepcrBue TeopeMsr 1).

CapnctBuE 2. Beakaa omHOCUMEAbHO 1€80UHEAPUAHMHAL Mepa
OMHOCUMEAbHO NPACOUHEADUAHMHA.
B camoMm mene, B 0003HaYeHUAX caedcTBus 1,
8(s)(y-w) = (B(s))- (8(s)m) = (x(s)x)- (Ag(s)p) =
= (xAc)(&)(x 1)- A (34)
Haguuas ¢ aToro MoMeHTa, MK OyfaeM, Ha OCHOBAHUM CIleJICTBUA 2,

roBOpUTh MPOCTO 00 OmMHOCUMEAbHO UHEAPUAHMHBT Mepar Ha G.
YacTHEIME CJHYY4AMI OTHOCHTeJIBHO WHBADHAHTHHX Mep CJyiRaT
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AeBLle ¥ MpaBble Mepsl Xaapa. ¥ 3ajaHHOH OTHOCHTENbHO WHBAPHAHT-
HOW MepH v Ha G CjefyeT DasnwdaTh ee J4e6blil MYJLbMUNIUKAmop ¥,
u npaewi mysvmuniukamop vy’ , oupenenseMble PABEHCTBAME Y(s)v =
= y(s)"v, O8(s)v = % '(s)v. B cmay (34), 9TH MyIABTHNIHKATOPH CBA-

3aHLI COOTHOUIEHHNEM /
x = %4¢- (35)

ObGosHauas BClOMy 4epes L JeBylo Mepy Xaapa, uMeeM
v=(3-m)" =%-u= A5,

TAK YTO V— OTHOCHTEJbHO WHBADHAHTHAS MeDa C JeBHM MYIbTHILIH-
karopoM % ~'Ag' M mpaBbiM MyJbTHILIMKATOpPOM Y 1.

IIpene6peskuMbie, NTOKaIbHO HOpeHeOpe)KEMBe, H3MEDUMMEeE H JIO-
KaJbHO MHTEIDUpYyeMHe ¢yHKnuu GyAyT OHE U Te e IO OTHOUICHHIO
K a000# OTHOCMTENbHO WHBADHAHTHOH Mepe.

9. KsazuuneéapuanmHsie meput

[Teegnoxesne 11. Iyecmv G — A0KaABHO Komnakmuas z2pynna
u n — aesan mepa Xaapa na G. Jas moeo umobw mepa v == 0 na G
oviaa neeonaasuuneap’uanmna, Heobxodumo u docmamouro, umobu oHa
b6uaa JkeusateHmHa L.

HocraToanocts oueBuaHa. [loxaskeM, 94To 1€BOKBASMMHEBAPUAHTHA SR
Mepa v == () axBuBageHTHA K. MORHO orpaHmYIMTHCA caydaeM v > 0.
Ilyets A — xommaxTHOe NOAMHOKecTBO u3 G. CHpaBemimBoCTH
yTBep:xjeHuA OyHeT yCTAaHOBIEHA, eCIHH MH [OKaykeM, 4To yCHIOBHA
u(d) = 0 u v(4) = O sxBuBanentHH (ra. V, § 5, n° 5, sameuanne).

a) lan wamporo f € & (G) dymrmua (z, y) — f(z)pa(ry) na
GX G (v @ p)-uETerpupyeMa, TaK Kak OHA MOJYHEIPEPHBHA CBEPXY,
OTPAHWYEHA H €€ HOCHUTENb COJCPIKUTCS B KOMIAKTHOM MHOMKECTBe
K x KA, rne K = supp f. Caenosatennro, mo TeopeMe JleGera —
DOy6unu, -

fov foa@i@a@= @@ | oa@aw. @

b) IIyers v(4) = 0. Ilo ycaosuio, v(zA) = 0 gas mw6oro z € G
H, 3HAUAT, OpaBadA YacTh ¢popmyas (36) paBHa mymio. [losTomy cyme-
CTByeT TaKoe v-IpeHeGpeKHMoe MHOMKeCTBO Ny, uTo AJAA Jd0boro



132 MEPA XAAPA ria. vi, § 1

y & N; mmeem :
0= (0@ @d@=8s )" | 92 @ f @Y dn@. (3

IIycrs B — roMIakTHOE TOXMHOMeCTBO u3 (r, iuA Koroporo v{B) #
0, u mycts B KadecTBe [ Gepercs ¢yHruuA us & .(G), pasHas 1
Ha AB-1. Torma cymectsyer y € B, naa rotoporo BhmojHeHo (37).
Ho mockoabry

a@)f(@y™) = galx)

1A BceXx y £ B, To TeM caMBM jokasaHo, 9To W(A) = 0.

¢) IIyere p(4) = 0. Torga gna moboit pyrruunm f € &¢.(G) nenan
wacTh Gopmyiasi (36) paBHa Hymlo, a BHAYAT, TWPABag TOMe paBHA
myno. CregosaTensHO, CYMECTBYET TaKoe JIOKAJBHO W-TpeHeOperku-
Moe MHo3kecTBo M, 9To

§ @a (2y) dv (1) =0

masa Beex ¢ ¢ M. Ilockoabky p == 0, 3BakirogaeM otciona, 910 v(rA4) =
= 0 gasa mexoropuix z € &, otryma v(4) = 0.

Ipumensa mpegnoskenme 11 B G°, BUANM, YTO NPABOKBA3HUHBA-
PHUAHTHBIE MEpPH TOIECTBEHHH NeBOKBA3MMHBAPHAHTHHIM. Te u 1apy-
THe HABHBAITCA MPOCTO KEA3UUHBADUAHMHWMU mepamu Ha G.

10. JoraavHo KoMRnaxmmMsie meaa

Oupepenenue 6. Ilyemy K — sokaavho kKomnaxmuoe mero. Mody-
Aem asemenma a € K* nasnsaemes u obosnanaemes modg(a) uau npo-
cmo mod(a) modyav asmomopgusma x > axr addumusroil epynns K+
meaa K; no ycaosuro mod(0) = 0.

Hpuwsmepsn. 1) Iyers K=R. Ecaz s>0, 7o 5[0, 1]=]0, s};
ectm s< 0, o 5[0, 1] =[s, 0]. Cuegosarenpno, modg(Z) = |¢|
mas moboro ¢ € R.

2) Myers K = Qp. Ecam s€ Qf rakoso, uto |[s|, = p™, T0
sZp ecTb MHOMKECTBO TeX * € Qp, muA KoTophX |p]< p~"; 3Hadwr,
o6o3Hauan wepes | HOpMEpoBaHHYI0 Mepy Xaapa Ha Qp, mmeem

w(sZy) = p~™.
Hoaromy modq,(t) = |tlp ana maoboro ¢ € Q.
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Ieenioxenne 12. Qynryus mod nenpepsisrna va K u mod(abd) =
= mod(a)mod(d), Kakosw 6v Hu 6uau a u b uz K.

ITocnexHee cooTHoHIeHMe OUeBMUHO. IIpemmoskeHue 4 MOKa3hIBaer,
yto QyHKnus mod HempepHBHA B Kajoi Toure u3 K*. Ocraerca
JuIb JToKasaTh ee HelpeprBHOCTh B 0. J[nsa muckperHoro K 310 ode-
BHJHO; JOOyCTHM Ho3TOMYy, uTo K He puckperHo. IlycTh a — Mepa
Xaapa ga K+ u  -— KOMIIAKTHOe TIOAMHOKeCTBO m3 K, Al KOTOPOra
a(C) > 0; ectm a € K*, To a(aC) = mod(a)a(C). Tak kar K He au-
CKPEeTHO, TO a({0}) = 0 (upemmoskenme 2); BHAUHT, IIA KaKAOTG
¢ > 0 cymecTByer Takas oTKpHTaa oKkpectHocTs Hynsa U, aro a(U) <
< &. Tak rar mpoussegenue B K HempepsiBHO, To aC < U paa Bcex
a, nocrarouno Gamskux kK 0, m Torma mod(a) < &/a(C). '

IMeegnomenus 13. yemo Vi das awbozo M >0 oswauaem muo-
acecmeo mex r€ K, 0as komoptix mod(z) < M. Ecau K ne duckpemno,
mo mHoxcecmsa Vyr o6pasyom GyHOGMEHMANLHYIO CUEMEMY KOMNAKM-
HUX okpecmuocmel Hyas ¢ K.

CornacHo mpepmosenuo 12, mMHoMecTBa Vjyy ABIAIOTCA 3aMKHY-
THIMH OKDeCcTHOCTAMY Hylns. IloxaskeM, 9To OHEH KoMOAKTHH. IIycTh
U — xoMmakTHas okpecTHOCTHh Ryiad. B K cymecrByer Taroe r == 0,
aro mod(r) <1 umw r" € U pna scex n > 0; B caMoMm jlene, HyCTh
W — rakas orpectHoCTh Hyls, uto WU — U; B CHIy NpPefioKe-
mua 12, B K cymectByer takoe r %= 0, aro mod(r) <1 u rc UONW;
rorga r* € WU < U u magykumeli mo n moxywaeM, uto r* € U gas
Bcex n > 0. IToxaseM, uto V,, comepssurca B o0beUHEHNH KOHEY-
Horo umciaa MHOmecTB r~?U (¢ — memoe > 0), wem u GyAer moKasza-
Ho, 9T0 V) KommakTHH. Ecim & — mpepgenbHas TOYKA MOCIENOBA-
TenpHOCTH (r"), To mod(z) ecTh mpefenbHAA TOYKA MOCIEZOBATENb-
Hoct® (mod(r)"), m, smaumtr, mod(z) = 0, z = 0; mockoasry U
KOMIAKTHO, sakiaiogaeM (O6m. Ttom., ra. I, 3-e msx., § 9, caepcrue
Teopemsl 7), uro lim r* = 0. Bossmem Torga a € Vyr. Tark kak mocae-

N=>00

ZOBATENBHOCTD (M™2)p>¢ CTPEMUTCA K HYIIO, TO CYINEeCTBYeT HAUMEHb-
mee n > 0 rtakoe, aro r"a € U. Ecau n >0, to r*~la ¢ U u, snagut,
g ¢ UNC(rU); sammramme X muomectBa U () C(rU) KoMHmakTHO,
mocKonbKRy kommaktHO U, m me copgepskur O, mockoabry rU ecTh
OKpeCTHOCTh HYyJA; CJIefoBaTenbHO, Ha X, mod £ MHUHOPHPYeTCA
HeroTopsiM umcaoM m > 0. Crano OGwTh, ecam n >0, To
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m < mod(r*a), otkyga mod(r-1)*  M/m. Ho tak rak mod(r-!)>1,
TO0 Ielroe 7 MOMKeT TPUHEMATHL IUIOh He 3aBUCANIEE OT ¢ KOHOYHOE
THCI0 3HAYEHWH, UTO M 3aBePIIaeT JOKA3aTEILCTBO KOMIAKTHOCTH.
' Hakomen, Tak KaK IepeceieHHe KOMIAKTHHIX OKDECTHOCTEH HyIA
Vu cBogurcs k {0}, 10 oHum 06pasdyioT PyHIaMeHTANBHYIO CHCTEMY
okpectnocreit Hyna (O6m. Ttom., ra. I, 3-mam., § 9, mpemmose-
gue 1),

CrnepctBue. Tonoroeus Heduckpemmozo A0KAALHO20 KOMNAKMHOZ0
meaa obaadaem cuemmubvim Gasucom.

Heiticreutensno, K ecThb o0befUHeHHe KOMIIAKTHHIX MHOMKECTB
Vi, Vi, ... C ppyroit croponsi, K merpmsyemo (O6m. Tom., ra. IX,
2-e man., § 3, opegnoskenne 1). CregosarenbHo, Tomonorus B K uMmeer
cueTHHE Gasuc (Tam ke, § 2, ciemctBme upemmoskeHus 16).

Ipepnoxenue 14. ITycme o — mepa Xaapa na K+. Toeda B =
= (modg)a ecmb aesas mepa Xaapa HG MYALIMURAUKAMUBHOU
epynne K*.

Heiicteurensro, npu b € K* oroGpaswerme ¢ > blg Tema K
B K mepesopur o B (modgb)a, u, sHauur, (modg) ‘e B ceba, oTRY-
Ha H cjiejyeT IPeloKeHue. '

Cnepctue. ITycmv f — gynryus, onpedesennas na K* u npunu-
MAOUAS SHAUCHUS 8 R uau s Hekomopom OAHAZO60M RPoCMPAHCMAE.
Has mozo umobu f Gviaa B-unmezpupyema, neobxodumo u docmamouko,
umobs Guiaa a-unmezpupyema gyukyus (modg)~Y, u mozda

§ r@ap@ = (modi (@) £ () dot (3).
K* K+

JTo BHITEKaeT u3 mpegnoskeHus 14, cmeperBuA mpepmomerus 13

u Teopemst 1 § 5 raaBsl V.

IIrEpgnomeruE 15. Hpednororcum, wmo K rommymamusno. ITycmo
U — asmomopgusm sekmoprozo npocmpancmea E = K". Toraa

mody u = modg (det u).
JocTaTodHo - yCTAHOBHTHL CIPaBeAIMBOCTE (GOPMYNH, KOrga U
upoberaer Kakyro-mubo cucremy ofpasyomux rpynmm GL(E). Ho

GL(E) mopospaerca caemyomuMmu saementamz (Aar., ra. II, 3-e
#3fd., § 10, cnegcreme 2 mpepnoxenus 14):
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(a) sneMeHTaMH u; BHUAA
X1y « v oy Zn) = (To(t)y - - -1 Ta(m),
re 6€Gn; ‘
(b) anemeHTaMu u,; BHAA
@1y ooy Tn) P> {aZys Ty 0oy Tp)
¢ a€ K*%
(c) smemeHTaME u3 BHNIA

n
(xiv DRI .’Cn) = (.2'1'*"'22 CiZiy L2y v v sy .l'n)-
1=

Basas f € 4% (E) m o6osHauuB uepes o Mepy Xaapa ma K*, momy-

HgaeM
n

S S f(:c1+2cixi, Tay s xn).doc(xi)doc(xz) . do () =

K™ i=2

:S S doc(xz)...doc(»xn)Sf(x,—i—éci:ci,xz,...,xn)doc(xi)z
Rl , K i=2

:S 5 doc(xz)...doa(xn)\'f(xi,xz,...,xn)da(xi):
k"1 i

— § S f(xgy ooy za) dou(ay) - .. do(22);

a ¢ gpyro#i cropoms, modg(detu,) = modg(1) = 1, orkyma momy-
gaes TpeOyeMuil pesynbTaT IafA uU;. AHAJOTUUHEIM IyTeM yCTAHABIHU-
BaeM eT0 NIA Uy U Us.

ITyerr K — nMoRambHO KOMIAKTHOE Ioje ¥ K — BEKTOpHOe Ipo-
CTPAHCTBO KOHeUHOU pasdmepHocts n Haj K. Wsomopduam ¢ BerTop-
Horo mpocrpancTBa K'* Ha BeKTOpPHOe HpocTpaHcTBo E mpeobGpasyer
TONOJIOTHIO IIPOCTPAaBCTBA K™ B TOMOJOrHI0 mpocTpaHcTa E, KoTopas
npeBpamaer £ B JOKAJILHO KOMIAKTHOE BEKTOPHOE IIPOCTPAHCTBO. JTa
TonoaoTuA (Ha3HBAEGMAA KAHOHUYECKOIl) He BAaBHCHT OT ¢, IIOCKOIBRY .
BCAKWI aBTOMOpP(HU3M BEKTOPHOTO MPOCTPaHCTBA K" B3AaMMHO HeEIpe-
peiBeH. B panbmeitnieM, eciu me GyHeT OroBopeHo IMPOTHBHOE, IOBOPS
o E ®ak o TOmOJNOTHYECKOM BEKTOPHOM HPOCTPAHCTBE, ME BCerja
OymeM mMerh B BHAY TOJBKO UTO OIPeAENeHHYI0 TomoJgoruio. Bearui
aBTOMOPPHU3M U BEKTOPHOTO TMPOCTPAHCTBA K B3aWMHO HempepHEBeH,
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tak 9T0 modyu ompemenen. Ecam ke u — HeoOpaTHMHIE dHIOMOP-
¢usm mpocrpancrea E, to GygeM cumrars modgu = 0. Torxa:

CnegersuE 1. ITyemv K — aokaavho komnaxmuoe nose u E —
KOHewHomepHoe gexmoproe npocmpancmeo Had K. Jas wasxcdozo sndo-
smopgusma u eexkmoprozo npocmparcmsaa E umeen

modg (¥) = modg (det u).

Ilna o6patumoro u 910 BHTEKaer ma mpegunoykenus 15, Eciau me v
HeoGpatuM, To detu = 0, u, smaumr, modg (detu) = 0 = modgu.

Caencrsme 2. Iyemv E —n-meproe Oelicmaumednhoe 6eKMOPHOE
npocmparcmso, (e, €2, ..., éx) —e20 Oasuc, P—muosxecmeo mex

n
z= }]’éieiEE, y womopuix 0 E; <1 daa mamcdozo i, u p—edun-
i=1

cmeennan mepa Xaapa na addumusnoi epynne FE, maxas, umo
u(P)=1. Iyems, danee, xy, ..., xn—mouru uz E u S—samuny-

mas  eunyraas oboaouka e E  mnomecmsa {0, zy, ..., xn}. FEcau
n

xXi— Zocijej, mo
i=1 .
p(S)==;L(S)==7%—|det(aiﬂ[.

Oropectsum E ¢ R™ mpm momomu m3oMopduaMa, IepeBOfAINETo
{e;) B ramoHmueckuii Gasmc npoctpamctsa R". Torma p coBmagaer
¢ Mepoit JleGera pu, ma R".

Homycrum cHauama, 910 T = e npu mwobom i. Torma S Oypmer
mHOMecTBOM S, Tex = = (§;) € R*, v koropmx §; > 0 nna Beex i
&+ ...+ E L Moaowum yu,(S,) = a,, u myerb A€ R.
Orompecreasaa R™ ¢ R™?! x R, Mommuo paceMorpers cpea (), MHOKe-
c¢ta S, mo A. Idror cpes Oymer mycrteiM, ecim A << 0 mmm A > 1;
ectu ke 0 < A4, 10 C) ectb mMuoxkecTBO TeX (&, ..., §p-1) €
€R™, gaa wortopmx & >0,..., 8, >0, &+ .. . +EuK
< 1 — A, #, 3Ha4UT, Womyuaercs u3 S,y IPHA TOMOIIE TIOMOTETHH
¢ woapdummentom 1 — A, Tak uro pp1(Ci) = (1 — A)"ta,.
ITo Teopeme Jlebera — @yGunu,

1
%SM—MHMﬂM=%%¢
0

Tark xak a;=1, TO 3aKmI0o4aeM, 49TO Un=—r-
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BepaeMmca remeps K ob6miemy cayuao caegctBuA. IlycTs w— taroit
sapoMopduam mpocrpanctea R", 90 u (e;) = ; nua xamporo i. Umeem
u (Sp)=3S. Ecnm u obparuM, To mpejmoskeHme 10 mOKassBaeT, UYro

hn (S)zziz—]detu|=—ni!—]det (oi5) |-

o

Tarx nax S — S cofep/KUTCA B KOHEUYHOM YHWCIE T'HUEPILTIOCKOCTE,

TO pc(.g’)zpc(S). Haxonen, ecim u HeoGpatuM, TO S Comep/KHTCS
B HEKOTOpO# rumepmiockoctu, Tak uro W (S)=0=det (a;;).

11. KoneunonepHute aarzedpsl nad A0KAABNO
KOMNAEHHOLN TREeAOM

IIycts K — mone m A ectp K-anrebpa KOHETHOTO0 PAHra € ef(u—
HUYHBIM 3aeMmeHToM. IlyceTh, nanee, L,, R, nus mwo6oro ¢ € A o3Ha-
9a10T 9HAOMOPYHMBMH Z +—> 4, X P> Za BEKTOPHOT0 HpocTpaHcTBa A
u Najx(a) € K, Nacyx(a) € K — HOPMBL DlleMEHTa ¢ B DPeryJADHHIX
npefcTaBIeHAAX anre6psl A H OPOTHBONONOMKHOHR amreGper A°;
HanoMHUM, 910 Na/x(a) = det(La), Naex (a) = det (R;). Cuemyio-
Hiye YCIOBUSA PABHOCHIBHH: ¢ o6parumo, L, o6patam B Homy (4, 4),
R, o6parum B Homg (A4, 4), Na/k (a) 5= 0, N4k (a) 5= 0. O6o3na-
quyM depes A* MHOKeCTBO BCeX 0OpaTHMHIX djeMeHTOB u3 A.

ITpexgnonoxum Temeps, uTo K NOKATLHO KOMIAKTHO, W, ClIefOBa-
Te1bHO, anrebpa A nokanbHo KoMHakTHA. Torma Nax u Naoyx —
HenpephuBHEE oToOpaskeHua A B K, u, sHauut, A* omrpuimo B A.
B cuny caepcrBus 1 mpepnomenus 15, uMeeM

mody Ly =modg N4/ (@), moda R,=modg Nao/x(a). (38)

Mrennoskerus 16. ITycmv o — mepa Xaapa addumuernoli epynnut
anzebpur A. Mepu

(modg Na/k (a))rdo(a). (modg Nae/x (2))7t do(a)

Ha A* seaslomes coomeemcmeenHo 4esoll U npasoll Mepol Xaapa
MYABIMUNAUKQAMUEHOL 2pynny A*.

B camoMm pene, mycrh o — Cy’sKeHHWE MePH O HA OTKPBITOe MHOsKe-
crBo A*. Iaa a € A* umeem Lo (a') = (modg N4,k (a)) o, u, spaqur,

(HlOdK NA/K (a))‘l do’ (a)
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ecTh Jepad Mepa Xaapa Ha A* (caencrsme 1 mpegmoskermsa 10). Ilepe-
XOjIfA K TIPOTHBOMONOKHOH anrebpe, BHAWM, 4YTO

(modg N 4o/ () da’ (a)

©cTh mpapasd Mepa Xaapa Ha A*.

Meepnomenue 17. Ipednososcum, umo A écmy (A0KALLHO KOM-
naxmuoe) meao. Jas ao6ozo a € A umeem moda (a) = modgNa/x (a).
dto — BHjOE3MeHeHHe TepBoR u3 dopmyn (38).

Hpusmepsw. 1) Bossmem K = R, 4 = C. YuuthBaa npegio-
skenme 4 w3 Aar., ra. VIII, § 12, monyuaem, uto modc (z)=]z|®
ana Kaggoro z € C.

.2) Bosemem K = R, a B rauectse 4 — meao xsamepruotos H
{O6m. Tom., ra. VIII, 3-e msa., § 1, n° 4). PaccmorpuM caenyromue
saementsl u3 My(C):

0 0 —1 i 0
Xiz(L 0)’ XZ:(1 _0)1 X3:(O —_1)7

xotopuie BMecte ¢ I, obpasyior Gasuc M, (C) mapy C. Jlerko yGeamrn-
<A, 9TO

Xf:X§:X§=—]2, X Xo= —XoX =X,
X2X3=—‘X3X2=Xh X3X1="X1X3”—“X2-
CaenoparenbHo, orobpaskenme a - bi-tcj+4-dkvr>s al,+bX -+ cXs+
-+ dX; mpopomxaercst xo C-usomopguama anre6pu C @ g H Ha amre6py
M, (C). Tax wax [H:R]=4, 1m0 C ecrp meitrpammsatop Tema H
1 TIpuBejileHHAaA HOpMa anemeHTa ¢ =a -+ bit-cj--dkcH ectd

‘Nrd (¢) =det (als+ X+ cX; +dXy) =
(a—{—id —c-+ib

=det . .
c-+ib a—id
Corsacao mpegnokernnioo 8 us Anr., ra. VIII, § 12, umeem

Nam (g)= (Nrdum (9))* =l q[I*
A reneph mpemuoskeHue 17 IIOKa3BIRAET, YTO
mody (7) = || ¢ *.

Bomee rayfokoe m3ydenme CTPOEHMSA JIOKAJIBHO KOMIAKTHHIX TeJ
Gyger mposegeHo B HommyTarmeHoil anreGpe, ra. VI, § 9.

):az—}—bz—}—c?+d2:||q”2.
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YopaskHeHuA

1) lycrb G — KoMmakrHas rpynmna. IToka3aTs, YTO BCAKOE HEIPePHB-
Hoe mpejicTaBleHde ¢ Tpynmsl G B R¥ takoBo, urto @(G) = {1}. BrBectn
OTCIOfia, YTO OTHOCHTEIBRHO HHBapHaHTHAsA HOJOMKATENbHAR Mepa Ha G
MHBADPAAHTHA.

2) Hycre G — TomollormiecKas Ipymma, KOMMYTAHT KOTOPOH BCIOXY
naoreH B Heil. IlokaszaTh, UTO BCAKOe HeNpEpPLIBHOE IpejiCcTaBieHHe ¢
rpynnsl G B OTHENEMYI0 KOMMYTaTEBHEYIO TPYIIYy TaKoOBO, uTo ¢(G) = {e}.
BriBecrn orciofa, 4ro ecim G TOKaJbHO KOMIAKTHA, TO BCAKAA OTHOCHTEINb-
HO WHBapHaHTHas KOMIUIEKCHas Mepa Ha G WMHBapuaHTHAa. B wacTHocTH,
G YHHMONYASIpHA.

3) Hycts G —M0KaNpHO KOMIAKTHAfA TpyHNa, [ —Jesas Mepa Xaapa
ma G 1 v:Agi/z p. Iloxasats, 4To

y(s)v:Ag(s)1/2v, 6(s)v=Ag(s)1/2v, V=,

4) Mycrs G 1 G' — NOKaJABHO KOMIAKTHEE rpynmsl, V (coorB. V') —
GTKpPHITas OKPECTROCTb HEHTPATBHOTO dJeMeHTa B G (cooTB. G') M @ —
JNIOKanbHHE H3oMopdusM G’ B G, oupenenenHuidl Ha V' @\ TakKoi, uwro
(V') = V. Horasarb, aro Ago ¢ ecTh cymenme Ag Ha V',

5) Hycrs paa aw6oro a, OPAHALIEKAMETO MyJbTHIUIAKATHBHON
Tpymne Q*, @(a) ecTh aBTOMOPU3M aAIUTHBHOM I'pynnsl R, ompeneirenasii
dopmynoii @(a)r = az. Hapenum Q% puckperHOl Tomoxoruei. ITycth
G — TonojorydecKoe moaynpsaMoe mpoussefeHne Q% m R, ompenensemoe
otobpaskeanem ¢ (O6m. Tom., ra. III, 3-e mag. § 2, n° 10). Iloxaszars,
410 G JNoKanbHO H3oMopdHa R, HO He yHUMOmylIApHa.

6) Ilycrs G — NOKaXpHO KOMIAKTHAaA rpymma, ofnajgaomas OTKpLI-
Tol KoMmaKTHOH moprpymmoii H. [lokasars, uro mod ¢ € Q¥ pua mio-
doro asroMopdusMa ¢ rpymnn G. [3ameruts, uro ¢(H) | H mmeer
Komeunrdi wHpere B H m @(H).] ITokasars, 910 paBencrBo Ag (s) = 1
OTUpefeNseT OTKPHTYO HoATpynny rpynmsr G, copepskamyio H.

7) lyere G — NOKANBHO KOMIAKTHas Tpynma, f — jgeBaa Mepa
Xaapa Ha G, A — NMOIMHOKECTBO U3 G H B — TaKo€ OTHOCHTEIHHO KOM-
maKTHOe f-MHTerpHpyeMoe HOAMHO;KecTBO W3 G, dro [(B) > 0. Ioxa-
3aTh, YTO eCcAM KOMHAKTHEIC HOJMHOKeCTBa H3 AB HMeNT orpaHHYeHHLIe
MepPH OTHOCHTENBHO §, TO A OTHOCHTEIBHO KOMIAKTHO. [BaaTh 3a ofpasern
paccysuuenane mpenioxenus 1.]

8) Ilyctb G — nOKANTBHO KOMIIAKTHAS Tpynna, A — BCIOHY IAOTHOE
MHO;KecTBO B G, o0 — JeBaa Mepa Xaapa Ha G u H — o-usMepuMoe mop-
MHOeCTBO u3 G, ofnajamomee cHeAyIOMEM CBOHCTBOM: puias JioGoro
s € A muoxkecrBa sH (| (CH) u H (| (CsH) N0RaNBHO ot-IipeHEeH peKAMEL.
Tlokasars, wro H J0OKaldbHO O-TpeHeOpe;KEMO HMJIH HMeeT JOKAJLHO
o-npenebpesxumoe gononuenne. [[loraszath, uTo Qg ¢ JeBomHBAapPHAHTHA. |

9) B o6osmadenusx poKasarexncrBa Teopemn 1, myers B — epnm-
CTBeHHAs JleBasa Mepa Xaapa Ha G, mus xoropoil B(fe) = 1. Ilokasarny
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aro [4(f) crpemmrca k P(f) mo B paa mobdoro f € J(G). [Mycrs a ecrs
HpeflenbHAA TOIKA LA g k=> [, (f) o B. CymecrByer Taxol, ynbTpaduinTp
%, maxopupylommit B, uro I (f) crpemmres x a mo U. C apyrof cro-
pornbl, [4(f) crpemurca x B(f) mo %.]

10) Hyers G — NOKANBHO KOMIAKTHAS TPYINa U [ — JeBasg Mepa
Xaapa Ha G. IlokasaTh, 4TO BCAKOE [-HHTEIpHpYEMOE MHO;KECTBO A
CONEPKUTCA B CYETHOM OOBeJMHEHHM KOMIAKTHHX MHOKecTB. [Cecrn
K ciIy4aio, Korga A OTKDHITO, W 3aMeTHTh, 4TO CYIECTBYET OTKPHTAf
HOATPYHIA TPYNIE G, ABAAIMAACA CYETHEIM O0BENIIHEHHEM KOMIIAKTHHIX
TIOIMHO}KECTB. ]

#*11) IycTs G — HelHCKpeTHAdA JIOKAlIBbHO KOMIIAKTHAA I'pyNIa, cder-
Hasg B GECKOHEYHOCTH, N P — JeBasa Mepa Xaapa rpyumel G. Ilorasarr,
9TO BCAKAs KOMIIAKTHAS OKPECTHOCTh V ajleMeHTa ¢ COMIeP:KUT HOPMAJL-
HEI penmTenb H rpyunm G, P-upemeGpemuMeii m raxoi, uro G/H ectn
HONBCKAA JOKANLHO KOMIAKTHAA rpyrma. [BosMoxEbIi cmocof paceysn-
JeHHs: NyCcTb L — OTKPHTad NOATPYNIA TPyHmH G, IMOPOMKACHHASA MHOME-
crBOM V; m mycrb by, ba, .. .— IOpeICTaBHTENH JMCBHX KJIaccoB 1o L.
O6pasoBars yORBAIOINYIO MOCAEIOBATEABHOCTE (V;) TAKHX CHMMETPHIHBIX
oxpecrHOCTell aaemeHTa e, 4T0: 1) V2 < V4, 2) 2Vl < Vo pum
Beex z € V, 3) b; Vbt < Van (1 <0 <)y &) B(Va) < 1/n. Monomwurs
H=v:NV2(1 ...l

Iyeth (f,) — moCae10BaTeABHOCTD YUCAOBHX GYHKIHH HA G, paBHOMEPHO
HeIpepHIBEBIX OTHOCUTENIHLHO JEBOH paBHOMepHOH# cTpPYKTypH. ITokasars,
uro H MOKHO IHOCTPOUTH TaK, YTO0H, KpoMe TOro, f, OBIH HOCTOSHHBL
Ha Kxaccax no H. [Bmbpars V, B npeispymeM NOCTPOERIH Tak,
urofer | f; (2)—fi (¥) | < 1/n opr 27y € Vyp m 1 i 0]

Ilyctb  (gn) — HOCTEHOBATENBHOCTH P-MHTEIPUPYEMHX  WHCIOBHX
¢yarunii Ha G. [loxasarb, uro H MOKHO HOCTPOHTH TaK, 4T00H gn OB
[I0YTH BCIOAY HMOCTOSHHH Ha Kiaccax mo H.

12) Hycrp K — HegUCKPETHOE JOKAJBHO KOMIIAKTHOE TeJo H K —
lNeBoe TOIOJOruYecKoe BEKTOPHOe IpocrpamcTBo Hag K.

a) Eciu E ogHOoMepHO, To E maomopdro K. [Baars 3a ofpasern moxa-
3areNbCeTBO NpepiaoskeEns 2 m3 Tonm. Bekr. mpocrp., ra. I, § 2, samenun
aBconrorHoe sHaueHue PyHKnUeir mody.]

b) Ecan E n-MepHo, To E msomopduo K. [Basars sa obpasen qoxasa-
TeaberBo Teopemsl 2 m3 Tom. Bexr. mpoctp., ra. I, § 2.]

¢) IpennonosxuM, 4To £ JOKaJbHO KoMuakTtHo. IIyerb F — ero mopg-
NMPOCTPAHCTBO KOHEUHOH pasMmepHOCTE n. Ilyers modg(a) ana aoGoro
a € K osHawaer Mojydib oro0paskeHHs r +—» az TpocTpaHcTa E B cebs.
Tax kak F, coraacuo b), samkryro B E, T0 Mo3kHO 00pasoBaTh mo'dE/F(a).
Tokasarb, uro modg(a) = mody (a)? modE/F"(a). Iloxasars, uTo ecim
modg(a) < 1 u F 5= E, To modg/p(a) < 1. [a® — 0 upu n — -} oo} pac-
CY:;KIlag KaK IpH [0Ka3aTeIbCTBe HpeniokeHna 12, BmBecTH oTciofa, 4To
modE/F(a")—>0.] BrBecTu orciona, uro n < log modg(1/a)/log modx (1/a),
u, 3HAYHT, E KOHEIHOMEPHO.
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[B KomMyraTtmeHo#i aireGpe, ra. VI, 6ymer mokasaHo, 9T0 TOHOJIO-
TUA JIOKAJIBHO KOMHOAKTHOTO Tela MojkeT OHITh ompejielieHa MOCPEICTBOM
HeKoTopOH HopMul. Torpa mocuepHuii pe3yibraT myHKTa €) GyAeT YacTHEIM
caydaeM TeopeMbl 3 w3 Tom. BekT. mpocrp., ri. I, § 2.]

*13) Ilycte G — NOKaNBHO KOMIAKTHAasA TCpynma, jeficTByromas
HENPEepPHBHO €JI€Ba B IONLCKOM JOKAJbHO KOMIAKTHOM mHpocrpaHctse T,
f — memas mepa Xaapa Ha G M V — HONOKATENbHAA Mepa Ha T, KBas3H-
UHBAPUAHTHAA OTHOCHTENLHO G.

a) CymecrByer ¢pyHKmuaA (s, z) > (s, ) >0 Ba G X T, JA0OKAIBHO
{B @ v)-mETErpHpyeMas W TaKas, 49T0 st AIGOrO s € G GYHKOHA T b=>
> ¥(s~1, z) JOKaNBPHO V-HHTErpEpyeEMa U YHOBJIETBODAET COOTHOHICHHIO
v(8)v = y(s7!, -)v. [[lorasars, ucmonbays samedvanme B n° 5§ 5 raasn V,
aro (s, x) b=> (s, sz) npeobpasyer § () v B DKBHBAIEHTHYIO Mepy; NyCTh
A(s71, z)dB(s)dv(z) — ora oxBuUBaZeHTHas Mepa. Jliaa Bcex @ € ¢4 (G) m

P € H(T) nmeem
S @ (s)dB(s) S P (sz) dv (z)= S @ (s)dp(s) S. P () x (s71, z)dv (),

OTKyHa Sxp(sx) dv (z) = g P (2) % (s71, z)dv(z) BCIOAy, KpoMme INOKAABHO

P-npemebpemumoro wmmosectsa N (P). Torpa npumennts nemmy 1
§ 3 ramaem tVI, satem msmemuth % Ha (§ v)-upemeGpe;xumom mMHO-
KecrTse. |

b) Horasare, uTo mus a06uX s 1 ¢ u3 G

¥ (st, )=y (s, tx) (¢, z)

BCIOZY, 32 MCKJYEeHHEM HEKOTOPOTo V-IPeHedpeKaMoro MHOKECTBa
sHavennit z [BocmodbaoBarbes cooTHOmEHHEM Y(st)v = y(s)(y(H)V)].

c) IloxasaTh, ur0 GyHKnHsA y H3 a) OmpegeleHa Bcogy Ha G X 7,
KpoMe HEKOTOpPOTo JOKaJbHO (P ) V)-IpeHeGpesRIMOT0 MHOKECTBA.

*14) Iycts 7' — N0KaJBHO KOMIAKTHOE IPOCTPAHCTBO U % — paBHO-
MepHas CTPYKTypa Ha I, A KOTODPOR CYIIEeCTBYeT TaKoe OKpy:xenme V,
garo V(i) kommaktHo npw xiobom ¢ € T (O6mi. rom., ru. II, 3-e usn., § 4,
yopaskaerue 9). Ilycrs, ¢ Lpyroii cropoms:, I' ecTh TaKas PaBHOMEDHO
PaBHOCTENICHHO HENpepHBHAA TI'pymHa ToMeoMopguaMoB mpocrpancTsa [
{OTHOCHTETBHO PABHOMEPHOH CTPYKTYpH %), 9T0 cymectyer a € T, opGu-
Ta KoToporo oTHocurenbHo I' Bciopy miorHa. IToxasare, uro Ha T cyme-
CTByeT HeHyJ€Bas IOJNOKHTeNbHAS Mepa, HHBADMAHTHAA OTHOCHTENBHO T,
H 9TO 3Ta Mepa eJHHCTBEHHA ¢ TOYHOCIBIO /10 IOCTOSHHOIO MHOMKUTEIN,
BosmoskHEIE cnocof pefdcTBuii:

1°. B TOM, 4T0 KacaeTcs CYMmECTBOBAHYS MHBAPHAHTHOR MEpHL, Clelo-
BaTh METONY /|OKa3aTeIheTBAa TeopeMH 1; Impeskne Bcero [l0KasaTh, YTO €CIH
K — xoMmakTtHOE HopMHOKeCTBO U3 I M U/ — OTKPHITas OKPECTHOCTH TOY-
KH a, TO CYIecTByeT KOHEYHOE YHCJIO0 TaKUX 3JIeMeHTOB O; € I', 910
K < Uoyv).

i
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2°. B ToM, YTO Kacaercsi €UHCTBEHHOCTH, NPEKIe BCEro 3aMETHTh,
YTO OKpYy:keHHs U3 %, HABapHAHTHEIE OTHOCHTENHHO BCeX roMeoMopdu3MoB
o X o mpocrpametBa T X T, rue o €T, ofpasywr ¢yEEAMEHTAILHYIO
cucreMy oxpyxenuii &. Ilycrs ans m060oro OTHOCHTENBHO KOMHAKTHOTO
muoskectBa A < T m g1060r0 OTHOCHTENHHO KOMUAKTHOTO MHOMKECTBa
B — T, copep:xamero BEyTpeHHNE TOUKH, (A @ B) eCTh HauMeHbIIEe YHCIO
3J1eMEHTOB NOKPHTHA MHOMKeCTBa A, COCTABIEHHOI0 U3 MHO}KECTB BHfia OB,
rie 0 €T; ecmm C — T eCTh TPeThE OTHOCHTENHHO KOMUAKTHOE MHOKE-
CTBO, cofepskamee BHyTpemHHe Toukd, To (A :C) < (A :B)B: ().
Nycrs K — KOMIAKTHOE HOAMEO:KeCTBO M3 I, L 7O K — OTHOCHTEIBHO
KOMIIAKTHOE OTKPHTOe MHOMKeCTBO, V € & — cuMMeTpuYHOE OTKpHTOe
OKpYy:keHme, cofiep:kameeca B V, m Takoe, uto V(K) = L, u WEE —
CHMMeTpHYHOEe 3aMKHYTOe OKpYy:KeHHe, cofiep:rameeca B V. Iaa miobore
CHMMeTpPHIHOTO OKpyxeHuss U £ &, takoro, uto UW <= Vu WU C V,
HOKAa3aTh, UTO AJA BCAKOH HOJORUTEABHOH Mepw v Ha 7, WEBapHAaHTHOI
otHocHuTeNnpEO T,

(W {a) : U (a)) v (K) (L : U (a)) v (V (a)), (1)
(K:U (a))v (W (@) <(V (a) : U (a)) v (L). 2)

Jas sroro pmowkasarth, 4ro ecam (0;(U(a))) — moxkphITHe MHOKecTBa L,
coctasiennoe u3 (L : U(a)) MHOKeCTB, TO Kamymoe z € K IPUHATEKHT
mo xpaitmeiil Mepe (W(a) : U(a)) MuoxecrBaM Buaa o;(V(a)), # uTo Kakpgoe
y € L upumagme:xur He OGomee ueM (V(a): U(a)) MHOKeCTBAM BH7a
0;(W(a)) [3amerurs, utO ecam y € o;(W(a)), 10 0;(U(a)) comep:xuIcHa B
V)l

Ilycte. § ecTh yIpTPaduIABTP, MAKOPUPYOIHE (GUILTD cedeHHit
cucremsr €; uwycTh, pamee, A, — HEIyCroe OTHOCHTEIBHO KOMIAKTHOE
OTKpHTOE WOAMHEO:KECTBO U3 T'; momoxkuM Ay (A) = (4 : U(a))/ (Ao : U(a))
JJISL BCSIKOTO CHMMETPHYHOTO OKpy:keHust U € & m n11060ro OTHOCHTENHHO
xommartTHOro mopMuo:kectBa A u3 T. Ilyets A(4) = lim% Ay (4); nmas

moeGoro KoMOakTHOro mopMHOo;kectBa K us T moxoxuM A'(K) = inf A(B),
rae B upoferaer MHOKECTBO BCEX OTHOCHTEILHO KOMIAKTHHIX OTHPBITHIX
oKkpecTHOCTedl MHOxKectBa K. BmBectn us (1) m (2), uro

MW @)y (K KAL) v @), A (K)v (W (@) <M (W (@)v(L).

Otcrofa 3awa049ATh, 910 ecau K; u Ko— KOMNakTHBIe WOEMHOKECTBA
ns T, a Ly D Ky, Ly D Ky— OTHOCHTEIFHO KOMUAKTHHIE OTKDHITHE MHO-
mectsa, To A (K1) v (Kq)<{h (Ly) v (L4), 1, oxoHuatensno, aro A’ (Kj) v (Kg)=
=M (Ky) v(Ky).

*15) Iycrs G — JOKAJTBHO KOMHAxkTHas rpyunma w H — ee 3aMKHY-
Tas HOETpyuUa, Tak 410 G jAeficTByeT HeupepsBHo B8 G/H. llpenmonoxnm,
4yro H yHOBAETBODSET CAeNyIOmeMy yCIoBHIO: mist ii0boit oxpecrHOCTH V
pJeMeHTa ¢ B (G CYIIECTBYeT Taxas OKpecTHOCTH U ajeMeHTa e, 9TO
HU — VH [3amerurh, ¥TO 9TO YCIOBHE BHIUQJIHSETCSA JJsL BCAKOH HOJ-
"rpyunel H rpyumsl G, ecam e obGaajgaer (ymmaMeHTaNbHOH CHCTeMOii



VIPAKHEHUA 143

OKpecTHOCTeH, AHBAPAAHTHHIX OTHOCATEIBHO BCAKOTO BHYTpPEHHETO aBTO-
Mop¢usma rpynmn GJ. Hoxasars, uro rorfa Ha G/ H cymecrsyer HemyieBas
IOXOKATENbHAS Mepa, HHBAPHAHTHAA OTHOCATENbHO G. [I[I[pEMEEATH TOT
e MeTofl, 4TO H HpPH JI0KA3aTeIhCTBE TeopeMH 1, HpHHAB BO BHHAMAHHE,
¢ ofHOH CTOpOHH, 4TO Korjia U IpoberaerT MHOMKECTBO BCeX OKpecTHOCTeH
3JIeMeHTa ¢ B G, T0o 00pass MHEokecTB H UH upn KaHOHUYECKOM 0ToDpaske-
gan fii G — G/H o6pasyior (QyHZaMeHTATBHYI0 CHCTEMY OKpecTHOCTeH
n{H), a ¢ gpyrofi CTOpOHH, 4To AJA M0G0 OokpecTHOCTH V BieMeHTa e
B G ¥ m10060r0 KOMHAKTHOIO IOAMHOKecTBa K M3 G CYmeCTBYIOT Takas
OKpecTHOCTh, U/ ayeMeHTa ¢ B G B Takoe KOMOAKTHOE IOIMHOMKECTBO L
H3 (G, 9TO BCAKOE MHOKecTBO BHpua sH UH, nepeceraomeecs ¢ K1, myeer
sug sHUH ¢ s’ € L.]

*16) Hycrs G — KOMIAKTHAA KOMMYTATHBHAS rpyuna u £ — mior-
HOe HOZMHOKECTBO W3 (G, YCTOHYMBOE OTHOCHTEJLHO 3aKOHA KOMIO3HIAH
rpymnst G. Ipegmomosmy, uTo AMsA kaxdold OTPaEWIEHHOR YHCIOBOH
¢ymruun f ma E ompepemero wicio M(f), obragammee CIeRylIuM CBOf~
CTBOM: KakOBH Onl HH OHIJIN orpaHndenHne QyExnuu f W g Ha E, ecam
pieMeHTH a;, by m3 E (1 i < m, 1 <k < n) n neficTBUTETbHIE THCAA
a;, Bp (1 i < m 1 <k < n) Takoes, 910 Opu d1060M z € E BHHOJI-

HAETCA HEPABEHCTEO z a;if (za;) < z Prg (xzbr), TO
7 E

(Da)Mh< (; Br) M (g).
1

IpenmonoxpM, KpoMe toro, aro M (1)=1 (cp. Tom. BexT. mpoctp.,
ra. I, Hpunoxenne).

a) llycts y—HopMupoBanHas Mepa Xaapa Ha G. Iloxasars, 4TO A5

M0G0l Hempe PHBHOR UuMCI0BOH (PyHKIHHA f Ha G MMeeM S fdp=M(f|E).
[PacemaTpuBas Hapiesxamee pasbueHue eWHMIb, CKOIb YTOAHO XOPOIIO
OpuGIN3HTL HOCTOSIHEYI0 PyHENHW© Ha E, paBHYIO S fdp, dyuxunsamn

BHIA I > Z aif (za;), rme a;€E.]
1

b) BmiBecTnt #3 a), UTO ecam jus doboro mopmmoskecTBa B m3 E
momoxnTh V(B) = M(pp), TO AAA J06OT0 OTKPHTOrO HonMHOecTBa U
u3 G 6ymem nmers V(U ) E) > p(U), a fia mo6oro 3aMKEYTOTO WOAMEO-
smectea F n3 G 6ymem umers V(FE) < w(F). JIaa Kampgoro p-KBajpu-
pyeMoro momMHOkecTBa P ms G (ra.IV,*§ 5, ympammemme 13d)
(P (] E) = p(P).

~#17) Mycrs T — JOKAJLHO KOMIAKTHOE IPOCTPAHCTBO, & S — IOA-
MEo;kecTBo m3 T, HajlelleEHOe 3aKOHOM KOMIO3HUMH (, Y) b=> xy, Ope-
BPAIIAIONIIM €r0 B MOHOHJ (aupmopH, He 006s3aTeNbHO HMEOmui Heil-
TpadBHEI 37eMeHT) M HempephBHMM Ha S X S, Korga S HafeleHo TOIo-
normeit, Hagynupoparnoil ns T. Kpome Toro, HpegmoNOKEM, UTO KasRaui
snement @3 S peryaspen (Axr., Tia. I, § 2, n°2). IIyers B — orpanu-
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JeEHasl HOJOMKUTeNIbHAsE Mepa Ha 7, cocpegorodeHHas B S (Tak 410 S
p-E3MepuMO) W HMelomas obmyw Mmaccy 1. IlpepmonomkmM, 4ro W seso-
ungapuarmua B CIEYIOIeM CMbICTe: [JIA BCHAKOH 4ucaoBoii ¢yHEKIEH f,
olpejieleHHO Ha S, HeUpepHBHOX M OTpaHWYeHHOH (a 3HAUAT, B CHIY

npepnokerus 9 § 5 raasu IV, p-nsmepumoii), S f (sz) dp( x):S f(x) du(x)

upu Beex s € E. To e caMoe MOJKHO BHPa3HTh, CKasaB, UT0 U(sK) = p(K)
A a060ro KOMHAKTHOTO NojMHOkectBa K u3 S.

a) PaceMorpum ma 7' X T wMepy-HpousBejgeEHe [ (X nj IOKasaTh,
9TO CYWIECTBYIOT TaKWe KOMUAKTHHE HOAMHO;kecTBa K u3 S, 4T0 06pash
mEO;KeCTB K X K upm HempepwBHHX orobpamenuax (z, y) +=> (z, zy)
u (z, y) =—> (2y, r) UMEIOT MePY, CKOJIb YyTOoJHO MAaJIO OTIHYAKIyoca oT 1
[Bocmonn3oBaThest Teopemoil JleGera — Dylwmmm]. 3araiounth O0TCOAA,
970 9TH 06pask MMET 06IMYI0 TOYKY, ¥ M3 3TOTO BHBECTH, 4T0 S ofiajaer
HeATpalbHEIM 37IeMeAToM [cM. Aar., ra. I, § 2, ympammenme 9].

b) Ioxasars, 910 S — KoMHakTHas rpynuaa. [CHagana gokasaTs, 4TO
A BCAKOro * € S BHYTpeHHAA Mepa W, (z5) paéHa 1, ciIegoBaTeJbHO,
zS W3MepuMO M Mepa cocpefioToueHa B zS; Torga zS eCTb MOHOHJ, K KOTO-
pOMy MOKHO NPHMEHHTH pe3yJbTaT OYyHKTA a), 4eM Gyjer morasamgo, 4ro
S — rpynua. [Jlas pgokasarelbCTBA KOMIAKTHOCTH S PacCy:KAaTh Rak
B npengo;keEnd 2. Hakonen, mpuMmeRnTh yupakaesme 21 us O6m, ror.,
va. III, 3-e wmsm., § 4.]

18) ITycts X — 7I0KaNBHEO KOMHAKTHOE WTPOCTPAHCTEO, G — KOM-
IaKTHasg Tpyuna, AeficTByIOmas HenpepwBHO B X, E — opGura HEKOTO-
poit Touxkn u3 X H F — Taroe BEKTOpHOE IPOCTPAHCTBO HEIPEPHBHHIX
gucnoBuX GyHKNHE HA X, 9To Ans mioboi ¢yExnmn f € F m awGoro s € G
umeeM y{(s)f € F ; OPeANOIOKAM, KPOME TOT0, YT0 F COZEp:KAT BCe MOCTOSH-
mre ¢yarnun Ha X . [Iyers z, € X eCTh TOUKA, MHBAPUAHTHAS OTHOCHTEID-
g0 G ¥ Takafg, uto |f(z,) | <51é% [f(y)] pas scawoid Qymwmmu f € F.

]

IToxasats, uto Torga f(z,) = S f(sz)ds nns Bcex z € E u Beex f € F.

. G
{IloxasaTs, 4TO CymiecTByeT TaKas WOJO;KMTENLHAsA Mepa v HAa E, ¢ ofmei

Maccol 1, 9to f(zp) = S f(z2)dv(z) nna Bcex f € F, u OpUMEHHUTH TEOPEMY

Jlefera — Qy6umau.] °C?Iyqaﬁ, korga X = R™, G — oproromansHas rpym-
ma w zy = 0; mpumennts dopmyny (7) § 2.,

19) IMycts X — woMOAKTHOE LPOCTPAHCTBO, A — HOPMHPOBaHHAA
anre6pa ¢ egumauneid Haf R m G — xoMHIaxTHas rpynuma; pejmoOKHM,
uto G medcTByeT HeIpepHBHO B A ¥ B X M 9T0 @ F—> sa JJs a1060r0 s € G -
ecThb aBTOMOpP(H3M ajare6psr A, Hpu KoTopoM ||sa|| = llafl mus Beex
a € A. ToBopaT, uto oToGpaskenne f mpocTpaBCTBa X B A Kosapuanmuo
¢ G, ecan

f (sz) = sf ()
puaBeex s € Guz € X. Ilyers B — NogkoABIO KOIbIAa A X cocrapiernoe
W3 KOBAapMAHTHHX HeHPePHBHHX $YHKIUHA ¥ cOfepskamee BCe .KOBapHAHT-
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HuIe HerlpephiBHEKE oToOpakeruss X B R (rae R oToMecTBIeHO ¢ HEKOTOPOj
mopare6 poit anreGpa A; OTMETHM, 4TO AJA TAKOTO OTOOpasKeHHUs g mMeeM
g(sz) = g(z) pua Bcex s € G u z € X). Mycre, panee, f — KoOBapuaHTHOE
HeIlpepriBHOe oOToOpaskemme X B A; UOpegHOJOKUM, 4YT0 I Jw6oro
y € X cymecTByeT Taxoe 0TO0paskeHHe gy € B, 110 f(y) = g,(y). Torna
anst awboro € > 0 cymecrByer Takoe orobpaskemme g € B, 1ro || f(z) —
— g(@) || < & ans Beex z € X. [llpuMenuTh majileskamee HeUpepPHBHOE
pasbuenue eguunns (¢;) Ha X ¥ BBeCTH QYHKUMH h;, LIS KOTOPHIX h;(r) =

= S @;(sz)ds.]
G

*20) Ilycts G — nOKaABHO KOMIIAKTHAs Tpynma, p — JeBas Mepa
Xaapa Ha G, A W B — jBa HOAMHOkeCTBa H3 G.

a) JlomycTuM, 9TO BRINOJHSIETCS OHO U3 CHEYIOUAX ABYX YCJIOBHIL:

o) A p-HHETETPHPYEMO,

B) p*(4) < 4o, a B p-msMepuMo.
IMoxasare, YT0 B Ka;KIOM U3 3THX [BYX cIy3aeB QyEKmusa f(s) = u*(s4(\B)
PaBHOMEDHO HeIpepHBHa Ha ( OTHOCHTeNBHO IpaBOH pPaBHOMEDPHOH
CTPYKTYypH Tpymmsl G. [[as aobuix aByx mopMHoskecte M W N u3s G
MIOJIOKAM .

d(M, Ny=p*((M N CN)J (NN CM)).

CHauaja paccMOTpeTh CiIyYail, KOTaa A KOMIAKTHO; MCHOAB3Ys TeopeMy 4
§ 4 rnaem I'V, Hokasats, 4T0 A aoboro &€ > 0 cymecrsyer Takas oKpec~
THOCTE U »3JieMeHTa € B (7, 9TO, KAKOBH On HE Ommm s C G m &t € U,

d(sAN B, stA B) .
dareM mpuMmeBuTh yupakHemue 9 § 5 ruaeer IV. IToxasars, uto ecim
B p-namepumo, p*(A) < -+ oo 1 (4,) — yOHBawImag UOCTeN0BATEIBHOCTD
HHTETPHPYEMHX IHOJMHOMKECTB H3 (G, cojepkamas A U Takas, 4dTO
inf(u(4,)) = p*(4), To
p* (sA 1 B)=inf (p* (s4, [ B))

(r1. V, § 2, aemma 1); ¢ gpyroit CropoHH, 3aMeTHTh, 9T0 W(Ap — Aj +1)
crpemurca K O Bmecre ¢ 1/n.]

b) Ecim A p-marerpupyemo u p*(B) < -+ oo, T0 yEKNEA f paBHO-
MEpHO HeUPepLIBHA OTHOCHTEIBHO H NpaBodl H J€BOH paBHOMEPHEIX

CTPYKTYp TpyHnmel G; KpoMmMe TOro, TOrfa S f(s)dp(s) = p(A~L)p*(B).
G

[CBect ® cayuawe, worga B HWHTErpupyeMo} 3aMeTAThb, HYIO TOTAA
REANB)=p(ANs1B), Qaanp=Pea®p ¥ P54 ()=0,,-1 ()]
c) BuBecTn m3 a), 4ro B 0GOMX pacCMOTPEHHHX CAydYasx MHOMKe-
c1Ba AB 1 BA uMenT BHYTPeHHNE TOYKIH. [CM_. ra, VIII, § 4, opegaosxe-
e 17.]
d) Ipusectu B rpyune G = SLy(R) mpAMep KOMOAKTHOTO MHOKECTBA
A ¥ p-u3MepHMOr0 MHOKeCTBA B, pmisn KoTopmXx O f(s) = p(sd(B)
10 m. Bypbakn
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He 0OnJa paBHOMEDHO HEHpPepPHBHON OTHOCHTENLHO JeBOH paBHOMEDHOM
CTPYKTYDPH. [3aMeruth, YTO CYImMECTBYIOT Takas IOCIENOBATEIBHOCTH (f)
DJIEMEHTOB ¥3 G, CTPEMANIASICS K €, ¥ TAKast IOCAe[J0BATeIBHOCTE (S,,) DII6MEH-
TOB W3 G, UTO MOCHNEOBATENBHOCTS (S;%¢sS,) CTpeMHTCA K 6ecroEednocTH. |

e) IlpuBecT mpmMep p[BYX HEH3MEpPUMHEIX HOAMHOMecTB A H B
JOKaNbHO KOMHIAKTHOH Tpynne (, MMEmyXx KOHEYHYI0 BHEIHIOK Mepy
1 Taxkux, 4TOOH ¢yEKUHA S>> p*(sA () B) He OHJIa HeNpephHBHA
(cp. ra. IV, § 4, yupammenmme 8).

21) a) IIycrs G — ToxailBHO KOMIAKTHAS TIpynuma ¥ | — Jesas
Mepa Xaapa Ha G. Ilokasars, uTo ycmoiduusoe MEOKECTBO S < G, Y KOTO-
poro p(S) > 0, obuagaer BEyTpeHEEMH TouKaMu [cM. ympaskmenme 20).
B gacrmoctn, moarpynna H rpyuns G, uMeomas HeHYJeBYI0 BHYTPEHHIOO
Mepy, OTKpHITA.

b) Ecnm G KOMH.ElKTHa, TO BCAKOE YyCTOWUMBOe MHO}ecTBO S < G,
¥ KoToporo p«(S) > 0, ecTh KOMOAKTHAA OTKPHTAS HOATPYINA CPYLIH G,
[3aMeTuTs, YTO BHYTPEHHOCTh MHO;KECTBA S yCTONYNBA, W HCHOAb30BATh
yupazkaerme 17b.]

c) Ilpepmono:xknM, 4T0 G KOMIOAKTHA M KOMMYTaTHBHA, C afJATHBHOI
3amHChI0, M B G CYIECTBYET sieMeHT a GecKomedHoro nopsyka. Iloxasars,
9T0 CYINECTBYeT TaKoe ycrodyuBoe MHO;ecTBo S — G, uro a € S,
—a g S u G =S (—S) [BocuonraoBarbes Teopemoii I[opual; BHBecTn
u3 b), aro S HemsMepuMo H p(S) = 0.

22) Tlycts G — 70OKATBHO KOMIAKTHAasA rpyuma, W — Jesasd Mepa
Xaapa Ha G U A — WHTerpmpyeMoe IOAMHOKECTBO M3 (G, Yy KOTOPOTO
p(4) > 0. Iowasath, uTo MHOxecTBO H(A) Tex s € G, [nA KOTOPEIX
p(A) = (4 () s4), ecTb KoMIaKTHas# rpypma. [3aMernTsh, onmpasch Ha
yupaxkaerne 20, uro H(A) 3aMrEyTO B G. YTOOH y6efuThCsI B KOMIAKT-
goctH H(A4), paccMoTperh Taxoe KOMIAKTHOe MOJMHOKECTBO B u3 A, 4T0

- w(B) > mA4)/2, m poxasate, uto H(A) = BB-l]

*23) Ilycrb G — KOMMYTATHBHAs JOKAJHbHO KOMIAKTHAsA TIpymna,
3amMCHBAaeMas agIuTHBHO, | — Mepa Xaapa Ha G u A, B — mHTErpHpye-
MEle IOAMHOKeCTBa H3 G.

a) Mycrs pas awboro s € G

A'=05(4, By=AU (B+s),  B'=1(4, By)=(A—s) B.

TlokazaTh, uto p{A)+pBY=pn(4)+pn(B) u A’ B  A+-B.

b) Mpepmomoskum, uro O mpumapmexnt A () B. Hapa (A’, B’) unre-
TPHpYeMBIX HOIMROKeCTB H3 G Ha3HBAaeTCsH npoussodnoil mapoii or (A, B),
eI CYIIeCTBYIOT TaKad WOCHeJ0BATEABHOCTE (Sp)<p <, HIEMEHTOB H3 G
W TaK®e fipe IoCIefoBaTeNbHOCTH (Ar)ochns (Br)ogrgn TORMHOMKECTB
w3 G, a0 Ag=A, Bo=B, Ap=0, (Ar-1, Br_1), Bp =1, (Ap-1, Br_y)
AM<kLn), sp€Apy 1<k <n) © A =4,, B =B, Ilokasars, 410
CyImecTByeT NOCAeN0BATeNBHOCTh TakuX map (En, Fp), ut0 Eg=A, Fy=2B5,
aro  {Epyy, Fne1) ecth upcmssogHas mapa or (E,, Fp) m  uro
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KUEr—S) N Fr) > n(Fpeg)—27" npn g060M n u mo6om s € Fp. Iomo-
SKIM E°°2U E,, oo_ﬂFn. Iloxasath, 4uTO
n n

s BeeX s € Eq

c) IpegnonosxuM, uto p (Fo) > 0. Horaszats, 910 PyHKOHs

f ) =p((Eco—s) 1 Foo)
MOKeT NPHHMMATL Jumb 3Hadennsg 0 m u(Fo) w 9to Muoikectso C Tex
s€G, pus KoTOpHX f(s)=p (Fo), OmMEpHMO-3aMKHyMo, HMEET Mepy
p(C)=p(Ex) ¥ ABISETCA 3aMBIKaOMeM MHOKECTBAa Eo [HCNONb30BaTh
yupasguerne 20a) u b)l. C ppyroit cropomsl, mycTb D — MHOMECTBO Tex
s € Fo, ISt KOTOPHX uepeceueHne Fo ¢ J0G0H OKPECTHOCTBIO TOYKH §
umeer Mepy > 0. Iloxasars, 9to [ (D)=p (Foo) 1
w+DCC;

BHIBECTH OTCIONA, uTo D cojep:kutcst B moxrpynme H(C), onmpeneleHHOI
'B yupakEennn 22, ¥ 910 H(C) KoMITaKTHA ¥ oTKpHTa B G. Hakonen, moKa-
3arh, 910 C -+ H(C) = C, uro p(C) > wA) + wB) — w(H(C)) 7 uTo
C — A + B [paccMorpeTh Mepy MHOkecTBa Eo | (¢ — Fo) 1A BeeX
c€cCl. . )

d) BuBecTH m3 C), YTO, KAKOBH O HH GHUIM HHTETPHpYEMble TOTMHO-
smectBa A M B u3 G, aubo Uy (A-+B) > w(d) + w(B), aubo cymecTByer
Takas KOMIAKTHasA OTKpHTas Noarpyoma H rpymms G, ure A - B
copiepssuT Kaace mod H, u torga Ky (4 + B) > wd) 4+ wB) — n(H).
Caywaii, Korga G CBs3HA. .

*24) a) Ilycts A (coorB. B) — mHOmKeCTBO BCex umced z € R, co6-

[ee]
CTBEHHO® JBOMYNOE Pa3l0KEHHE KOTOPHX ¥ — Zy + 2 2;2°1 (zy — me-
i=1
aoe, r; = 0 mam z; = 1 gaa i > 1) Taxomo, aro ; = 0 [masa Bcex der-
mux i > 0 (cooTB. Bcex HederHux i). [Toxasars, uro 4 u B umeror nebe-
TOBy Mepy HYIb, ofHako A - B = R.

b) BrBectn u3 a), uTo cymecTByer 6asnc H mpocrpanctBa R (mag Q),
comep:ramuiica B A () B u, 3Ea9UT, UMe0mHH Mepy Hyab. MHEOKECTBO Py
BCexX 4HMceX rh, TAe r € Q u h € H, TO'Ke WMeeT Mepy HyJb.

c) O6osmauuM dUepe3 P, MHOKECTBO BCeX JEHCTBHTEIBHLIX YHCEN,
Y KOTOpHIX He 00jiee n KOOpHMHAT OTHOCHTENIHHO Gasuca H oTamuEH OT
myas. Ilokasats, 9ro ecan P, upeHe6pe:xmMo # P, 1y H3MepHMO, TO P, 14
upeneSpexumo. [IIycts hy € H; BHauame IOKasaTh, YTO MHOKECTBO S
Tex z € Pp4y, KOODAHHATH KOTOPHIX OTHOCHTENBHO ho OTJIMYEH OT 0,
npereGpesxumo. Mcooansya yupaskmeraue 20, noxasars, uro eciu G P, 44
ge Gouro upemefpesruMuM, 0 B P 44 () CS cymecrBosann G Taxkue fiBe
pasiamyHble TOYKH z’, x”, uT0 (' — z")/hy PAanNMOHAJIBHO, H OTCIOA TPHATH
K HpOTHBOpEUHo. ] '

d) Brisectum u3 a) u b), uto B R cymecTByoT IpeHeGpeKUMEIE MHOMKE-
crea C u D, pas xoropux C--D “Hem3MepHuMo.

10*
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*25) a) Ilycts {—mnonomurensBan uuciaoBas pyHKIMS, ompejeteHHAS
ma R, maTerpupyeMas (orHOCHTedbHO Meph JleGera p Ha R), orpaEmdeH-
Has B MMeomas KOMIAKTHHI HOCHTedb. IIyeTs p=sup f (f). Jas xammgoro

teR

w€R ofosgaauM depes Uy (w) MHOKECTBO TeX ¢ € R, maa KoTopHXx f (1) > w
monoxuM vy (w) =p* (Uy (w)). Ioxasats, ut0 ecau oo >1, TO

oo v
" £ () di = S vy ) aw® ! dw,
oo 0

b) Ofo3HaINM Yepe3 g BTOPYIO UHCIOBYH (YHKIHIO, YIOBIETBOPSIO-
Iy TEM ke YCAOBMAM, 4T0 ¥ f, # HomoxuM O=supg (f). Iycts h—
R

dyHKMs, oupefenenHas Ha R2 ycaosuamu h(u, v)=f(u)4g (v), ecan

f(wg@) =0, 1 h(u, v)=0 B HPOTHBHOM Cjiy4ae; HAKOHEy, MOJOKUM

k()= sup h(u, v), Tag 910 k HOJORMUTENHHA, HHTETPHpYEeMa, OrpaHH-
utv=

yeHA N HMeeT KOMUAKTHHI HOCHTEIb. HOKaSaTB 4TO eCaHu (Z>'1 TO

oo oo
Lk“mdt > (14 8)° (v —Soofa(t)dt-{—-_g o ar).

[3ameruTs, uro ecaum O <<w <1, 10 Up (yw-6w) DUj (yw)+Ug (w),
¥ HCHOJNB30BATH &) M yHpaskHeHHe 23d).]

¢) Iycts pp—Mepa JleGera ma R® n A, B—mETerpupyeMsie NOJ-
maoxectBa 13 R™. Ilokasats, 4TO

((n)s (A+ BN > (pn (AN V™4 (s (B)

(«<nepasercmso Bpynna — Munkoscrozo»). [CBecTH kK caygamo, Korga A4
H B KOMUOAKTHH. 3areM IpOBECTH MEAYKIHIO HO 7, WCHOJb3Ys yupaskHe-
mgue 23d), Teopemy JleGera — (Dybumm, HepaBeHCTBO, [OKa3amHOEe B b),
a raxyke HepaBeHcTBO I'énpuepa.]

*26) Ilycrs G — JOKaJdbHO KOMUAKTHasA Trpynma, | — JjeBasg Mepa
Xaapa ma G, k — nenoe >%1 nm A — uATerpupyemoe Mmo;kectBo. Iloka-
3aTh, YT0 i Jd06oro ¢ > 0 cymecTByer okpecTHOCTE U sieMeHTa € B G,
o6Iaawinas ClefyoImaM CBOMCTBOM: AJIsA di060r0 KOHOYHOIO MHOMKECTBA
S — U, cocrosimero 43 k »JdeMeHTOB, MHOKECTBO TeX s € (, 1Jsa KOTOPHIX
sS — 4, mmeer Mepy >{1 — &)u(4). [Cectn K caywalo, Korma A KOM-
NaKTHO, M B3ATh U Tak, 4r06H

p(A0) < (127 ) .

Ona moGoro KOHeIHOTO MHEOectBa H (G monoxmm p (H)=Card ()
wq(H)=1, ecnix H =+ &, q(H)=0, ecnin H=gf;, oneaupas HHTETPAJIH

Sp(AnsS)ds u Sq(AﬂsS)‘ds,
G

G
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moxasath, oGosmadas aus h<(k uepes Mp MHOKeCTBO TeX s€G, pis
roropux Card (ANsS)=~h, 110

k 3
N o (Mp)=kp(4) m D) p(My) <p(4U).
h=1 h=1 .

R—1
Orciofia 3aKATOUHTH, UTO Z hp (Mp) < kep (A4).]
h=1

27) Nyers G — rpynna, peiicteyromast 8 MHO:xecTBe X. IlommmEo:xe-
¢TB0 P (coots. C) u3 X HA3HBaeTCH G-sanoanenuem (COOTB. G-noxpumuem)s
eca sP [} P =g paa Kamkpuoro s = e u3 G (coorB. ecad X = U sC).

seG
P masnBaercs G-mowenuem, €CIH OHO OfHOBPEMEHHO €CTh G-3aHOJIHEHHE
" G-noxpsiTHE.

a) Hpegnmomo;xuM, uTo X JOKAJIBHO KOMOAKTHO, YTO G CYeTHA U fleli-
CTBYeT HempepniBHO B X H 4TO CYIIECTBYET HEHYJI€Bad WOJOKUTEIbHAs
Mepa p Ha X, WHBapHaHTHas oTHOCHTENbHO G. ITycrs P m C — p-unTe-
TpupyemMbie G-3anodHeHHe M G-uokpoitue. IToxasats, 910 P(C) > p(P).
{3amernts, uro p(C) > Z p(C ) sP).]

8EG

b) Mpennomoninm, KpoMe Toro, 4yro B X CymecTByeT paBHOMEpPHASA
CTPYKTYpa, COIJIAcyloLasics C €0 TONOJOoTHe#d u uMelomas ¢yHgaMeH-
TATBEYI CHCTeMY & OTKDHTHX OKpy:KeHHi, HHBapHAHTHHX OTHOCHTENb-
B0 G. C pmpyroit croporH, 0603HayuM 4epe3 A(G) HHKHIOK TpDaHb 4HCE]
p(C) mas Bcex mMHATErpHpyeMuHX G-Hokpurtmit  MHOkectBa G. Ilycrs
V — oxpysemne, mpuHagde:xamee &, w a € X taxoso, uro u(V{(a)) >
> A(G); Hokasatb, YTO CymecTByeT Taxoe s € G, 4r0o s =% e u (a, sa) €
€ Vlo V.

c) Hpegnomo:xum, 4ro X — JIOKAJPHO KOMIOAKTH4A TpyHma, [ —
ee jJepas Mepa Xaapa m G — cdeTHas HOATpyuUma rpynnu X, AelcTBYIO-
mas B X Kak rpymnna JeBHX HepeHocoB. IIpu ToM ke ompesenerud A(G),
910 U B b), moKa3are, UT0 eciiui A — HMHETErpHpPyeMoe NOJIMHOKECTBO n3 X,
mas roroporo p(4) > A(G), To cymecrByer Takoe s € G (] AA™!, uro
s %= e. Yaeranil cayyail, korga X — R", a G — nucxperHas MOATpyUma
pamra n rpyumsl R™: torjga AG paBHO aGCOTIOTHOMY 3HAUEHHIO OILIPEeIn-
Teqst 6asuca G Hag Z OTHOCHTENHHO KAHOHHYECKOro (asyuca TPOCTPAHCTBA
R"; norasars, 910 €CqH A — TaKoe CHMMeTpHIHOe BHIYKIOe Teino B R™,
yto w(4) > 2™A(G), T0 B A [} G cymecrByer TO4YKa, oTiamuHag ot 0
(«meopema Munkoscrozo»).

d) B npemmonoskeEWAX UyHKTa a), NycTh [ — WP-HHTETpHpyeMas
¢yExnusa >0 ma X. Iloxasats, 910 B X CymecTByioT TakKme aBe TOYKH
a n b, uto0

v© R 160> [ 1@ e

SEG X
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113

o

B(P) D10 < ) /(@) dp (@):
8EG X

{3ametnrh, uTO ecam g— wHTErpupyemas $yHEnms > 0 um E-—p-unTe-

rpupyeMoe MHOecTBo B X, TO CymecTBylor Tawkoe c¢¢E, ut0

S g@dp () Lg(e)p(E), mum rakoe ¢’ €E, dr0 S g (z) dp (z) >
E E
>g(c) p (B)].

*28) Tlpn  upepmoloeRUAX ympakEeRHs 27a, KOMYCTHM elme, YTO
CYIeCTByeT W-HHETeTpupyeMoe G-monienne F.
a) ina Besakoi p-mmterpupyemoil umemoBoit Qymkmum f 3> 0, ompefe-

JeEnoit Ha X, HOLOMKHM 7(1):2]‘(“), TaK 4TO s7(x) dp () =
SEG F

=S f(@)dp (=) (§ 2, mpepnomenne 15). Iyers (f))cjcp— CeMeiicTBO
X

IHCHOBHIX QYHKNHA 2> 0, p-HETErpupyeMelx Ha X; [iA i == j HONOKHM

mij= S 7 @) 7 (2) dp (@),
F

H UycTh ¢;=sup f; (x). lorasars, uto cymectByer xorsi OHl OfHA IIapa
xEX
PasIUIHEIX MHAEKCOB (i, /), RIS KOTOPOi

n

mu—>—n—(n_iT(F) (2 fre@ duy(x))z—u(F)é o (i@ az).
i=1 X

i=1X

[OI(EHHTL CHU3Y CYMMY Z m; j, ACHONB3Y s HEPABEHCTBO Honm—I[IBapua.]
(e

BrigecTit OTCIORa, 4TO ecan (Ai)lsis,n——KOHe‘IHOG ceMe#icTBO WU-HHTErpH-

B n
pyemHx G-3allolHeHNH u 2 p(A;) >p (F), T0 cyImecTBYOT TaKasd mapa

i=1

(i, /) pasmOuUANEIX MHAEKCOB M Taxoe s € G, ut0 p (A;s(1Aj) > 0.

b) Ectmn Go— poprpynna rpyunst G womedHoro uHjexca (G:Gg)=h
I (Sy, ..., Sp) —cCHCcTeMa MpefcCTaBNTeNedl JeBhx wjaccoe mod Gy B G,
TO Fo= s;F ects Gy-Momen#e.

1<igh

c) Iycre A —cumMerprdHOe BHIyKIoe Tedo B X ==R"™; mycTs, nauee,

n
ui (z5) - Z cijz; m aupeiEnx dopm Ha X ¢ memsiMH  koaddu-
. =1
nuegraMu c;; (m < n). Iloxasars, uro mira moGoro menoro p > 1
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1 meboro uucaa r > (), yjnoBIeTBOPSIONEro HepaBeHCTBY W (A) r > 27p™,
cymiecTByer TOUka <z €rAd, ommmgEas or 0 m rtakas, dro u;(x) =0
(mod p) (1 <i<m). [lIpumenuts TeopeMy MHHEKOBCckOro ¥ moarpymme Go
rpymn Z®, cocrapienHON #3 TeX z € Z", misa wotopux u; (z) = 0 (mod p)
(1 <i < m), u ucnonp3opath b).] Yacraeii caywait, worma rn=2, m=1
1 A ompepeleno HepaseHcTBaMu |z1| <1, [ z2]| <1 (meopexa Tys).

*29) a) IIycrs p — UpOCTOe UHMCIIO; CYMECTBYIOT TaKue HeJdble dHciaa
a, b, uro a* + b2 4+ 1 = 0 (mod p) (Aar., ra. V, § 11, caeactsue Teope-
mit 3). IToxasaTs, 4TO CymeCTBYIOT TaKue nensle zy, &a, L3, Z;, HE BCE paB-
HHE HYIW, 9T0 azq 4+ bxy = z3 (mod p), bxy — azs = z, (mod p) u

y=ad+aj+aja2 <V 2p

[ToT e Meron, uro u B yupamuemau 28c]. Ilorasats, 4T0 y ASIMTCA HA P,
H BHBeCTH OTCIOfa, 4YTO Yy = p.

b) BeiBecTd u3 a), uToO BesAKoe meioe r > () mpefcTaBEMO B BHE CYM-
Mu He Golee weThpex KBajgparos [«meopema Jazpanxca»; MCHONAB3OBATH
yupakeenne 11 u3 Aar., ra. Iv, § 2]. )

30) Ilycte G — NOKaJBHO KOMIAKTHaA Tpyhma, W — JeBasg Mepa
Xaapa Ha G B v — orpagnuenHas Mepa Ha G. [Ipexmono:kuM, uTo orobGpa-
JKEHHE s —> P(s)V TpYIOE G B 6aHAX0BO HPOCTPAHCTEO o/} (G) HempepHBHO .
Moxasars, uto Mepa v nmeer Gasnc p. [Ilyers 4 — p-Hpere6pesrmMoe KOM-
HaKTHOe HOMHOKECTBO M3 G. Paccyijasa Kak OPH [0KAa3aTedbCTBe Hpef-
aomemnst 11, moxasars, 9ro v(z4) = 0 gas z, npoberawigux BCOXY HIOT-
HOe TOIMHOMECTBo u3 (. BmBecru otciofa, uro v(4) = 0.]

O6partHo, ecim v BMeeT GashC [, TO OTODpaskeHue § > Y(s)v rpynme G
B of*(G) mempepmemo: cm! ra. VIII, § 2, mpepiosxemue 8.

§ 2. @axropH3anusA HPOCTPAHCTBA N0 rpyNie;
OHOPOXHBIE IIPOCTPAHCTBA

1. Obwue peayasvmamst

IIycre X — 1ORAAbHO ROMIAKTHOE NPOCTPAHCTBO, B KOTopr
HeiicTBYeT €ItpaBa, HEIPEPHIBHO M COGEPULEHHO, JOKAIBHO KOMOAKTHASM
rpynna H, mo 3akony (z, §) — z§ (z € X, § € H). OrHomenne axBu-
BaJIGHTHOCTH, ompefensemoe rpymuoir H B X, orkpsito (O6m. rom.,
va. 111, 3-e usn., § 2, memma 2) u npocrpancrBo X/H orpenuMo (Tam
ke, § 4, mpepmo:kenme 3), a BHAUUT, JOKAJIBHO KoMHakrHo (O6m.
Ton., Tix. I, 3-e manx., § 10, npepnoskerme 10). OGoszmauuM gepes
KaHoHH4eckoe oToOpasxeRmer X Ha X/H. Hacemenuwe MHo:KecTBa
Y < X ects YH = a7 }(n(Y)). Ecam K — roMmakTHOe TOAMHOMe-
ctBo u3 X, to n(K) xommaktHO M 7t '(n(K)) samruyTo B X. Bearoe
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KoMOaxTHOe HopmHOKecTBO U3 X/H ecrb o6pas upu-orobpasKeHnn I
HEKOTOPOr0 KOMHOAKTHOTO moamuoskectsa us X (O6m. rom., ra. I,
3-e man., § 10, npennosrenue 10). IIpednosoxcun pas u nascezda sadan-
noii aesyio mepy Xaapa P na H.

ITycrs y ects mempepriBHoe HpefcraBiaenue rpyonsl B RY. Ecau
dymrmus g sa X ynosaersopser pasencrsy g(zE) = y(E)g(z) mpm
a06six £ € X u E € H, 10 ee HOCuTeab S MHBapPHAHTEH OTHOCHTENb-
Ho H u sammchBaercs, ciaefoBaTednHo, B Buge 1t ~1(n(S)). O6ozmadum

uwepes &% *(X) mpocrpamcrBo Pucca, o6pasoBaHHOEe HempepHBHEBHIMU
IUCA0BEIMU GYHKHUAME g HA X, KOTODHE YHOBJIETBOPAIOT PaBEHCTBY
g(xg) = y(E)g(z) (x € X, &£ € H) u HocuTeab KOTOPHX SBISIETCHA HACHI-
IMeHNEeM HEKOTOPOr0 KOMOAKTHOTO HOAMHOKecTBa M3 X; depes &4 %(X)

0603HaTNM MHOKECTBO Beex daementos >0 us ¢8%(X). B uacrmocru,
& 1(X) ecrb He 4To WHOE, KAK MHOKECTBO BCeX HEHPEPHIBHBIX (yHK-
nuii ga X, DOCTOSHHEIX HA OpOMTAX M MMEKIIMX HOCUTENIL, ABIAIO-
muiicA HACHINEHWEeM HEKOTOPOIo KOMIAKTHOTO MHOQKECTBA.

Ieegnomenue 1. IIycmv [ — Henpepsignas uucaosas @Gynryus
na X, Hocumeab Komopol S umeem KOMRAKMHOE nepeceueHUue ¢ HACk-
WeHueM 4106020 KOMNAKMHO20 nodmuoxcecmsa us X.

a) Jas awbozo xz € X gynryua &> f(z8) na H npunadsexcum
¢ (H); nycmb

»

f@={renrerae. )

H

b) @ynryus f* nenpepuena, obpawaemes 6 nyav 6ne SH u ydosaem-

eopsem pasencmey f(zE) = x(E)f*(z).

c) Ecau g — Henpeprienan wucaosas gyrnryus na X, yosiemsopsio-
was pasencmsy g(xt) = %(8)g(x), mo (fg)* = f'g (rme f* sapamo dop-
Mmyoit (1), B Koropoil 8a y HpuaATO HpefcraBienue § > 1 rpymmer H
B R}).

d) Ecau m € H, mo @()N)* = y(m)Au(n)f*.

ITycrs 2o € X uw V — koMmaxTHAas OKpecTHOCTh Zo B X. MHoKe-
crBo Tex & € H, pua xoropeix VE mepeceraercs ¢ S, ABIgETCH TakKe
MHOKeCTBOM Tex & € H, puas xoropex VE mepeceraerca ¢ S[)VH,
4, 3HA9AT, KOMOAKTHO B H, mockoabky S () VH xoMmakTeO, a rpym-
na H peicreyer cosepmenno 8 X (O6m. rom., ra. 111, 3-e u3gz., § 4,
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teopema 1); rorga memma 1 § 1 HoxassiBaeT a) U HempepPHIBHOCTD f*-
OcraBmasca wacte b) ogeBupua. Hakonen, ¢) u d) Butexaior u3 cie-
OYIOIUX BHKIAMOK:

(fe) (@)= 1 (a)'g (28) % (®) B (B) =

H

= [res@r@x@rae -

H

~¢(@) (1B PE =@/ @,
H
MmN @ =[x @B =

H

=Aw () ,5; f(a8) (B dB ) =
=1 () A () {78 22 dB (D).

H
lpepmomenne 2. Omobpascenue fw—» f* npocmpancmea &% (X)
8 &% (X) auneiino, u o6pasom npocmpancmsa 3% (X) (coors. &, (X))
cayacum K*(X) (coors. ¢&%(X)).
Jluneitrocrs ouesnmgma. flcmo, wro f* >0 paa > 0. Toraa mocra-
TOYHO NPUMEHHUTH CAERYIOILYI0 JEMMY:

JIemma 1. Hycme K —- komnaxmnoe nodmmuoxcecmso us X u u—
maras @ynkyus us &%, (X), wmo u(x) >0 dus ecexr x€ K. ITycmo

g € &&*(X) marosa, umo supp g — KH.

a) inf u'(x) >0,

xEKH

b) @ynryus h, pasnas g/u' wa KH u O na X —KH, npunad-
aexcum S* (X).

c) g = (uhb)*

Tax rar ul(x) >0 pgug scex z€ K, ro inf u!(x) =inf vl (z) >0

xXEKH x€K

Orciona cpasy caegyer yrsepsiuenme b). Hawxomern, B cmay mpepio-
memust 1c), mmeem (uh)*=ulh, m acmo, uro ulh=g.

ITycrs 7 — orHOCMTeNbHO OrpamwienHas aupeitnass gopma (ra. II,

§ 2, n° 2) ma &&*(X). Torga f+~» I (f*) ecrb OTHOCHTENLHO OTPAHU-
9eHHas NuHeiiHasg ¢opma Ha &% (X), TO eCcTh HEKOTOpas Mepa W;
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pa X. Orobpaskerne / > piy, COTJIACHO HPEIJIOKEHMIO 2, MHBEKTHUBHO.

Mepst ga X, mOJYUeHHEIE TaKUM IIyTe€M, MOTYT OBIThL OXapaKre-
I ’

PH3OBAHE CJICAYIOIMMM 00pasoM:

IrEnnoskerur 3. Hycmv p—mepa na X. Caedywowue ycaosus
DABHOCUABHDL:
a) Cywecmsyem maxas OMHOCUMEILHO 02DAHULEHHAS AUHEUHAA

gopma I na s£*(X), umo I(f*) =p(f) dan woboii gyrnryuu f € #(X).

b) §E)u=7%E) " Ax (E)p das woboeo ECH.
¢) Mdasn wobuzx f u g us & (X) cnpasedauso pasencmeo

u(f-g)=n(*g. )
d) Ecau f€ 6k (X) makosa, wmo f*=0, mo p(f)=0.
a)=b): ecmm u (f) =1 (f*), 10, B cuay npepnoswenua 1d),
GEw H=w 8ENNH=T (B EHN"=
=I(x )" Ax §) /) =% )" An §) (1, P
rax w10 8 (¢)p =1 (5 A (B) 1

b)=> ¢): mpepmomoKuM ycioBme b) BHOOJIHEHHHIM. 3aMeTHM, TO
¢yaruun (2, &) V> f (z) g (&) u (x, &) — f (28) g (x) ma X X H mempe-
PHEBHEL ¥ WMEIOT KOMIAKTHHIH Hocurenb (Tak xax H peiicreyer B X
copeprmenno); Torja Tteopema 2 § O raapw II1 mospomser mamumcars

[roa@leenme={ae i 1 (2) g (28) dp () =
X H H
—{B® (16 e@r1E A @ dE@-
X

g (@) dp (@) | (&) 1@ An @1 dp €)=

kL—'ﬁ Sty

H
g (@) du (@) | 18 % ™ dB©),
H

geM ¥ JIOKA3aHO C).
¢)=>d): ecam Bmmonmeno ¢) u f*=0, o p(f-gY)=0 pua scex
gEX (X), u, smaamr, p(f) =0, ecau sHbpars g€ & (X) Tar, 4T00H
g =1 ma suppf (410 BO3MOKHO B CWiy NpegiomeHus 2 ¢ ¥ =1).
d)=a): ecaum yciopue d) BHIOOJHEHO, TO CYIECTBYeT TaKad
auneiinan dopma I ma £ (X), aro p (f) = I (f*) nas scex f€ 8% (X),
u 9Ta (GopMa, COTIACHO HPENJIOKEHMI0 2, OTHOCHTENLHO OrpaHWICHA.
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2. Cayuaii y=1

Ecau f — pynrmusa sa X/H, 10 fon ecrb ¢pyaxnus ga X, TOCTOSAH-
Hasg Ha opOwWTax W HEOpPEPHIBHAS B TOM M TONBKO TOM ciydae, Korga f
menpepsieEa. B wactrOCTH, oToOpaskenue f > fom ompepensier Guek-
yuio upocrpancrea ¢4 (X/H) na &Y(X).

CnemoBarenbHo, B cayuae, Korma y = 1, MokHO caegyomum o6pa-
30M bepeOPMYIMpPOBATH HEKOTOPHE pe3yasTatil n° 1:

Ilycrs f — menmpepmBras dUncaosad QyHKOUA Ha X, HOCHTENb
KOTOpO#l MMeeT KOMIOAKTHOe IepecedeHue ¢ HACHIIeHueM Joboro Kom-
fIaKTHOT0 Ioamuo:kectBa u3 X. Mopmyna

P @)= 1@ 3)
H

onpenienser mempepiBEylo Gyarnuio f° na X/H. Ilaa scakoi Hempe-
puBrOA ¢yEkmuu g ma X/H umeem

(f-g-m)" =f"g. (4)
Ecmz e H, 1o

b -1 b
B =2gm)*f. (®)
He caepyer 3abGuBath, 4TO oOmpegeieniie QyHKIII f" 3aBHCHUT OT

suiGopa Mepwt . Ecnm H xommaktHO ¥ [} HOpMHpOBaHA, TO b mase-
BaeTCSl MHOTAA opbumaavhurm cpednun Pyuxuuu f.

Eemn f€of (X), 10 f° €% (X/H). Orobpasxenue f—f’ 1upo-
crpancrea &4 (X) B ¢ (X/H) nuneiino u o0pasom mpocrpancTsa ¢F (X)
(coors. #%, (X) caywur oF (X/H) (coors. &%, (X/H)).

3ameuanue 1. IlokaskeM, 4T0 0TOOPasKeHUE | F—> fl’ €CTh cmpo-
suti mopgusy (O0m. tom., ra. III, 3-e map., § 2, n° 8) mpocrpaHCcTBA
S (X) ma Z(X/H).

a) 9710 oTOOpamenue HEIPEPHIBHO: HOCTATOYHO [OKAa3aTh, 4TO RJIA
a060r0 KOMIAKTHOrO HogMHOMecTBa K w3 X CcyKeHwe OTOOpakeHHs
fr>fb ma (X, K) ectn HeIIPpeprBHOE O0TOOpakeHWe ITPOCTPAHCTBA
# (X, K)B & (X/H, n(K)) (Tou. Bexr. mpocrp., ra. II, § 2, cregcreue
npegnoxenns 1); a Tak kak H peficteyeT B X COBePIEHHO, TO MHOKeCTBO
P rex E € H, pist xoropeix K& mepeceraercs ¢ K, KOMOAKTHO; U3 GopMy-

aer (3) sammiowaeM, uto sup |fP (i () | < B(P) sup |f(z)], gem mame
xEK xeX

VIBep/K[leHe MOKa3aHo.
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b) yere K’ — KoMmakTHOEe MOIMHOMecTBO u3 X/H. DBnbGepem
B X Takoe KOMHOAKTHOe mOpMHOKecTBO K, urobm 5(K) = K’, v moRakeM,

aTo cyxenne otofpamenns f > f¥ ma (X, K) ecrs crpormit Mopdmam
opocrpancrsa 7 (X, K) ma &4(X/H, K'). JlocratouBO HOCTPOATH A
aToro Cy;xeHms mpasoe obparHoe (Tom. BerT. mpoctp., ri. I, § 1, mpen-
noxenne 13). Ho, cornacmo nemme 1 (o6o3HageHmss KOTOpod MBI IpWHH-
MaeM), Takoe OOpaTHOe Mbl HONYYAM ITyTeM KOMIOBHUHMH CJefyHOMuX
oTO0 pasKeHmit: A

a) orobpaskenust f' = f’ ot mpocrparcrBa ¢4 (X/H, K') B MHOme-
crBo E Tex Qymkmmit m3 ¢%’(X), HocHTeNb KOTOPHX couepwmurcs B KH;

B) orobpaskesma E B E, KoTopoe BeAKoW ¢yHKnUM g € E craBuT
B cooTBeTCTBHE QYHKIMAI, pasHyIo g/u' Ha KH n 0 ma X — KH;

v) orobpaxenns E B g% (X), Koropoe Beakoir ¢yaxnum k € E craBuT
B COOTBercTBHe uh. :

c) Temepn, ecam V — BHOYKJIag OKpeCcTHOCTH Hydsz B JZ(X), TO
To V() (X, K) ecrb BHIyKJIasi OKpecTHOCTh HyJd B ¢4 (X, K) u, cie-
posarexsao, VP NHK(X/H, K'), cornaceo b), ecrtb BHIyRIasg OKpecT-
mocts myds B o%(X/H, K'), a cramo Gurs, VP ecTh oxpectHOCTH HYTs

- B #(X/H) (Tom. Bexrr. mpoctp., ri. 1I, § 2, n® 4). 1o 3aBepmaer foKa-

3aTeNbCTRO.

Hrepnoxenue 4. a) Iycms A—mepa na X/H. Cywyecmeyem,
u npumon eduncmeennas, mepa A* na X maras, umo

S f"d?»:Sde, 6)

X/H X

karosa 6vl nu Gwaa fCA(X). Ilpu smom 6(§)K#:AH E)AF daa
rasxdozo ECH. :

b) O6pamno, nycmv p ecmv makas mepa na X, umo 8 (§)p=
= Ag (§) B 0un waacdozo &€ H. Cywyecmeayem, 1 npumom eOUHCMEEH-
nas, mepa A wa X/H makas, umo }L:?»#.

Jro "acTHBHI caydail ckasamEoro B n° 1. -

Onrepeneaue 1. B npednoaoscenusx u 0603HaueHusr npedaosce-
rus 4, A nasweaemcs Parmopmepoli Mepw W\ no mepe § u 0603na-

waemes & uau p/p.

p
OroSpaskemme A+~ A" mpocrpamctea off (X/H) B off (X) ects

He UTO MHOe, KAK COmpajcenHoe ¥ oroGpaskenmio fw— f’ mpocrpan-
cra ¥ (X) B ¢¢ (X/H). Uycrs §— ¢uanrp B o (X/H); yrepmae-
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ume, uro lim A% (f)=0 pna scex fEC&8 (X), paBHOCHIBHO YTBEpP:HKIe-

HYIO, 'ITO,Llixe??»(f’)=O nas Beex f'€éf (X/H); caeposareanHo,
A, D
orobpassenne A~ A* sapisercs pus IMUPOKUX TOHOJOTHH W30MOp-
¢uamom mpocrparcrea off (X/H) Ba BeKTODHOe mOJHPOCTPAHCTBO HPO-
crpaactea off (X). OT0 HOANPOCTPAHCTBO 3AMKHYMO 6 ULLPOKOL
monosozuuw, TAK Kag IpeCcTaBiAeT cofoii MHOMeCTBO Tex WU €o# (X)),
nas xorophix O (E)p=Ag () u mpu awbom E€H. flcHo, uro ycaomus
A>0m At >0 PABHOCHJIBHBL.
®opmyna (6), mo aHAMOrME ¢ OGEHYHEIM 06O3HAYEHMEM 1A JBOH-
HEIX UHTeIDAJIOB, SAIMCHBAETCH B BUJE
ffeate= | a@|imae @ O
X X/H H _
37ech MONYIEHA HEKOTOpas BOJILHOCTH 0603HAYEHWH, TIOCKONBKY
UHTerpan Sf(x&) df (§) paccmarpuBaerca Kak (yEKpuaA or a.n, a me

a
oT Z;, 3TOT cmocol 3ammcu Oyner 9acTO MCHOAB30BATHCA B IATbHENH-

meM, ecn¥ He Oynier yrposH myTaHWIH.

3amMeganue 2. Ilycts £ — NOKaJIBHO BHIIYKJOE IIPOCTPRHCTBO
u m — BekTOpHaa Mepa Ha X/H co smadenusmu B E. Torga orobpamenne
fr>m (f?) npocrparcrsa ¢% (X) 8 E 6ymer Bektoproil Mepoii Ha X co 3Ha-
yeHmAMA B K, W MH OIANTh 0003HA4nM ee m ¥. Orobpaenue ney— m#
CHOBA sIBJsIeTCH usomop@usmorm mpocrpaHctBa £ (% (X/H), E) Ha Hexo-
TOpOe BEKTOpHOE mopmpocrpaHcTBe A mpocrpancTrBa £ (o (X); £) (ecnn
HAJeNIATH 3TH OPOCTPAHCTBA TOIOJOTMAMH IPOCTOH cxogmmocty). Bosee
TOI0, MOCKONBKY OTOGpaenne f = fP ecTh CIOPHEKTHBHMI CTPOTHH MOP-
$usM, MOXIPOCTPAHCTEO A COCTOMT B TOYHOCTH M3 BEKTOPHHIX Mep 7 Ha X,
of pamalmuxcs B HYTh Ha sppe N oto6pamenns f — fP . Taxum o6pazou,
mas Toro 4robmt 7 € A, Heobxogmmo M HocTaTOYHO, YTOOLI CKAJsIpHBIE
Mephl z’ o » 6BLIM paBHH HyXI0 Ha N pis Beex z' € E’. Torma ms mpemio-
JHEHMA 3 BEHITEKaeT, 94T0 72 € N B TOM M TOIBKO TOM CIy4ae, ecim

SEn=Ag@En
i Beex § € H, .

3. Ipyzana unmepnpemayuis mepot A

Hast mo6oro z € X oroGpamenue &> x§ rpynost H 8 X cosep-
wenno (O6m. tom., ra. 111, 3-e usx., § 4, npegnoxenwne 4), u, 3HAIUT,
B umeer mpu oM orToOpaikenuu Mepy-o6pas Ha X, cOCPeOTOYEHHYIO
na opbure zH (ra. V, § 6, caegcrBue 3 mpemiosrenus 2); a Tak Kak
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B aepowmsapmanTHa, TO 3Ta Mepa-o6pas BaBmMCHT IMIIL OT KIacca
u = n(x) snementa x B X/H u Gyger obosnazarscsa B,. Ilo ompeneie-
o, pug f € &8 (X) nmeeM

[twa.wm=(iede =1 w. ®)
X H

Taxum o0pa3oM, BHIUM, UTO
(Su)# = Pu. . (9

Jiemma 2. Hycems f — Pynryus na X co 3HAUEHUAMU 8 HEKOMOPOM
MONOA0EULECKOM T DOCIN PAHCMEE.
a) Ecau f—uucaosas @gynkyus >0, mo dasn ecex € X umeem

[T d.0-["1cddBEe =@
X H
b) Jas moeo umobu f Guiaa ﬁ;—uamepumoﬁ, Heo6xodumo u docma-
mouno, umobs gynryus &> f (28) na H 6viaa B-usmepumod.
c) Il pednoaoncum, umo f ecmv Pynkyus na X co sHaueHUAMU
6 Oanaxo8oM nNPOCMPAHCMEE UAL & R; mozda dasn moeo, umobs f

6vlaa  P.-unmezpupyemoli (COOTB. cyujecmeenno P.-unmezpupyemot),
X X

Heobxodumo u Jocmamouno, umobw Pynryus &> f (z8) na H 6uaa
B-unmeepupyemoii (cooTB. cywecmeenno P-urnmeepupyemoti), u mozoa

{rwyas, )= [reeae.
X i
Jro BHTeKaeT M3 mpeinoKeHWH 2 m 3 M Teopemul 2 § 4 ryasu V.
Tak xax f° €4 (X/H) nna f€&% (X), ro dopmyna (8) mokassi-
Baer, uto orobpaskenue u > f, mpoctparcTBa X/H B of (X) muporo
HeIpepRBHO, 9T0 cemeidictso (f,) A-cormacosamo mast moGoill monorKm-
rexsHOM Mepel A ma X/H wu d9ro

A¥ = g B, dA (u); (10)
X/H

TeM caMbM NOJNyYeHA HOBAS MHTEPOpETANMS st A7,

Ieepnoswenue 5. ITycms A — noaoxcumeavias mepe na X/H.

a) Hycms | ecmv A*-usmepumas Pynryus na X co snavenusmu
6 MONO0A02UUECKOM NPOCTPAKCMEe, NOCTOSHHAS 6HE HEKOmOpo2o cuem-
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HO020 00wBeduHERUA k“—unmeepupyemux muoocecms. Toeda mroacecmao

mex :;cEX/H, das romopwx gynryus Er> f(2t) He P-usmepuma,
AOKAABHO M-npeHeb pedcumo.
'b) Tyemv | ecmo k#-uamepumaﬂ Pbynsyua >0 na X, pasuas

HYAI 6HE HEKOMOPO20 CUEMHO020 006e0UHERUA K“—unmeepupyeMbtx
muoncecme. Tozda Pynryus z— S* f(2E)dp (§) na X/H A-usme-
puma u

[Teat@= "o (" 1#e =)

X X/H "

c) Hycme f ecmo k#—unmeepupye.uaﬂ Pynkyus na X co smaue-
Husmy e 6anaxosom npocmpancmee uau 6 R. Toeda muoocecmeo mex
356 X/H, 6 komopux fynkyus &> f (2§) ne B-unmee pupyema, -npene-
0 pearcunmo; pynkyus f Y na X/H, onpedeaernas noumu 6ciody gopmyaoi

rro={reae =), (11
H
A-unmezpupyema, npuiem
[ rrar={ra (12)
X/H X
U
{1t {riant, (13)
A/H X

d) Hycmo [ ecmo k#-uampumaﬂ pynryus Ha X co aHauenusmu
6 Ganaxogom npocmpancmee uau ¢ R, o6pawyaiowasncs HYab 8He
HeKOmopoeo cuemuoz20 06vedunHenus k”—unmeepupyemwx MHOJiCECma.

Toeda 0Oas mozo, umober f 6uaa k#-unmeepupyema, Heobxo0umo
u docmamouno, umobsl

* . * .
(aov@ [ Irapide <+o  @=x@).
X7H 24
B cany nemmmr 2, ycnoeus a), b) m c) BeTerawT B3 mpemioske-
mpid 3 u 4 u Teopemnt 1 § 3 rumaser V (3a mcwmouenmem (13), Koro-

pas cueniyer ms (12), Tar Kak scmo, wro |fY |<|f]®); d) Bire-
KaeT u3 b).
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eepnoxerne 6. Tycms A — noaoscumeavhas Mepa ha X/H.
a) Hycmv N -—nodmnosxcecmeo uz X/H. Hasn mozo umobun N
OblA0 LOKAALHO A-npeHel pexcumo, HeobTodumo u Jocmamourno, umobw

AL (N) 6o aokaavho A¥-nperetpescumo.
b) yemv g— ynryus na X/H co snauenusamu e monosozute-
ckom npocmpancmee, [as moeso umobek g 6waa A-usmepuma, Heob-

200uM0 1 Bocmamouro, wmobn gomn Gwaa A¥-usmepuma.
¢) IIyemv h— Ppynryus na X/H co 3naveHusmu 6 6awarosom

npocmpancmee uaw ¢ R. [Jas mozo umobn h 6slaa aokarbro A -unme-
2pupyema, Heobxodumo 1 Oocmamouno, umobs ho T Guaa A0KAALHO

A unmezpupyema, u mozda (h-?»)“ =(hom A%,

Homycrum, aro hom mokansEo A¥-umrerpmpyema. Jas moGoit
fee% (X) oyurnmus f-(hom) A¥ _nmrerpupyema, a BsHagmT (upepio-
HeHmne 5), PpyHROUSI (f-(hon))[’ = f?.h A-unrerpmpyema m

b. - . o *‘:
Sf h dh 2S{f(h ) di

X/H

Hockoasky f > f? ecrb ciopbexTHBHOe OTOOpayKeHme mpOCTDAHCTBA
&% (X) ma % (X/H), sro mokashiBaeT, 970 h JOKAaJbHO A-HHTErpu-
pyeMa m

(h-N)¥ =(hom)-A*.

B uacrmoctu, ecam ' (N) noKanbHO A¥_npeneGpesxumo, TO QnoT
aoxanso  A¥-mpemebpesrmmo, Tar wro (py-A)* = (pn om)-A* =0,
a cJreioBaTenbHo, Pn- A =0 u N noxansno A-mpeme6pesxmmo. [Ipenmomno-
sKuM Temepb, 9r0 g o 1 A¥-mamepuma. Mycrs K'— koMmnakraOe IOAMHO-
srecreous X/H . Ulycrs, nanee, f €%, (X) raxosa, gro f b — 1 ma K’ (upen-
aoxerne 2) m K =supp f; mmeeM 5t (K) > K’. Cymecrsyer pasbuenue
MrO;kectBa K, cocTosimee wu3 ?\,*—npeﬁe6pe;1<1moro muosKecTBa M
# TocnegoBatenpHOCTH (K,) TAKMX KOMIIAKTHHIX MHOKECTB, UTO
(gom)| K, menpepmHa mpu ao6om n. Torpa g|n(K,) HempephisHa.
Ilycrs P —wMuomecTBO BceX TOYeK u3 . K, He IpUHAIeKAMMX
n(K)Un(K2)U...; rorga ' (P)() K copepsemrcsa 8 M m, smagwmr,
A* _pereGpesknMo; - CegoBaTebHO, PyHKOMS f-@a1my A¥-mpemeGpe-
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JKMMA; OTCIONA BHTEKaeT (IpefaoKeHue ), ITO

0={f-ommadrt= { 1*-gpar> ["par,
X X/H X/H
#, crano OvTh, P A-npemebpesmummo, a g A-usmepmma.

Ecaz N noKaapH0 A-npeneGpessmmo, 1o -l (V) mokambro A*-mpe-
ge6peskumo (IIpunoskenue 2). Ecam g A-msmepuma, To gom A*-mame-
puMa (ram sxe). Hawomen, mpepmonosxmm, dro h JOKaaBHO A-mHTe-
rpupyema. Torja, Kak ys:ke uspectHO, hom }»#-I/I3MepI/IMa. Jlst aoboit
¢yrxmun f€ &4, (X), coraacHO TpenIOKeHnI0 D, MMeeM

{T@RIEE @ @= | IR0 ) ) <o,
X/H ’

u,- sHagnt, hon moxanbEo A¥-umrerpmpyema.

Canencrsue 1. Hycme A u N —noaorcumeavnvie mepw Ha X/H.
Has moeo umobu, N umeaa 6asuc A, HeoOxodumo u Gocmamouro,
umobu, M ¥ umesa Gasuc M*. Jas moeo umobwn M u A 6Gwau sxeuea-

AeHMHE, Heobxodumo u docmamouro, umobw A¥ w M'* Guau sxeuea-
ACHMHLL.

ITeppoe yreep:xaenue BhTeKaeT ®Wa Ipejyio:enus 6, a) u ¢), u Teo-
pemot JleGera — Huromuma (rx. V, § 5, teopema 2). Bropoe cuegyer
U3 IepBoro. .

Cagpcteue 2. ITyemv A—noaoxcumeavnas mepa Ha X/H, a f—
A* —usmepumasn wucaosasn gynryus na X. IT pednosoacum, umo 8 (§) f = f
aokaasno A¥-nowmu eciody dan mwbozo E€H. Tozda cywyecmeyem
makas h-usmepumas @gynryus g na X/H, umo f=gomn sokarsro
A -noumu ecody.

3amenoit f ma f/(1+4|f]) comum Bce k caysam, Korma f orpa-
HuueHa, a 8HAUMT, JOoKadbHO A ¥-mmrerpmpyema. Ilycrs pl,=f-7\,# .
Yenosue, Hamosensoe Ha f, Bireger, ato 0 (E) p=7F-6 (E) A* = Ax (E)n
nasa moboro E€ H. Torpa (upemnoskenwe 4) cymecrsyer Takas mepa A’
ma X/H, uro }1,:7\.'#. Coraacmo caencrsuio 1, sa X/H cymecrsyer
TaKas JOKAJBHO A-WATerpupyeMas QyHKIUS g, 9o A'==g.A. B cuny
npepaomennst 6 mveem f-A¥ =A% =(gon)-A¥, omkyza f=gou
noxamseo A *-mourm Belofy.
11 u1. Bypbaxn
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Canepcreue 3. a) ITycme (M1 — cemelicmeo Oelicmeumenvibls
mep na X/H. Jlas mozo umobu cemeticmeo (M) 6vlao Mascopuposaro
g oMt (X/H), neobzodumo u docmamouno, umobei cemeiicmeo (AF) 6ua0
mancopupoearo 6 o (X), u moeda cnpasedauso pasercmeo

sup (M}) = (sup ,)*.

b) IIycmv A — deticmeumenvras mepa na X/H. Hmeen (¥ =
=5 u ) =@Fy

¢) Mycms A— komnaexcnas mepa na X/H. Tozda |M[* =|A% |.

Jomycrum, uro cemeiicteo (A,) MasKOpUPOBAHO, W IOJOKAM [ =
=sup A,. Tax xax A>0 sreser A¥ >0, 10 u”>7»3* IJI KasKIOro L,
geM IIOKA3aHO, YTO CEeMEHCTBO (7»3*) MaMoPUPOBAHO U

(sup Ay) ¥ > sup (A ).

O6parHo, moONMyCTAM, UTO CEMEHCTBO (Mt) Ma;KOPHPOBAHO, H TYCTh
v=sup (). Tax kax 8(E)Af =Anx(E)Af pan moboro E€H, o,
ouesupHO, O (E)v=Agx(E)v, u, caemoBaTrempbHO, CYINECTByeT TaKaA
Mmepa W' €off (X/H), uro v:u’*. A tax mak AY >0 mrewer A >0,
TO P’ > A, JIA KOUKAOTO U, €M MOKasaHo, 4To ceMelicto (A,) Maso-

pupoBaHo 1 v=p’ # > (sup M)” , OTKyJa
sup (MF) > (sup A)¥,

9T0 W 3aBepUlaeT oKa3aTedbcTBO yrBep:umeHud a). Orciooma cpasy
BEITEKAeT yTBeP:K[eHue b), Tak Kak, HAOpPEMep, A* ecTh HE 4TO0 HHoe,
rar sup(h, 0). das HoxasarenbcIBa €) HOCTATOYHO BaMETHUTh, YTO
| A ] = supR(ed) mag KOMILIEKCHHX o ¢ MofysaeM, pasHmuM 1,
a ¢ Apyroii cToporH, yro R(p#*) = (Rp)# mna rammoro p € M (X/H).

3ameuanwusa 1) [Ipegnokenue 6a) MOKHO BHIpasuTh MHAYE,

cKasaB, uTo ) ecTh nceedoobpas mMep A¥ mpu orobpamennn nu (rx. VI,
§ 3, oupenenenue 1).

2) IlpepmonoskuM, uro H komnarxmuo, a § HopMmuposana. Hacuine-
HHe JI000ro KOMOAKTHOTO HoAMHOMKecTBa m3 X KommakrHo. Ciaemo-
BatexabHo, eciau f € SF(X/H), 1o fon € 84 (X), v nasa moboit momoKE-
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TexpHOH Mepw A ma X/H npemuoskeHme 5C) maer HaM
[Gom@art @~ { fwar.
X X/H
MubiMu caoBamum, A ects o6paz mepst A¥ mpum oroOpakennu .
3) Caemcrue 3c) mpefioxenus 6 cpady moKasuBaeT, 4TO Pes3yib-
TaTH 3TOr0 N° OCTAITCA CHPABEIMBEIME [ CAyYas KOMILICKCHBEIX
Mep (KpoMme Tex, B KOTODHX IPHCYTCTBYeT BeDXHHH WHTETpaJ).

4) Ilycrs m ectb BexTOpHAs Mepa Ha X/H co 3HavennaMu B K 1 ¢ —
TIONyHEeNPEepHBHAA CHEH3Y monxymopMa Ha E. Jlxa Ttoro garo6m m 6hina -
g-MasropEpyema (ra. VI, § 2, onpenenenne 3), HeOOXO0AUMO ¥ JIOCTATOYHO,
9TO6H 3TEM cBolicBoM ofnajama m¥, m TOIMa q(m#) = q(m)¥. 910
cpas3y BHITeKaeT M3 ONpefelleHHil ¥ clejcTBAA 3a).

Ilycre, ¢ Apyroi CTOpPOHH, | €CTh NONOKATENbHAsA Mepa Ha X/H. [lna
TOro 4TOGHI 70 MMelNa CKAXAPHO 06asmc W, HEOGXONEMO H [OCTATOYHO,

aro6u m¥ mmena ckaxapEO Gasmc u¥: aro BuTekaer m3 ciemcTeEa 1.
Haxomen, ecim m mMeer 06asEC | ¥ IIOTHOCTL [ OTHOCHTENLHO W

(ra, VI, § 2, onpenenenne 4), TO m* mmeer Gasuc p# B ONOTHOCTH [ o 112
910 ClIefyeT U3 Openio:keHHa 6c).

4. Cayuaii, xozda X/H naparxomnarxmmo

Ecau X/H mapaxoMIaxTHO, TO MH IPEKIE BCero yOEMUMCS B ToM,

9T0 BEKTOPHEE IPOCTPAHCTBA &4 X(X) ¢ IePEMEHHEIM §, BCe U30MODGHHbL
Mexay coboit u, B gacTHOCTH, m3oMopdub 4 1(X).

Ilpepnomenus 7. I[Ipednosoxmcum, umo X/H naparomnarmuo.
IIycmy y — nenpepusnoe npedcmaeaenue H e RY.

a) Ha X cywecmeyem maras Henpepuienas GyHKyus T co 3Hade-
nHuamu >0, umo r(zg) = y(E)r(z) daa awbuz 2 € X u & € H.

b) Omobpaxcenue gw> gir ecmv usomopguam eexkmopHozo npo-
cmpancmea $5*(X) na eexmopmoe npocmpancmeo SY(X).

ITpumenum nmpemnowenwe 1, B3sgB B KauecTBe f PyHrmmio >0,
HEe PaBHYI0 TOKAECTBeHHO HYI0 HM HA KAKOHX opOmTe (4TO BO3MOKHO
B cuay aemmbl 1 Ilpunokenus 1); Torma r = f* ymOBIeTBOPSHET YCiI0-
BHAM, YKAa3aHHEIM B a). YTBep:KIeHune b) oueBMIHO.

pegnomenne 8. Ilpednosoxcum, wmo X/H napakomnarxmuo.
Cyuecmeyem Henpepvisnan gynryus b > 0 na X, Hocumeav Komopoii
umeem KoMRNAKMHoe nepecewerHue ¢ HACHyeHUeM 4106020 KOMNAKMHO020
11*
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nodmmoncecmea ua X u maxas, mo b’ = 1. Has mawoti yrnryuu

umeem g= (h-(gon))b, Kakosa 6v HU Ovlaia HenpepvleHas GYHKYUS
g na X/H.

ITpmaMennm mpefaosxenue 1 ¢ y = 1, B3AB B KadeCTBe / QYHKIHIO
>0, He paBHYIO TOKIECTBEHHO HYII HM Ha Kakoit opbure. fi{(z) > 0
B Kaskgoit Touke = ux X. loaomum h = f/f*. Torga h! = fY/f! =1,

H, CIefoBaTelIbHO, kP = 1. HosroMy mmus BCAKOM HEnpepHBHOMN dyBK-
muz g Ha X/H umveem (h-(gom))’ = hP.g = g.

dameuannsda 1) [Iycrs, B uacrHoct, X — JIOKAJIBHO KOM-
TAKTHOE HOPOCTPAHCTBO, HA KOTOPOM JielicTByer cIipaBa, HeHPEePHBHO
U COBEPIIeHHO, duckpemHas rpynna D; mpefanomosxuM, aro X/D mapa-
gommaktHo. Torma ma X cymecTsyer HempephBHasfs ¢yaxmua b > O,
HOCHTENIb KOTOPO# mMeeT KOMIAKTHOE IepecedeHue € HaCHIMEHHEM

J1000T0 KOMOAKTHOTO HDojMHOoxecTBa 3 X M Tarkas, 4T0 Z h(zd) =1
deD

g aboro z € X (Bce wieHB CyMMH, KpoMe KOHEUHOTO HX THCJA,
paBHH HYJIO).

2) CoxpaHmMm mnpefuonoxeHuns # o0o3HaYeHWs: NpeIIOKeHusn S.
Orobpaenne g h-(gon) ecTb HeNpepHBHOE 0TOOPaKeHWE TPO-
crpancrsa & (X/H) B ¢ (X), ABIAOMEeCs npasuy o6pAmHELM K 0TO-

Gpasenmio | — f°. CiegoBareabHo, BCAKO® OTPAHMICHHOE (COOTB.
KOMIAKTHOE) HoiMHEOKecTBO U3 &% (X/H) ectb 06pas HEKOTOPOTO OTPa-
‘HEYEHHOTO (COOTB. KOMHAKTHOTO) moaMHOkectBa ud 6% (X). Orciona-
cpasy caefyer, U4To OTOOparkeHHe A A% ecrb cHoBa mzoMopduaM
npocrpaBcTBa off (X/H) Ha 3aMKHYTOE BEKTOPHOE TOAIPOCTPAHCTBO
mpoctpancTBa off (X) mpu: HaJleJIeHIH HTHX OPOCTPAHCTB TOIOJOTHEH
OTPAHWTEHHOHE (COOTB. KOMIIAKTHOM) CXOIMMOCTH.

IHpepnomenne 9. II pu coxpanenuu npednoaosceHuli u 0603naueHul
npedaoxcenus 8, nycmv A— noaococumervias mepa va X/H.
a) ITapa (m, h)A¥-npucnocobaena u S h (2) exydM¥ (z) =M.
b.¢
b) Omob pascenue m seasemcs cobcmeeHHEM OMHOCUMEALHO Mepbl

heA¥, u s (h-L¥)=A.
¢) ITycmv k ecmv gynryus na X/H co snauenusmu e Ganaxo-

gom npocmpancmee uau ¢ R. Jas moeco umobw k 6Guaa uamepunma



4 WAKTOPUBATINSA IIPOCTPAHCTBA 110 TPVIINE 165

(COOTB. J0KAABHO UHMe2PUDYeMA, CYUECMEERHO URMespPUDYeMNa, UKIMes-
pupyema) omrocumesvno h, Heo6rodumo U OocmamouHo, ymobn
h-(kom) 6uaa makosoll omrocumeavho A¥; u ecau k cywecmeenio
UHMe2PUPYEMA OMHOCUMELbHO A, MO

S kdk:Sh-(kon)dM. (14)
X/H X

Ilycre fck (X/H). Torma h- (fen)cé® (X), u _
fr@f@ent@={i@a@ [reae=- [i@dae,

X XVH u A/H

OTKyHa ciaepyer a). YTmep[enwe b) HoKasmBaercA TOYHO Tax JKe.
Torya yTeepsIeHUsA U3 C), KAcAIONWECST M3MEPUMOCTH ¥ CYMIeCTBEH-
HO#l MHTeIpPUPYEMOCTH, PaBHO Kak u Qopmyda (14), BusonArcA TPH-
MeHeHueM pesyiabraroB raasBu V (§ 4, mpemmoskenue 3, § 5, mpenio-
sReHume 4, § 4, reopema 2). Ecau & A-unterpupyema, 10 k- (f o 7t) A#-mn-
rerpupyema (ra. V, § 3, reopema 1). Ecau k- (ko ) A -unrerpupyema,

TO mpellioxkenue 5 moxaseaer, uro (k- (ko m))P =h? k=K )% -unre-
rpupyeMa. Ecau & moransHo A-uHTerpupyeMa, 1o k- (ko T} moKaIbHO
k”—nHTerpnpyeMa (npemnoskernme 6). IlpefmososkuM, HaKoOHeN, dTO
h-(kox) noxambao A*-mmrerpmpyema; pas moboro f € ¢4 (X/H) pyHR-
musg h-(Bom)-(fom) MMeeT KOMIAKTHHIA HOCUTENb W

B (kom)- (fom) [ <M [h- (kom)],

rge M = sup | f |; caegoBarensno, k- ((ff)on) AF-mmrerpupyema m,
3HaUAT, kf A-uHTerpUpyeMa B CHIY iK€ [IOKA3aHHOIO; 3TO IOKABHBa-
er, 4o K JOKambHO A-MHTErpHpyema.

Caepcrue. Henpeprishoe aumnelinoe omobpascerue fr—»fl’ npo-
empancmea LYX, A*) ¢ LA(X/H, A), onpedeaenroe npedaoxcenuem 5,
Cl0proeEMugHo. ‘

Ipegnonosxum crasana, 970 X/H IapakoMonakTHo, W IyCTh A —
byurmua Ha X, YHOBICTBOPAKWINAS YCHAOBHAM IpPEIIOKeHHS 3.
Ecanm k — cymecrBeHno A-mHTeIpupyemas umciaoBas (QyHKOuUs, TO

k- (ko x) cymecrrenno A* -unterpupyema u, ogenupmo, (b (komn))? =k.
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B o6mem cayuwae, nyerb u € LYX/H, A). Cymecrsyer QyHKmusA
f € LYX/H, }), npuHajgie;Ramasn KIaccy u m obpamanmasncd B HyIb
BHE HEKOTOPOTO CUETHOTo O0BbefUHEHWS KOMIAKTHHIX MHOKecTB K.
OnpefenuM o0 WHIYKOUM IOCAeHOBATENBHOCTh TAKHX OTHOCHUTENBHO
KOMOAKTHHX OTKPHTHX MHOMectB U, us X/H, aro U,4+1 D K, |
UUT,, u uycrs V — obsesupenne muomects U,. Torma V ectb or-
KpBITOE HOIMHMKECTBO u3 X/H, ABIAOmMEeeca CIeTHHM 00befuHeHIeM
KOMIAKTHHIX IOJAMHOKECTB U,, u, cramo 6HTh, napakoMoakrHo (O6II.
rom., r. I, 3-e manm., § 9, reopema 5). [omomum Y = (V) u obo-
3HAYHM Yepe3 Ay (COOTB. 7»5) Mepy, MHAYnupoBaHuyio Ha V (coorB, Y)
Mepoit A (coors. A¥). flcro, uro Y/H orompecrsmmo ¢ V (O6m. Tom.,
ra. I, 3-e uan., § 3, npepaoxenze 10), a AY orommectsmMo ¢ (W) ®.
Kpowume Toro, f paBHa Hymio BHe V w npumagaexur LV, Ay). Caeno-
BaTeIbHO, CymecTByeT Taras ¢yurmusa g ¢ LY, }q‘?), aro g¥ =f
pourn ey Ha V. Ipogomsus g mynem na X — Y, DoayunM QyHK-
w0 g € LYX, M), u acro, uro Kmacc PyEKMEE gti’ B LY(X/H, A)
ecTh He UTO MHOE, KaK U.

Bameusarnne 3. [Ipegnmonoxum, uro X/H IapakoMOaKTHO, |
coxpaauM ofosHaueHus upemamxenus 9. Torpga oroGpamenue k—

> (ko ) mpocrparcrsa LY(X/H, M) 8 LNX, A*) usomempuuno » cu-

ny (14) u saBuamercst npastim obpamubiy K OTOOPaKEHHIO fr—i°
. mpocrparcrsa LNX, A*) wa LYX/H, M).

5. Keasuuneapuarnmmsle Mepst Ha 00HOPOOHOM
npocmpancimee

Jlemma 3. ITycmv G — 40KGABHO KOMRAKMHAR 2pYRNG, [ — 4605
mepa Xaapa na G, v u v\ — Henysesve KEAZUUHEAPUAHMHbBE Mepbl
na G. Ecau daa awbozo s € G naommuocmu Y(s)v omHocumesvho v u
Y(s)V' omHocumeavro V' pasHBL AOKAABHO W-noumu 6100y, mo vV U v
RPONOPYUOHALLHBL.

v=p-p v =p-u, e p ¥ p' — TOKAIBHO U-MHTETPHPYEMBIe
¢yHEnun Ha G, chny oraaunne or uyadg (§ 1, mpemnoskenme 41).
Hus awboro s € G nMeeM

PV = (o)1, YW = (¥(s)p")- 1y
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w, B Cwiy ycaoBus JaeMmsl, p l-y(s)p = p't-y(s)p’ moKamBHO
p-mourn Beoofy. IlomomM ¢ = p'/p; 0 — p-usmepuMas QYHRIUA
Ha G. Jaa moboro s € G mMeeM Y(s)0 = ¢ JOKAABHO W-IOUTH
Bcwogy. IlosToMy, B cuay caefcTBus 2 mpepiaoskeHds 6, npuMeHeHHOT0
kK X = H = (G, ¢ paBHa TOCTOAHHOA JTOKAaJdbHO -IIOYTH BCIOTY.

IIycrs G — noKadbHo KOMIAKTHAas rpynoa u H — ee 3aMKHyTas
moarpynna. PaccMorpuM omHOpPOMHOEe DpocTpancTBo G/H neBHX Kiac-
coB mo H, Ha KoropoM ( pelicTByeT HeIpepHBHO cjieBa. Iloraskem,
970 CYIEECTBYET, X TPUTOM eOUHCMEeHMBL, KAGCC HEHYJIEBHX KBABW-
HHBapUAHTHHX Mmep Ha G/H.

3amernm, 9To H peiictByer Ha G HeOPEPHBHO W COBEPIIEHHO KaK
Tpylma OpaBHX [ePEHOCOB; W HOPOKJaeMoe Ipw 3TOM QAaKTOpOpo-
CTPAHCTBO, ABJIAIEECH He 4eM WHHM, Kak G/H, mapakoMIaKTHO
(O0m. rou., ra. III, 3-e usn., § 4, upemaoxenue 13). Taxum obpasom,
opuMmenmMHE pesyabratel n°n’ 1—4 ¢ X = G. CaenosarenbHo, mMeeM
orobpaskenua f— f> mpocrpamctBa ¢4 (G) ma & (G/H) u A A¥
npocrpaHcrBa off (G/H) B o#(G) (xax Ttoabko Ha H 3aduxrcuposana
nesas Mepa Xaapa ). To, aro G peficrByer cieBa B G/H, moposmpaer
JOTOJHHATEIbHOE CBONCTBO:

v ()1 = (06 ()N’ (SEG, F€F 6)), (15)
(vo/m () M* =y¢ (5)- M (s€G, MEoA (G/H)). (16)

B camom pexe, pua aioboro z € G umeem
(em () - f7) (@) =17 (s (2) = 7 (n(s7Ta)) =
= (i BE = 0@ N @@ BO =066 N @ @),

24 1
oTKynma caexyer dopmyaa (15), Baexymas ¢opmynry (16).

JlemMa 4. ITyeme b — nenyaeeas mepa Ha GIH u p — aeeas mepa
Xaapa na G. Caedywowue ceolicmea pAGHOCUADHL:

a) A Keasauunsapuarmua omuocumeavro G;

b) daa mozo umobul muoxcecmeo A < G/H 6viao aoraivio A-npe-
Hebpeacumo, Heobzodumo u Bocmamouro, wmobu 1~(A) Gvio sokaL-
HO W-nperebpexrcumo;

c) mepa A* sxeusanenmmua p.



168 MEPA XAAPA . viI, § 2

I pednonoxcum, wmo smu ycaosus eunoanens, u nycms A% = oI,
20e P — NOKGABHO U-UHMEZPUPYeMAR @GYHKEYUA, 6CI00Y OomMAUUHAR
om wyaa. Tozda das aiobozo s € G naomuocms 05 mepsr Vo m(s)h om-
HOCUMEAbHO A makoed, umo -

13;)
A0KAAbHO [L-noumu éclody na G.

¢) = b): sro cpasy ciemyer us mpepmo:kenusa 6a).

b) = a): ecau cBOHCTEO b) BHIIONHAETCA, TO MHOMKECTBO JIOKAJHHO
A-mpeHeGpeRUMBX  TOIMHOMkecTB w3 G/H uWHBADHAHTHO OTHOCH-
TeAbHO G W, CIE0BAaTEIbHO, A KBASHMHBAPMAHTHA OTHOCHUTENBHO G.

a) = ¢): UPeNNONOKAM, YTO A KBASHHHBAPMAHTHA OTHoCHTENbHO G}
mas moboro s€G MepH A u Yg/m (S) A SKBUBANEHTHH M, 3HATMT,
A% m

Y6 ()M = (yg/u (5)-M)¥

oKBuBAJIEHTHH (ciefncrsue 1 mpepnosenms 6); Taxk xark A# =540,
10 A¥ skBuBadeHrHA W (§ 1, mpemmo:xenue 11).
Kpome rtoro, pansa awboro s€G mMeeM

(Osom)- A% =(B,-1)% = (Yo (5) M)* =yg(s) M* =
— (6 (9) ) -u =100 2,
OTKY[Ia cnép;yeT 17).
PaBHocuapHOCTS a) M b) BiAeuer mpesxue Bcero CPopMYyIHPOBaH-
HHEJ yKe BHIIe pe3yabTar eUHCTBEHHOCTH, U Jaske Ooliee TOUHHIA
pesyabrat:

TeoreMa 1. ITycmv G — aokaabHo romnaxkmuas epynna u H —
ee samkHymas nodepynna. : '

a) [ee nenyaeevie kéasuunsapuarnmuse mepvt ka G/H sreueaserm-
Kb, nodmuoxcecmea us G/H, aokarvho npenebpexcumble omHOCUIMEALHO
amux mep,— amo me nodmHoxcecmea, npoobpasv, Komopwr ¢ G A0KaAAL-
HO npeneOpexcums, omHocumeavho mepw. Xaapa.

b) Hycmov A u A — nenyesvie Keasuunsapuanmusie mepw Ha G/H.
Ecau 0Oas a0boeo s € G naomuocmu mepvl Yo u(s)A  omuocumeavho A
u mepw Yo u(s)\' ommnocumeavno A pasH® sokaabHo noumu eciody
omuocumesvio A (uau A'), mo A u A nponopyuonasvhwl.
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a) cpady caemyer ms memmH 4. ITycre A m A’ — HeHyneBhe KBa-
SUWHBADHAHTHEE MEDH, YROBJIETBODPAIIIAE YCIOBUIO YTBEDKICHUA
b). Torga pas mo6oro s € G HIOTHOCTH MEPH yG(s)k” OTHOCHTENBHO
A¥ o mepm yo(s)M' ¥ orHOCHTENBHO A'* paBEH 10KaTbHO QP-TD0UTH BCIO-
ny u, caegoateasuo (memma 3), A* w A'¥ mpomopuumonansum, a sma-
aur, A ® A IpomopnuoHaJbHLIL.

C apyroit cropoHH, jeMMa 4 CBONHT OTHICKAHWE HEHYJEBHIX KBa-
3UMHBAPUAHTHHX Mep Ha G/H K oTHCKaHWIO Mep Ha G, SKBHBAJCHT-

HEX Mepe Xaapa u nMeIonmx sux A¥. Ha aror cuer umeerca caexyo-
oiasg  JIeMMa:

Jlemma 5. Hyemv p — aeean mepa Xaapa na G u p — 40KAAGHO

w-urmezpupyemasn @gynkyus. Han mozo wmobel p-p umeaa eud A%,
Heobrodumo U docmamouno, wmobv, Oas awbozo § € H ewnosnssoct

paeercmeo

p (e8) = o (@ (18)

A0KAAbHO P-noumu eciody Ha G.
Yrepixaenne, uro p-p umeer Bux A, cBogmres k Tomy, uro mus
ao6oro & € H umeem 8(E)(p-p) = Au(E)p-p (upemaoxenne 4). Ho

8(E)p- 1) = (B8(8)p)- B(E)n) = Ac(B)B(E)p)- 1,

OTKyJla U Chelyer JeMma.
Temepr MH MoKeM YCTAHOBATH CHOPMYIAMPOBAHHHHE BHITE pe-
3YIbTAT CYIECTBOBAHUWA M [Ja)Ke Oojlee TOUHHIE peayabraT:

TeopEMA 2. IIyemv G — aokaabno komnakmuas epynne, H — ee
samknymas nodepynna, p — aeéas mepa Xaapa Ha G u B — aesasn
mepa Xaapa na H.

a) Cywecmeyiom makue nenpepviensie gynkyuu p >0 na G, umo

p(x’g):i—f(%)lp(x), karoer, 6u Hu 6vau x€G u ECH.

b) Ecau 3a0ana makas @GyHEYUs O, MONHO NOCMPOUMb MePY h=
= (p-w)/p na G/H, u sma mepa A 6ydem nororcumervHoi HEHYLEE0TE
K8A3UUHBAPUAHMHOT, omHocumesbro G.

¢c) p(sz)/p(z) npu s, x us G 3asucum moavko om s u n(r) u, caedo-
eamenbho, onpedeisem markyw HenpepweHyw @yrnkyuio y >0 na
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G X (G/H), umo

_p (s) «
% (s, n(x))= o @) . 19
Tozda umeen
You(S)h = y(s72,-)-A Oas ecex s €G. (20)

a) BHITEKAOT K3 UPEJIOKEHHS 7.
b) BrTekaer u3 geMM D u 4.
¢) BuTeraer u3 (17).
dameuanusa 1) U3 samevamna {1 n° 3 cliefyer, 4To HeHyleBhle
KBa3HMHBAPHAHTHHE Mepsl Ha G/H — He 410 HWHOe, KAaK IICEBOOGPA3H
mpm oTobpaskeHEH 7 Mepsl Xaapa Ha G.

°2) Ecau G — rpymma Jlm, TOo, KaK MH IIOKajKeM B CBOeM MeCTe,
OYHKOEIO ¢ TeopeMu 2 MO;KHO BHGpaTh GeckoHETIHO AuddepeHIEpPYeMoit.

Ilpr ycaoBusx rteopembl 2 HEKOTOPHIM peayibratraM n’n’3 u 4
MOMKHO IpujaTh Clefylomuii, Goiee cmemmaibHHE Bup (yIuTHBas
Teopemy 2 u npemioenne 2 § 4 rmaBe V, uro0H mepeiiTu ot CBOHCTB
OTHOCHTEIBHO [L K CBOMCTBAM OTHOCHTEJIBHO (-[):

a) Ilyers f ectp p-uamepuMasi pyHrmua Ha G Co BHAUCHHAMH B TO-
IOJIOTHIECKOM IIPOCTPAHCTBE, NOCTOSHHAS BHE CYETHOTO 00beMHeHUA
U-MHTETPUPYEMBIX MHOKECTB; TOIZA MHOKECTBO TeX :;EG/H , O
KOTOPHX ¢yHKOouA § —> f(28) ue P-usMepuma, JToKaabHO A-mpeHeOpe-
JKEMO. o

b) Illycre f ects p-mamepumas PpyHEmus >0 Ha G, paBHas HYIO
BHE CUETHOTO o0BefWHEHWA {-HHTETPHPYEMHIX MHOkecTB. Torma

DyHROUA I — S*f(xfg) dp(§) ma G/H A-usmepuma wu
. H :

Ji@e@an@=["a@ (" 1endE® @=n@).
G G/H "
¢) Ilycts f ects p-umrerpmpyemas ¢yHKmus Ha G cO 3HAUCHUAMH
» Oamaxosom mpocTpaHcrBe wmax B R. Torga MHOKeCTBO Tex
.;:EG/H , Aast KOTOPHX & > f (%) me ﬁ—nHTerpﬁpyema, A-mmpeneGpe-

HuMO; QYHKIUA T — 5 £ («&) dB (§) A-mmrerpupyema u
H

{r@c@da@= | 2@ |redae.
G

G/H H
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d) Ha G cymecrByer menpepmBHag ¢yHkmus k > 0, mocurexn
KOTOPO# wMeeT KOMIAKTHOe MepeceueHme ¢ Hacuimenuem KH xasxio-
ro KOMOAKTHOTO IofiMHO;kectBa K m3 G m Takas, 4To Sh(xfg) dp(E) =

. i
= 1 gas Bcex z €G. as roro utobn ¢pyrrnus ¢ Ha G/H Guina usme-
puMa (COOTB. MOKAJNbHO MHTErPEpyeMa, CYIIeCTBOHHO WHTETPHpyeMa,
MHTeTpHpyeMa) OTHOCHTENBHO A, HEoOXOMUMO M JI0CTaTOYHO, YTOOH
h-(g o ) 6b11a TAaKOBOR OTHOCUTENBHO U; ¥ KOTA ¢ CYI[ECTBEHHO MHTE-
TpUpyeMa OTHOCHTEIBHO A, HMeeM :

f ywarw=[r@g@@)e@dn@.
G

G/H

6. OmHocumearHo UHBAPUAHNHLLE MEPLL
HA OOHOPOOHOM NPOCMPAHCIEE

ITycts mcerma G-— NOKANBHO KOMUAKTHAA rpynna, H—ee 3aMi-
HyTad noArpyuna u P— aesas mepa Xaapa Ha H.

Jlemma 6. IHycme A—mepa na G/H u y — Henpephignoe npedcmag-
aenue G ¢ C*. Caedyrowue ceolicmea pasHOCUAbHBL:

a) A ommuocumeavno uneapuanmua wa G/H ¢ myssmunauramo-
pom y;

b) A% ommuocumeavno uneapuanmua Ha G ¢ se6blM MYLbMURAIUKA-
mopom y;

c) A¥ umeem eud ay-p (a€C).

Ycaosue a) osHadaer, uTo A anoboro sE€G uMeeM

Yo/ (S) b= ()1

3TO PABHOCHIBHO TOMY, 410 (Y m (S) M)¥ = (s)"*A¥, 10 ecrhb

ve ()M =y (s)7 1A%,
Orciomta — paBHOCUNBHOCTE a) U b). PaBRocuabHOCTS b) M C) BHTeKaer
us caefcrsus 1 npepmomxenus 10 § 1.

Teorema 3. ITyecmv G — aokaavno Komnarkmuas zpynna, H — ee
samrnymas nodepynna, P (coorB. P) — sesan mepa Xaapa Ha G
(coots. H) u y — HenpepueHoe npedcmasaenue G e C*.

a) [as moeo umobw Ha G/H cywecmeéosaaa HeHyAeeds OMHOCU-
MeabHo UHBADUAHMHAS OMHOCUMEesbHo G Mepa ¢ MYAbMURAUEGMODOM Y,
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Heobzodumo u docmamourno, umoOs. Y(E) = Ax(E)/Ag(E) Oasn ecex
EEH.

b) Toz0a sma mepa eduncmeenna ¢ mouHoCMbI0 Jo NOCMOAHHOZO
MHONCUMeAs; Ooaee mouno, OHA nponopyuonastna (- w)/PB.

Haa toro arobm Ba G/H CcymecTBoBaJa HEHy/eBas OTHOCHTCILEO
AHEBADUAHTHAA OTHOCHTEILHO G Mepa ¢ MY JBTHILIMKATOPOM %, HeoO-

XOZIIMO 7 KOCTATOUHO (MeMMa 6), aToGH y-p mmema Bup A%, u, ciemo-
BaTeNqbHO (mpepiosxenme 4), dTobn S(E)(y+p) = Ax(E)(yx-p) mias
Bcex § € H. 1o ycaosue 3ammcriBaetcd tax ;e B pume y(E)y- Ag(E)p=
= Ag(E)x- 1, TO ecth

28 = Am(E)/As(E),

masa Beex § € H. Orcioga caegyer a). Yreep:pgenue b) cpasy cie-
IyeT U3 jeMMH 6 u Toro daKra, uTo 0T0l paKkeHde A > A* mEwexTUBRO.

B § 3 (n° 3, npamep 4) MB TpHBefieM OYeHDb OPOCTHE® OpPAMEpHI,
B KOTODHX mOpencrasienne § »> Apr (E)/Ag (E) He mpopomKaercsa [0 Hellpe-
PHBHOTO npeficraBleruss rpymmu G B C*. Crano 6HTb, B 3TOM Clyuae
HO CYIECTBYeT HHUKAKOl HeHYJeBOH KOMIIEKCHOAW MepH Ha G/H, oTHO-
CUTEelIbHO HHEBADMAHTHON OTHOCHTONBHO G.

Caepcreue 1. Jas mozo umobn na G/H cywecmeosara nenyaesas
ROAONCUMEAbHAR MEPA, OMHOCUMEALHO UHEADUAHMHAS OMHOCUMENb-
ro G, Heobrodumo u docmamouro, ¥mobbl CYUECMBO8AA0 HENPEDLIBHOE
npedcmasaenue zpynnu G ¢ RY, npodoaxcaowee npedcmasaenue § —

— An(E)/Ag(E).

Ormernm, ato Korga H ynumodyrapHa, 3TO yCiaoBUe BHIOIHAETCA.

Caepcreue 2. [as mozo umobw na G/H cywecmeosara nenyiesas
NOAOJCUMEAbRAR MePA, UHSADUAHMMHAA omuocumervno G, Heobrodu-
Mo u docmamouno, umobs, Ag coenadasa ¢ Ag na H.

Caepcreue 3. Ipednoaoxcum, umo H ynumodyaspua u na GIH
cywecmayem HEHYAe8as 02DPAHUNCHHAR NOAONCUMeELbHAS Mepd vV, OMHo-
cumendbHo unsapuanmuas ommuocumeavro G. Tozda v uneapuanmha,
a G ynumodyaspha.

Ilycry y — mMyapTumamkaTop Meps v. [[as mioforo s € G Mepsl v
m y(s)v EMEIOT ONUMHAKOBYIO KOHEeIHYIO obmyi Maccy (§ 1, dopmy-
1a (6)); a Tak Kak y(s)v = yx(s)™*v, to y(s) = 1. CaemosareabHo, v
mEBapHAaHTHA. B cury caengcrBus 2, Ag(s) = 1 maa scex s € H. Myers



7 ®AKTOPU3AIIUA IPOCTPAHCTBA II0 T'PVIIIE 173
G’ — mEOxecTBO TeX ¢ € G, mua KoTOpHX Ag(f) = 1. dTo — 3amKmy-
TH# HOPMAJNBHHE peluTeNb Ipynnol G, comepamuii H. Ilycts it —
xaHOHMYeCKoe oToGpaswemme G/H ma G/G'. Torma m(v) — HemyneBas
OTPAHHYEHHAS HOJO;KHUTeJNhbHAA Mepa, WHBAPHAHTHASA OTHOCHTEJIBHO
G. IosTomy seras Mepa Xaapa rpynns G/G' orpaEmYeHa, Tak 4To
G/G' wommartra (§ 1, mpenaosxenue 2). CregosaTenbHo, 06pas Ipym-
ue G upm otobpamenwd Ag ecTh KoMuakTHas moprpyuma ms R¥; ara
mogrpynoa csoguress K {1}, m, sHaumt, A¢ = 1 Ha Bceit rpymme G.

7. Mepa Xaapa nHa axmopzpynne

Ipenaosmerne 10. Hycme G — aokaavHo KoMnaxkmuas zpynna,
G' — ee samEHYMYLLY HOPMAALHEY deaumeas, G' — zpynna GIG', & —
kaHonuueckoe omobpaxcenue zpynnu G na GIG' u a, o', a" — aessle
nept. Xaapa va G, G', G".

a) Jomuoncus, ¢ cayuae Heobrodumocmu, O HA ROCMOAHHWLE MHO-

gcumean, umeem o = ala’. B wacmuoemu, ecau f € &4(G),
[t@aam=[aw@ (1@ e  @=a@).
& e &

b) Ag(E) = Ag(§) 0an scex & € G'; e uacmuocmu, ecau G ynumo-
Oyasapra, mo G' moxce YHUMOOYaApHA.

¢) Adpo npedcmassenus Ag epynnw G ¢ RE. ecmv Hauboavuiuil
YHUMOOYAADHIIT, 3AMEHYMBLY HOPMAAbHLE Oeaumert zpynny G.

Ilpumensasa teopemy 3 ¢ ¥, = 1 (3Bas, 4ro 37gech CymecTByer Mepa
Ha G/G’, uHEBapmaHTHAA OTHOCHTeJLHO (G, a MMEHHO, @), moJydJaeM
a) u b); ¢) ToTaac caenyer m3 b).

Ipegnoxerne 11. B obosnauenusx npedroncenus 10, nyemsv u —
makot; asmomopgusnu epynnu G, umo u(G')y = G’, daxee, u’ — cyxce-
Hue u na G' u u" — asmomopgusm zpynnu G, nosyualowuLcs us u
garxmopusayuei. Tozda

modg () = modg- (u’) modg~ (u").

B camoMm fee, ecim o’ =a/a’, 0 u’(a") =u (a)/u’ ('), T0 ectb
, , mod,, (u )
modg» (1) (") = modg (u)™* a/modgr (u') o’ = Tod, (@) (e/a’) =
mod ;. (W)

i ————a” bi 0;KeHIe.
mod, () o, OTKyJa ¥ Clefyer IPey
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CnepctBuE. Jas wobozo x € G umeem
Ac () = Ag /e (z) mod (ix),

20e x osHauaem kaHOHUueckuli obpas saemenma x ¢ G/G', a i, —
asmomopgusm s v x1sx epynnu G'.
Jd1o BuTeKaer wa mpemiosxenua 11 u Hopmymsr (33) § 1.

8. O0Mo cBOTicIN60 MPaANIUMUBHOCIMU

X Ilycrp X -— n0KanbHO KOMIAKTHO® INPOCTPAHCTBO, B KOTOPOM

}  meiictByer cIpaBa, HEOPEPHIBHO H COSePULEHMO, JOKAIBHO
X/H' wommaxrsas rpynma H, mo sakomy (z, &) v 2t (z€ X, ECH).

v Ilycrs, mamee, H' —samrmyTas moarpynma rpymmsi H; torma
X/H H' peiicTByerT cupasa HeNpEPHBHO U cogeputenro B X. O6osHa-
yuM gepes %, ' m p KaHoHm4eckme orobpaykemma X ma X/H, X ma
X/H' w H ma H/H’.

IIycrs P mw B’ — neBne mepu Xaapa ma H m H'; npegmonomxnmM,
910 Ay m Apg coenadaom na H'; sHA9UT, MOMKHO IOCTPOHUTH Mepy
B/f’ ma H/H', neBomHBapmaHTHYIO OTHocHTembHO H (Teopema 3).
C mpyroit cropoHH, OyCTh U — Takas MoJgOKUTeNbHas Mepa Ha X,
4T .

() = Au(E)p

ans Beex § € H; 3HaUMT, MOKHO TocTpouth Meph W/P Ha X/H u p/p’
va X/H' (upemnoskeHue 4). 3amumem p/B’ Kar unmezpas, OTHOCH-
TeNBHO [/f}, cemeiicTBa Mep Ha X/H', WHMeKCAMH KOTOPOTO CIyKaT

touxn u3 X/H. [Ipn H' = {e} MH BHOBb IPHXOAHM K CATYaLUH n°_3.

¥y
X «<— H OroGpasenne (z, &) v nt’ (2) npoussenenua X X H

'y v B X/H’ BenpephiBHO; a Tak Kak nu’ (2§) = a’ (zEE')
X/H" < H/H' pas scex £ €H’, T0 310 OToOpasKeHme ompenesser
O ¢dakTopusanueil Henpepusroe 0ToOpaKeHNEe IPOU3BE-
memna X X (H/H') B X/H'; orcioma, [jas KaKIOT0 PUKCHPOBaH-
Horo z € X mMeercs yvacTuuHOe OToGpakeHMe w,: H/H' — X/H’,
mosyuaemoe darxropusaimeir m3 oTobparkeHAA P,: § > zf TIpynmer
H B X. OrmermM, 49T0 Y, = Proyu(l) #, sHaumT, w0, =
= 0xoyg/m(§) mna Bcex § ¢ H. '
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JIemma 7. ITyemv K — komnarmmoe nodmmoxcecmso us X/H',

a L — romnaxmuoe nodmnoxcecneo us X. Tozda U w7'(K) omuocu-
’ xEL

meavro kKomnarmmuo ¢ HIH'.

IIyets K; — Takoe KOMIAaKTHOe IIOIMHO;KecTBO m3 X, 1UTO
n'(K,) = K. N nycrs K, — MBOMecTBo Tex & € H, gaa Korophx LE
mepeceraerca ¢ K. Torma K, wommarktao (O6m. tom., ra. III, 3-e

usn., § 4, teopema 1). ITycrs E takoso, uro p(E) € U 0z (K). Cae-
xEL

HOBATeIbHO, CYMecTByeT TaKoe £ € L, 9t0 w.(p(§)) € K; mHHME Clo-

Bammd, TaKoe, uto ' (zE) € K. ITocroabry n'(K;) = K, cymecTByeT

raxoe & € H', uro zEE € K;. Torma EE’ € K,, u, sHauur, p(§) =

= p(EE’) € p(K ). Taxum o6pasom, moKasaHo, 4TO ULo)zl(K) < p(K,).
x€

dra JseMMa NoOKAa3HBAeT NOPEMAE BCETO, 4TO OTOGpAKEHME @,
cosepuenno. Crano OHTE, MoskHO o6pasoBaTh Mepy o.(B/p’) ma X/H',
cocpenorouenayio Ha o (H/H') = n'(Y(H)) = n'(zH). Ecau f €
€ 4 (X/H'), To morasamHas TOJLKO 4TO Jemma 7 m jgemMa 1 § 1 mo-
KasHBaWT, 4T0 GyHEOAA Z +> (f, w.(p/p’)) mempeprBHa ma X; Kpo-
Me Toro, {f, w.(p/P’)) obpamaercsa B Hy b, Korjja supp f He mepece-
raerca ¢ ' (zH), mHaYe TOBODPA, KOIZA (Z) He IPUHANISKAT KaHOHHA-
qeckoMy obpasy suppf B X/H.

Bopogem, ecoim § € H, 1O

0z (B/B’) = 0x (ya/m- (8) (B/B)) = 0x (B/P')-
CiegoBaTensHo, oTobpaeHme & +—> w.(B/p’) mpocrpamcTBa X
B o/ (X/H') oupemenser Qarropusammeir oroGpaskenume u - (B/p’),
npocrpansctsa X/H B o#(X/H'). Buuiens;io;keHHOE IOKA3EIBAET, UTO
mas ramporo f € o (X/H') orobpamenme uw— (f, (B/p’),) Hempe-
PHBHO W WMeeT KOMNDAKTHHE Hocuteanh. CiefgoBaTeiapbHO, 0TOOpake-
gue u > (B/p’), ecmv wuporo Henpepwsnoe u (w/P)-coeracosarmoe
cemeiicmeo mep na X/H', umeowee X/H mnoxcecmsom undercos.

IIyers 2 € X m u = n(z) € X/H. Ilycrs, manee, f — $yHRIHEA
Ha X/H' co 3smaueHusAMHA B 6aHAXOBOM HPOCTPAHCTBE WX B R. Coruac-
Ho Teopeme 2 § 4 raasm V, nus roro, urobu f 6na (B/P’),-muTerpm-
pyema, Heo06XogumMo M HocTaTouHO, 4ToOH QyHEDUA p(E) =—
— f(0,(p(E))) = f('(x&)) ma H/H' 6rina (B/f’)-uaTerpupyema, @ TOrZa

| rand@mne)= | ra @) aep)® E=r@)- @

bo): HJH’
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AHanormuHEe CBOYCTBA HMEIOT MECTO [ WBMEPHMOCTH, REPXHEr0
FHTerpajla M CYHIECTBOHHOTO HHTEIPaJa.

IIpEmnoxenue 12. Hmeem

§ @B B () =psp (22)

X7H
Mycrs fe#(X) u uyers f° € 84(X/H') ompenenesa PaBeHECTBOM
(@) = | 1 @) b’ @)-

[
Hocrarouno morasars (cM. n°2), 4ro ]‘" HMEeT OJHH M TOT }Ke MHTer-
pan oTHOCHTeNbHO obemx uacredt pasemctsa (22). Ho (u/p’, f’)=

={u, f). C apyroit cTOpOHH,

5 @Bnawm @, P =| B 1" dws) @)
X7H X/H
Ilyctes 2€X u u=mn(z). Nmeem

BBy 1Py =(ou BB, 1P)= [ 1% (@) aBip) E) =

H/H'

= | Peaaemé= [ a@p)@ | @) aeE) -
i -

H/H' ) H/H'
= (1@ ap@.
H
CrneoBaTteanHo,
CH emndwp, o= awpw | fenade=aw, ),
X" X/H H

¥ OpefJiodieHue IJOKA3aHO.

- Caepcreme 1. a) llyemv f— pynryus na X/H' co snavenusmu

¢ Ganazrosom npocmpancmee uau 6 R, unmespupyemas omuocumensio
w/B’. Cywecmsyem (w/B)-nperne6pescumoe munosxcecmeo N — X/H, o6.aa-
Oatoyee credyowum ceolicmeom: ecau x¢X maroso, umo w(z)¢ N,

mo gynryus oo, na H/H', mo ecmso gﬁynnquﬂ g > f(n' (zE)), un-
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meepupyema omuocumeavro B/B’; unmeepas S f(a' (ZE)d(P/p") (é)
HYH'
SA6UCUM, MOMbEO OM, T =11 (z) u asanemca (u/P)-unmeepupyemoti Pynk-

yuel om I; NPU IMOM CNPABEGAUSO DPABEHCME0

[ ta@er= | @ | revE)aes)@.
X7H XJH H/H'
b) Tycmv f— pynwyua >0 na X/H', usmepumas ommocumesvro
w/p’ w pasnas Hyawo ene cuemroz0 obvedunenus (W/R')-uwmeepupye-

wwz wmoncecms. Toeda T(x) > S*f(n' (2E)) dB/B')(E) (w/B)-usme-
H/H’
pumMo, U

* *® . & .
{rawey= ["awpr@ [ 1o @y aem) @
x/u’ X/H HJH'
¢) IIyemv f — pynryus na X/H' co swauenuamu 8 6anazxosor
npocmpancmee uau 6 R, usmepumas omnocumeavto WP’ u o6pawaio-
wasca 6 HYyab eHe cuemmozo o06vedunenus (W/P’)-unmezpupyemnz

muoncecme. Tozda dasn mozo, umobs [ Guaa (u/B’)-unmezpupyemoii,
decmamouro, “mobs

[Tawm @ [T17@ @E)1a@p) @ <+ oo

X/H H/H’

Caepcrsue 2. Iyemv G — aokaabio komnarkmuas epynna, a A
u B — ee samknymue nodzpynns, npuvem A D B. Ilpednoao-
KHcum, wmo Ha 00HOopodnom npocmparncmee GIB aeswx kaaccos no B
cyujecmgyem HEHYAL8AR NOAOHCUMELbHAA MEPA O, UHSAPUAHMHAR
omuocumeavho G U 02pAHUNERHAR.

a) Kanonuueckuii o6pas mepu o na G/A ecmb Henyaesas noroxu-
MeAbHARL MEPA, UHBADUAHMHAR OmHOcumerbho G U 02pANUNEHHOSR.

b) Ag cosnadaem ¢ Ay Ha A u ¢ Ag Ha B.

c) Ha odnopodnom npocmpancmee A[B aesux kaaccos A no B
CYwecmeyem Henyaeeas NOLONCUMELbHASL MEPA, UNBAPUAHMHAL OMHO=
cumeavho A U 02pAHUNEHHAS.

YrrepatieEme a) O4UeBHNHO. YTBep)KleHHe b) BHTeKaeT H3 a)
u caepcTeuAa 2 Teopemsl 3. B cuny b), A, cosmamaer ¢ Ag na B u,
3HAYHNT, MOKHO NPHUMEHATH De3yIbTATH NpPeAHAymero n°, NPUHAB
12 H. Bypbarku
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BEHUX X = G, H = A, H' = B. ®ysrnusa 1 sa G/B a-unterpupyema.
Cornacno yreepsperHnio a) cieactsus 1, dysrnusa 1 ma A/B unre- -
rpupyema orHocuteabHO PB/B’, Tme P m B’ osmavaT JeBHE Mephi
Xaapa Ha A m B; caepoBatexbHo, [/f’ orpaHmuena.

9. llocmpoenue mepsvt Xaapa zpynnst, uCroos
u3 mep Xaapa HeKomopux nodzpynn

IIycrs"G — mokanbEO KOMIAKTHAsA Ipymna, a X m Y — Takue ee
BaMKHyTHe uoArpynuul, d4ro £ = XY codepmcum okpecmHocmb
U saemenma e. Torga Q orkpeTo B G; B camMoM Jele, gJA JIOOBIX
o€ X 1 yo €Y mmeem XY = (20X)(Yyo) D zoUyo, a £oUyo — oKpect-
HOCTb TOUKH Zolo; CJENOBATENbHO, £2 ecThb OKPECTHOCTh KaKmoil
CBOEH TOUKH. ' '

°Korpa G ectn rpynma JIm anreGper JIm g, To ycuoBme, HaJOKeHHOe HAa X
u Y, ymosieTBOopseTcs, eCIH HOmajire0per, coorsercTyiomme X u Y, mMeIoT
cBoeii cyMMoi g.,

I'pyuma X X Y peficTByeT HempepHBHO cjiepa B G II0 3aKOHY
(, )s=asyt (x€EX, y€eY, s€G). Myers Z=XNY. Crabu-
aazatopom sjgemenTa ¢ B X X Y cuysmur momrpyuma Zo TPYIUIEL
X X Y, cocrannenHas u3 nap (3, z), Tie z € Z, KaHOHAYECKHA U30MOPH-
Hag Z. CaegoBaTesabHO, MHOKECTBO { OTO;IECTBEMO ¢ OFHOPOLHEIM
mpocrparcTBoM AeBHX KiaaccoB (X X Y)/Zo; Gomee Toumo, orobpa-
wernde (z, y) > zy~! rpymnet X X Y ma Q ompepmensier garropusa-
naelt menpepusHy0 Omermumio (X X Y)Zo ma Q. Bymem npepmosa-
raTh, 4To 310 OoToGpayKeHHe ecmbv zomeomopgusm. (UMeHHO 3TO MMeer
mecro, ecau G cuemno 8 beckonewnocmu; cM. IlTpuaomenume 1.)

[Ieegnomenus 13. IIpednosomcurn, nomumno mozo, umo Z Komnaxm-
na. Hyeme pg, Wx, by — resvie mepyt Xaapa na G, X, Y u A — cy-
acenue Ag na Y. Tozda cyxcenue W mepsl pg na 2 ecmb, ¢ MouHocmbio
0o nocmoanHozo MmHoIcumean, o6pa3 mepu wx & (A™'-py) npu (co-
sepuerHoMm) omobpaxcenuu (x, y) v xy > npoussedenus X X Y na Q.

ITlna Bcex z € X, y € Y mmeem

v, Yp = @ = Ac(y)u.
OrompectBaasa Q ¢ ogHOponEEM mpocTpaHeTBOM (X X Y)/Zo U BHOH-
pas HamemamuM obpasom Mepy Xaapa Ha Zo, moxydaem, uto ¥
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ecTh TpoW3BefieHWe JeBoM Mepw Xaapa rpymmst X X Y, a HMeHHO,
px ® Uy, Ha dyEROUIO (2, ¥) — Ac(y)™ (1emma 6). C gpyroi cro-
POHEL, | €CTh, ¢ TOYHOCTHIO O HOCTOAHHOIO MHO;KHTels, o6pas MepH

i * mpm karonmgeckom oTobpakenuu X X Y ma Q (n° 3, sameqanme 2).

Cunepcrsue. ITyemv [ — @ynkyus, onpedeennan na 2 U npunu-
MaAOWaAs 3naenus 8 6anarosom npocmpancmee uau ¢ R. Jaa moeo
ymobul f Gviaa p-unmezpupyema, Heobrodumo u docmamouwro, wmobul
gynigus (z, y) — Fay)Ac(y)Ar(y)™ 6uaa (ix ® py)-unmespupye-
Ma; mozda :

[rdn@=a | [F@) 86 dr @ dix @ dur (), (23)

Q Xx¥

ede a — nocmosnnas > 0, xe sagucawas om f.

CorsacHo TOJBKO 4TO JOKA3aHHOMY mpejiokenuo 13 u Teopeme 2
§ 4 raaBe V, gas toro, utolH j Obina p-uuTErpHpyeMa, EeobXomuMo
'H T0CTATOYHO, 9T00H QyHRUuA (z, y) — f (zy~!) Guia wHETErpHpyeMa
OTHOCHTOJBHO MeDPH Wx ® (A~l.py), wumm, eme, urobs ¢yHKRIUA
(z, y) = f(xzy)Ac(y)™! Opima mETerpEpyeMa OTHOCUTENBHO MePH
bx @ by, WiH, eme, wobu dymkmmA (@, y) > f(ey)Ac(y)Ar(y)™
OBJIa HATErpUpyeMa OTHOCHUTENBHO MeDH Uy ® Uy. AHaJOTHIHHM
paccy:rmeHmeM moayudaercs opmyda (23).

repnoernE 14. IIpednoaosxcum, umo 6uiNOAHEHb. Ycaosus nped-
aoscernus 13 u wmo npu smom Y — Hopmasvhuli desumens.

a) Cyxcenue mepw ng Ha £ ecmb, ¢ mourocmvi0 00 NOCMOAHN020
MHOACUMEL, 06pas mepu Ux @ Wy npu omobpaxceruu (z, y) > zy
epynnte X X Y na Q.

b) las scex € X u y €Y umeen

Ag(zy) = Ax(x)Ar(y)mod(i,),

ede i, osnauaem asmomopgusm U > r~lvx zpynnw Y.

Tar rar Ag = Ay ma Y (upemnomenme 10b)), To a) caemyer
a3 (23). Ilyers zo € X, yo € Y. OGosHauuM wepes p orobpakenwe
(z, y) = zy rpyuoer X X Y ma Q. Tax kak

2y (Zoyo)™ = 223" (Toyyy ' 23") = 22;"i o (Y,

12%
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TO
Ag (ZoYo) P (x ® ky) =0 (zolo) P (Ux @ Uy) =
= p (8 (o) hx ® 1,:10 (yo) py) =
=P (Ax (Zo) bx @ Ay (¥o) (mod ixe) uy) =
= Ax (o) Ay (Yo) (mod i) p (x ® pr),
OTKyZa cJjegyeT b).

3dameuanmne. [Ipegiomenne 14 mpumMeHEMO, B 4YaCTHOCTH,
K CIydaio, Korfa G eCTh TOIOJOTMYeCKOoe MOJyIpAMoe MPOoH3BeJeHHe
X ma Y (O6m. tom., ra1. 111, 3-e uax., § 2, n° 10). B sTom cayuae
Z ={e}, a Q = G. Tar rRar yr = zi,(y) naa Bcex z € X, Yy €Y,
TO PLg TOKe Gyaer, ¢ TOYHOCTHIO 4O NMOCTOSAHHOTO MHOKMTENA, 06pasoM
mepnt (modi,)ux ® MUy IpH oToGpayKeHUH (X, Y) —> yr TPOU3Be/e-
msa X X Y B G.

10. Aumezpupoeanue 6 HyHoamenmaivnoti odaacmu

[Iycrs X — n0KaJMbHO KOMIAKTHOE IpoCcTpaHCTBO B H — duckpem-
Hasa Tpylnma, [OefCTBYOIAs COPaBa HEOPEeDHBHO W CO8EPULEHHO
B X. Ilyers, madee, m — ramoHWdeckoe orobpaskeHme X ma X/H.
HOas wamporo x € X obosmaumm uepes H, crabunusaTop sJemeHTa
z B H; 3To — KomeuHasa noarpymma rpyunst H (O6m. tom., rua. 111,
3-e man., § 4, npemaoenue 4); mycrs n(r) osHadaeT ee IOPSJIOK.
Haa kaxnoro s € H umeeMm Hys = s H,s u, 3Haunr, n(zs) = n(z).
CymecTByeT Takasg OTKEDPHTasg oKpecTHOCTh U Toukm x, uro U Us =
= & paa Beex s ¢ H, (tram ke, n° 4, MOKa3aTeJbCTBO IPONIOKEHUA
8); mas Bcex y € U umeem Hy — H,; ciengoBaTelbHO, QYHKIHEA n
ga X moaymenpepmBHA cBepxy. Ecam X cuemno ¢ 6Geckoneunocmu,
to H cuemno; peiicreurennno, uycrs (Ki, Kj,...) — noxpeite mpo-
crpascrBa X  IOCHeJOBATeJBHOCTHI0 KOMHOAKTHHX IIOLMHOMKECTB
7 zo € X; MHOKecTBO TeX s € H, HJIA KOTOPHX sTo € K;, KOHEUHO
(ram sxe, TeopemMa 1), OTKy#a H CJjefyeT Hallle yTBeD:KueHMe.

Ompepeaerus 2. ITyemv F — X. I'osopam, umo F ecmbv ynda-
menmaivhas obaacmsv (omruocumeabno H), ecau cyxcenue omobpaxce-
nusa n na F ecmv 6uekyus F na X/H (usage roBops, ecam F ecTh cu-
cmema npedcmasumeder [ OTHOIIEHHs SKBAHBAJIEHTHOCTH, OLPe/Ie-

aaemoro rpynmoit H).
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Jiemma 8. Iyemv F — gyndamenmanavhas obaacms. Jlas aobozo
z € X umeen

F}‘;Icp,,, (x) =n (x). (24)

Tax Kak Qps (T8) = Pp,-1 (z) UpH mo6HX s W ¢ u3 H, To obe da-
cti popMynH (24) ocrarTca HOMBMeHHHMM LIPHW 3aMeHe Z Ha fz. 3Ha-
9T, MOJKHO mpegmoJiarath, uro & € F. Torma mmeior mMecTo sKBHUBA-
JIeATHOCTH

Prs(2)=1 <= 2CFs <= asICF < asl=x<> s€H,,
OTKyRa u ciaenyer (24).

IIpemnoxerus 15. I pednosoxcum, umo X cuemmo e Geckonewnocmis.
Hycmv w—mepa >0 na X. llycmw, dance, F—makras Pyndamern-
maavhas obaacmu, umo Fs p-usmepuma npu awbom s€H. ITycme,
HakoHey, [ ecmv p-unmeepupyeman @Pynkyus Ha X co sHAUEHUAMU

8 Gawnaxogom npocmpancmse uau ¢ R. Tozda cemelicmeo uucen

S n(x)f(z)du(z) (s€ H) cynmmupyemo u

Fs
[r@d@=3 [ rEyf@du@.
X scH Fs
Ecin A —xopewnoe mogMHOMKecTBO n3 H, TO

!Zn-lfcpml ‘lfIthm <If]

B CHIY JeMMH 8. JIemma 8 moxasHBaeT TaK¥Ke, UTO 2 n Y pgs cxo-

nmTesa K f B cupici® Tomomormm MPOCTOR CXONAMOCTH 110 PuILTPYIO-
mieMycs 10 BOSPACTAHMI0 MHOKECTBY KOHOUHHX NOXMHOMKecTB ms H.
Torga mpepiosxenme 15 ciegyer ma Teopemsr 2 § 4 rmase IV.

TeopEMa 4. ITyembv X — 40KGABHO KOMRAKMHOE NPOCM DAHCIMEO,
cuemnoe e Geckoneunocmi, H — duckpemnas epynna, delicmeyrwwas
cnpast Henpepugno U coseputeHHo 8 X, T — KanoHuueckoe omobpace-
hue X wna X/H, p—nosoxcumeavnas mepa Ha X, UH6APUAHMHAS
omnocumeavro H, p— nopmuposannan mepa Xaapa na H u h=p/f.
ITyemo, danee, F ecmv p-usmepuman @yniamenmasvnas obaacmo.

a) Iapa (m, n"lpp) p-npucnocobaena u

§ n @7 0r (@) ncy dit (2) =2
X
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b) Omobpasxcenue 1w seisemcs cobcmeennuM 0as 7 lgp-p,
u m(nlpp-p)=~A.
¢) Hyemv k— pynryus na X/H. [Jas mozo umobu k Gvaa A-us-
Mepuma (COOTB. A-ummezpupyema), Heobrodumo u docmamouno, wmobu
nlgp(kom) Ouaa p-usmepuma (COOTB. W-uHmezpupyema); u ecau k
A-unmez pupyema, mo
5 kd\ = S n7t (ko) dy.
X/H F
Umeem p=A*. Iyers f€é%, (X/H). Torma nlgy (fom) p-mame-
puma, >0 m, B cmiry mpepmosxeHmsi Sb),

% Pk . . %
[mErter@ @@ dn@= {"7@dh@ [ n @) or et a8 @),
X : X/H H
a B cHiIy JeMMH 8,

Ed
[ n (@ or (@8 @8 (®) =n @) X or (@B = 1.
H tcH
CrepoBarensno, nlgp-(fon) p-mETErpHpyeMa H
[n@ter@fa@d@= | 1@ad @)
b X/H
JruM JoKasaHO a). YTBepKLeHHe b) [OKAZEIBAETCA TOYHO TAK JKe.

YrBepiraenne c¢) BHTexaer u3 b) m mpepnosxeHusa 3 u Teopems 2 § 4
raasu V.

CagpcrBue. B npednoaoscenusxr u o6osna®enusz meopems. 4,
nyemv F' ecmv emopas p-usmepumas gyndamenmaavhas obiacms.
ITycms, Oanee, u ecmdv gymryua na X co smavenusmu 8 6anarosom
npocmparncmee uau 6 R, umnsapuanmmnas ommocumeavno H. II pedno-
A0%CUM, WMo U W-uHmezpupyema Ha F. Toz0a w p-ummespupyema
na F' u

[ %@ du @) = | w@)du).

Tak kax w4 m n mEBapmaHTHH OoTHOCHTeabHO H, To Ha X/H cyme-
CTBYeT TaKad (QYHKIUA ¥, 9TO ¥ o COBIajaer ¢ nu Ha F u Ha F'.
Torra nlgp(von)=qpu, nr e (von)=¢pu. Ilo yecrosuo,
n7l@r(vom) p-mArerpupyema. B cmmy Teopemu 4, ¥ A-mHTerpupyema,
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@1 P-MHTETPHPYEMA H
udp = vdh= | udp.
i | vare |

X/H F’
OTHOCUTENRHO cyujecneosanus QYHAAMEHTANHHBIX W-I3MEPHAMLIX 05aa-
cTefl cM. ympaskuenme 13.

Ynpaxaeaua

1) Ilyerp G — JN0KaNbHO KOMIAKTEAA rpynmna m H — ee 3aMKHYTas
noxrpynna. Jaa wammoro § € H monomus Y, (§) = Ag (8)Ag (§)~1. Bynem
cunrarh, 30 H peiicrByer B G Kak IpyIma IpaBHX mepeHocoB. Iloxaszars,
710 Ha JLX(G) cymecTByer BeHyIeBas HONORATENbHEAS AuHeHHas Gopma J,
H IPUTOM €gUHCTBEHHAA ¢ TOYHOCTHI 0 MOCTOAHHOTO MHOKMTENs, WHBA-
PUAHTHAS OTHOCHTENHHO JeBHX IepeHocoB. [Mcmoab30oBaTh IpejiIoxKe-
gme 3 ¢ X = G, B34B B KaYecTBe U IeByl Mepy Xaapa Ha G.]

2) Hycrs X m X' -— J0KaJABHO KOMIAKTHEE I POCTPAHCTBA, B KOTOPHX
HeficTByeT cIpaBa HENPepHBHO H COBEPIIEHHO JOKAJBHO KOMIOAKTHAA
rpyona H. Ilycrs, faiee, 0 — coBepuieHHOe HelmlpepHBEOe 0T00 paskerne X
B X', coriacymomeecs ¢ TOxIecTBeHHM oToGpaskenmeM H B ceGa (O6mi.
rom., ra. 111, 3-e maxm., § 2, n°4), m 0': X/H — X'/H — orobpamenne,
monydensoe u3 0 Qawropusanmeit. Ilycts, HakoHen, ' — HeIpepuHBHAas
¢yurnms EHa X', HOCHTENhr KOTODOH MMeET KOMIAKTHOEe IepeceYyeHHe
¢ HACHIEHmeM JI00ro KOMIAKTHOrO HogMHOKecTBa. Torga f = f' o0
obiamaer TeMm ke cBo@cTBaMH Ha X m

=17 o0

(rne orobpakenus f > fb, ' — f’b COOTBETCTBYIOT BHOOpPY OgHOR
u 1o ;e Mepn Xaapa Ha H).

3) Iycts B—IIOKalbHO KOMIAKTHOE MPOCTPAaHCTBO N H — JoraabsHO
roMmmaktHas rpynma. Iomosxmm X =B X H, cumraa rpynny H peiicrByio-
meit B X mo 3akoHy

(b, )& =(b, EE).
Ilycre A—mepa Ha B=X/H, a PB—ueBas mepa Xaapa ma H. Torga
AP =A®B.

4) Ilyctp X — NOKAJBHO KOMIAKTHOE HIPOCTPAHCTBO, B KOTOPOM [eii-

CTByeT CIpaBa HeIPePHBHO 1 COBEDPIIGHHO JIOKAJBHO KOMIAKTHAS

rpyuna H. Ilycrs, panee, f—mnesas Mepa Xaapa va H m p—mepa >0
Ha X. Ilycts, Harkomell, h— TaKasA HempephiBHag GYHKIMA >0 Ha X, uro

r” =1. Ecan f—w-operebpe;kuMasn ¢yErnua >0 Ba X, 710 QyHrOmuUA
(z, §) P> f (2) R (xE) (n @ B)-mpemebpesxuma ma X X H. [CymecrByer
taKas yObIBAIOMAsA LOCIHeJOBATEILHOCTh OTKDHITHIX MHOMECTB Qj, Qo ...,
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410 B (Qp) ctpemutia kK 0 m f paBHa Hym0 BHe Q4[1Q()... Ilokaszars,
Ed

q10 S %o, (x) b (zE) dp () 4B (8) < n (Qn), samerms, uyro QymEKUHA

(z, &) — (pgn () h (z€) DomyHempepHBHa CcHE3Y.]

5) MycTs G—JOKATBHO KOMIAKTHAS rpymma. [lamee, mycrb s A
aioboro s €G ecrts aproMopdusM anpuTuBHOM rpymim R, ompepeneHHEIR
coorHomeHueM s (2) = Ag (s) z. Ilycrs, HawoHenm, I — TOIOJOrMYECKOe
nonynpaMoe mpomssefeBme Ipyon G u R, ompenensiemoe otobpaxeBmeM
s > (O6m. Ttom., ra. III, 3-e mam., § 2, n° 10). Ilowasars, uro I’
YHEUMOJYAADEA.

6) Mycrs G—mOKaIbHO KOMIAKTHAA rpymma, a Gy, Gy, Gg—ee 3aMi-
HyTHEe HOATPYION Takde, 970 Gg (C G1()Gy. [Ipepmonosxum, 910 G, Gy, Go,
G3 yramonyaspesl B G/G3 uMelor KoBeTHYI o0mymo Mepy (miaa moboit
Mephl, HHBAPWAHTHOH oTHOCHTENbEO Gi). Ilycre A, W, v-—mBBapHaHTHHE
Mepu Ha G/Gy, GGy, G5/Gs, p—ramoHMUecKoe oTobpaskenne G Ha G/Gy
u f € & (G/Gy). Tlorasarsb, 4TO

a S f (w) dh () = S dp (2) S 7 (@ (28) dv (&)

G/G1 G/Gg Ga/G3

(i:sz, §.=§G3), Ifie a-—KOHCTAHTA, He 3aBUCAmAf OT f

*7) a) [lycrs F — mOKaJABHO KOMIAKTHOe npocrpaEctso m I —
JIOKaNBEC KOMIAKTHAA IpyIma, [AefcTByOImas cleBa HeOpephBHEO B K,
IpegmomosxkuM, 4To gas Jdoboro z € E orofpaskenne s > sz rpynmu I
B E cOBepIIeHHEO U CYIeCTByeT HeHyJieBas OTpaENYeHHAA MOJOKHTENbHASA
Mepa p Ba E, wHBapmamTHas orHocmreasHo I'. Torma T' wommaxrtha,
[Oyers  (s,) — mocmegosatenbHOCTs Togek w3 I' m K — KOMIIAaKTHO®
HOAMHOKeCTBO HW3 K, He sBAgOMeecsa W-MpeHeGpe;xaMuM, Joxasars,
Hcmonp3ysa yopaskaenne 17 § 4 raasw [V, cymecrBoBaEue Taroro z, € E,
970 $,%, € K 1A GeCKOHEYHOr0 MHOKeCTBA 3HaYeHUHA n. BriBectu orcona,
970 (s,) WMeeT NpefeabHYI0 TOYKY B I'. 3areM IpUMeHNTh yIpa;kHeHue 6
w3 O6m. Tom., rx. II, 3-e mam., § 4.]

b) IIyerp G — noKaAbEO KOMIAKTHAs rpynma, a H u K — ee 3am-
REyTHEe mogrpyuos. [Ipegnomo:xuM, aro G m H yEUMORYJAPHH, a Mepa
Ha G/H, pEBapuaHTHEAA OTHOCATENBHO G, KOHeuHa. [[okasars, 9T0 [IJIA TOrO,
9106 H u K ynoBIeTBOPSIM PAaBHOCHABEEIM YCIOBUAM ynpa:kHernsa i1s
w3 06m. Tom., ra. 111, 3-e m3n., § 4, HEOGXOMEMO W [OCTATOUHO, ITOGH
K Opma ROMIaxKTHA.

8) Ilycre & —I0KaNbHO KoOMOAaKTHAsA rpymia u G, H—ee 3aMEHYTHO
moxrpymntl. Jlomyernm, 9re BCAwHil dmeMeBT $¢€ @& egmacreeHEHIM 0fpa-
30M mpefcTaBuM B Buge s=Ezx=yn (§, 1€ G, z, y¢ H), opuiem §, z, y,
1) HempepsIBEO 3aBHECAT OT S. Hamuoe E € G ompegelisier romMeomMopdusm E
npocrpanctea H Ha cebsi, ompepensieMblii ycloBHeM tzcE(2) @ (z¢ H).
Kasknoe z¢ H ompegensier romeomopdmsm 2 mpocrpacrsa G Ha cebs
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OIlpefiesisieMBI YCAOBHeM £z € Hz (§) (E€G). ycrs p, o, f—messe Mepw
Xaapa Ba &, G, H. Ilokasath, 49710

Ag (€ (@) Ag (& (8))
Ag (€ (@) Ag (B)

dz1 () (E) = da (E),

£ Ag(z (®)
dE1 (P) () = ———22 4] .
E1(B) (= Ag G E) B (2)

[Mycrs f¢€ o4 (G). Brpasmrs tor ¢axr, Yro HETETpan S f () dp (u),

BHYHCIeHHHA mo dopmyne (23) wak g X =G, Y=H, tax u paa
X=H, Y=G, ocraerca Heu3MeHHHM, eCHH IOBEPIHYTH f JeBOMY IIepe-
HOCY Ha 5JleMeHT H3 G WU Ha diueMeHT m3 H.]

9) Oyers X — JOKaNBHO KOMIAKTHOE NPOCTPAHCTBO ¥ H — rom-
nakmras Tpynma, NedcTBYOmMAas CHpaBa HelpepHBHO (a4 3HAYHT, W COBEp-
meHB0) B X. OGosEaumM dwepes 8 HopMmpoBamHylo Mepy Xaapa ma H
7 wepesd it X —> X/H -~ waHOHHYeckoe otobpasxerme. IIycTh A — mono-

mHETeNbHas Mepa Ha X/H, a A% — coorsercrsyomas Mepa ma X.
a) Ilorasars, uTo ecim N ectb A-IpeHe6pe;xmMOe IOMHOKECTBO W3

X/H, 10 a-i(N) A*-npemeGpemmmo. [BHUHCIETS Mepy MHOMKeCTBa
a Y (U), rme U — oTKpuTOe MHO;KecTBO B X/H.]

b) llycrs p—xoBeunoe wumeno > 1 m f—@ymxmma a3 L5 (X, Kﬂg
(rme F—GamaxoBo mpOCTPAaHCTBO HAH ﬁ). liokasars, 9TO MHOMKeCTBO TeX
z€ X, mna woropuix § > f(zE) me P-mmrerpmpyemo ma H, mmeer BHK
a1 {N), rae N —A-npeneGpe:xumo. Hpome roro, $yHrnus jb Ha X/H,
Ompe/ieeHHAsA IOYTH BCIOLY (OTHOCHTENBHO A) W Tarasg, 4TO jb (n (z))=
—{ 162 dp©, npnmapnennr 22 /B, 1), w Ny (") <W, (.

H

¢) O6parso, ectn g€ L4 (X/H, 4), 10 QyHKIEA go 7 NPUHALISKAT
:Z’% (X. K#). Ecan p, gq—-coups:KeHHHe MOKaszatTenu, F’'— conpsixeBHOe
x F, f€ % (X, A¥) n g€ £ (X/H, M), 10

fvocamato={ o mae.
X X/H

10) Iycrs, B ofosmazenusx n° 6 § 1, pg Ana moboro o € 4 ozHagaer
aeByl0 Mepy Xaapa Ha Gy, TaK 910 MPOEKTHBHHIT mpefenl Mep Uq Oyner .
mepoil Xaapa p ma G. Jusa xoboro o € A o6o3EaTEM depes3 Ag HOPMAPO-
BaEHYI0 Mepy Xaapa Ha K.
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a) Ilycrb p-—KoHeuHoe uHcao > 1 W f—QyHENIA u3 Z% (G, w)
(rpe F—6aHaxoBo MPOCTPAHCTBO HIAH ﬁ). IOns rampgoro o€ A QyBrRUus

fa (s)=S 7 (s8) dhg (),

Ky

OIpefeN¢HHAA MOYTH BCIOXY OTHOCHTOABHO |1, OpuHAAAexur L4 (G, p)
(ynpémﬂeﬂue 9). Ilokasarb, 410 [y cxodumca e cpednem nopadxa p & f
10 QHABTPYOmMEMYCsl MEOKeciBY A [HcmonbsoBars neMMy 2 § 1].

b) MNpepmosomkmm, wro A = N m p = 1. Iloxasars, 4T0 TOrfa fp
CTpeMUTCH IOUTH BCIOAY (OTHOCHTENHLHO W) Ha G K f [mcmonnaoBaTs merop,
aHANOrMYHLIA TpPHMEHeHHOMY B yupaskgemda 16 § 8 raasm VI

*41) Iyers G — JNOKANBLHO KOMIAKTHAA rpynma, H — ee 3aMKHYyTas
HoArpylmna m A — JeBas Mepa Xaapa Ha G; HpexguodoxmM, 9vo Ha G/H
CyIecTByeT Takas Mepa p, WHBADWAHTHAS OTHOCHTENBHO G, uro A — p¥
u W(G/H) < +oo. Ilycte v — Takas HeHyJleBas HOJOKHTeIbHAA Mepa
Ha G/H, 910 V(G/H) < + 0. IlycTh, HAKOHEI, k ecTh QYHKIEA Ha G, ofma-
fammas CBOHCTBAMH, IlepedMCIeHHEIMH B IIpejilo:KeHmm 8.

a) Ilycte A— GopeneBckoe mopMuOMecTBo H3 G/H. Ilokasats, a4To

S h (s) v (s-A) dA (s) = (G/H) p (A)
G

[{ncronp30BaTh IpejioiKeHne 9a)].
b) Iyers A4; (1 i< n)—O0Gopenesckue mogMHO¥KecTBa U3 G/H
u b;=supwv(s~14;) mas wampgoro i. IlokasaTp, H4TO CYmeCTBYIOT TaKue
sEG

JBa pasNHYHEIX MHJAEKca I, j, 4TO

S h(s)v (s71A;) v (s71A45) dA (5) >

G
n
(v (G/H))? 2 (G/H
> L (Syuenn)' 05 )
[paccympare kak B ympakHeHmu 28a) § 1].

*12) a) Ilycte X — Tomosnormyeckoe mpocTpactBo H f:X —> N—
moJiyHenpephBHasa cBepxXy ¢yErnua. Ilyers, manee, Xy ecth MHOKeCTBO
BceX TOYeK U3 X, B KOTOPHX f JOKanpHO IOCTOSIEHA, X Yg=X == X,
Ilo wEpyKuMA caepylomuM o6pasoM OIpeIeNAIOTCA JBe MOCHeL0BATENb-
HOCTH (Xi)i>0’(Yi)i>0 mopMHOKecTB H3 X: X; ecTh MHOKECTBO TeX

Togek W3 Y;_y, rpe f|Y;_y nokanpHO mocrosmHa, 1 YV;=Y;  —X;.

ITokazaTe, uro X; ecTh BCIOAY INIOTHOE OTHPHTOE MHOKECTBO B Yy
1N Y= . [llorasarp, u10 f () >>{ BO BCeX TOYKax u3 Y;.)
i

b) lycte X —MHOMKecTBO, [{—Tpynma, AeilcTByIOIag cupaBa B X,
11— RaHoHNYecKoe orobpaxkenue X wa X/H u ¥ (coorB. B)— MHOKECTEO
Tex ACX, png wotopux njA:A—> X/H wHbekTHBHO (COOTB.



1 TPUIOKEHNA I IIPUMEPHI 187

copbektuBno). Ilyers (Vy, Vo, ...)—cuerHoe morprTHE ‘MHOKecTBA X
aaeMeHTaMi u3 Y u
Vi=V; NCWH UUVH U ... JViH).
Toxasats, aro F= U Viean 8.
i20

¢) IIycrs X — JOKAJAbHO KOMIIAKTHOE IPOCTPAaHCTBO, H — cuernas
JUMCKpeTHAA rpylima, seiicTBylomas cupasa B X HelIPePHBHO H COBepIIeH-
g0, T — KaHoHmIeckoe oroGpaxenme X ma X/H m p — Mepa >0 mHa X.
ITorasare, 9TO eciu MEO;KecTBa V; uyHKTa b) kBagpupyems (ra. IV, § 5,
yupaxmerme 13d)), To MEO:KecTBO F IIyHKTa b) ecrs KBanpupyemas gynga-
MEHTAJIBHES] 0DJACTE.

d) IIpm coxpaHeHWN HpefNOI0KeHAR IyHKTa ¢), OyZeM II0J1b30BaThCSA
oGospavenusivu H,, n(z) us n° 10. Snemenr z € X HasuBaerca o6uwux,
ecin B X cymecTByeT Takas e€ro okpectHocts V, 4ro Hy, = H, mas Bcex
y € V. Tlokasarh, 9T0 obmme ToukHm B X — Te, B KOTOPDHX QYHKIEA n
JAOKANBHEO mocTosTEHA. IloKasarh, IT0 06mMas TOUKA HONYyCKAaeT OTKPHTYIO
OKPEeCTEOCTH, NpPEHALIeKAIYH 9 W KBaApHpyeMyl [WcHONR30BaTH
yupaxeesne 13d) § 5 rmasm IV].

¢) CoxpaHas OpefNONOKeHAss MYHKTA C), IPEJIONOKHAM, CBEpX
Toro, 49r0 X cYeTHO B OecKoHewHOCTH. IJoKaszarb, 4To ecan X — X
y-IpeEe6pesKAMO, TO CYmecTByeT LBagphmpyeMmas GopeleBckas ¢yHua-
MeHTaabHas o6aacrs F. [[lpaMeBATs KOECTPYKIUIO OYEKTA a) K QyHEKOAH n.
3aTeM NMPAMEEUTH pe3ydsTaTsl NyHKTOB ¢) 1 d) B X,. To4HO Tak Ke pac-
cyRnars B Ramgom X;.)

f) IIycte U € B ectb OTKpLITOe MEOKECTBO. I[0Ka3aTh, 4T0 MHOME-
crBo F UyHKTA €) MOs;KeT OHTH HaJIelIeHO CIOIYIOMUMH KONOIHATOIbHLME
cpoiicteamu: 1) F < U; 2) pas ao6oro KOMOaKTHOIO NOAMHO;KecTBa K
73 X MHOMeCTBO Tex s € H, nias ROTOpHX Fs mepecexaercsa ¢ K, KOHEyHO.

13) Iycrs G — KoOMIAKTHAA rpynma, u — Mepa Xaapa Ha G | u —
TaKoil 9HAOMOPOH3M I'PYIUHl G, 170 u(G) ecTh omrpumas OOLIpylIa I pym-
mi G, a sagpo ul(e) (oGosmagaemoe Gy) — xoHeuwas IMOATPYIIIA.

a) ITokasarb, 4T0 CYmeCTBYIOT [eiicTBUTeNbHOEe HHCI0 A(u) > 0
W OTKPHTAsA ORpecTHOCTH U saeMenTa ¢ B G TaKMe, ITO JIJIs BCAKOr0 OTKPHI-
roro V < U mMEOxecrBo u(V) orepuro B G u u(u(V)) = h{uju(V) lem. § 1,
caegcTBHe Hpenuokendsa 9).

b) Howrasare, wro h(u) = Card(G/u(G))/Card(Gy) [Bmumcamrs mpyms
coocobamm w(u(G)), mCHodB3ys a) ® mpegiokerme 10].

§ 3. Ilpnno:keHna H DpUMEPH

1. Komxnaxmnote 2pynnsvt Aunetlnsix omodpacernuil

Ilyers E — roHeuHOMEpHOE BeKTOpHOe ImpocrpancrBo Hag R, C
non H. Torma End(£) ects momeumomepmas aarebpa Hag R, a xa-
sonmyeckan roumonorusi B End(E) (§ 4, n° 10) ecth Tomonorus koMm-
makTHO#t cxommmoctn. I'pymma Aut(E) = GL(E) ects oTKphTOE
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nopmHEOMkecTBo u3 End(E) u, sHagmr, JoKaJIBHO KoMmmakTHa. Ilycrs
(4, €25 . . ., €,) — Gasuc mpocTparcTBa £ u mia moboro sHKOMOpQH3-
mMa u mpocrpadctBa E mycts M(u) = (a;;(u)) ecTs MaTpHma 3HJO-
MopdmaMa ¥ OTHOCHTENBHO 5TOro Gasmca; yIBep:KAeHWe, 4TO MHOME-
crBo S < End(E) orHocmTenbHo KoMmaktHO B End(E), paBROCHIBHO
VTBeDIKOEHNI0, 4TO (QYHKIUH 04;(u) orpaEmIeHsl Ha S.

Ieepnomenne 1. IIyemv G — nodepynna zpynnw Aut (E). Cae-
Ayowue mpu ceoTicmea pasHoCUAbHEL

(I) G omuocumeavro Komnarmua ¢ End (E);

(I1) G omnocumenvno womnaxmua e Aut (E);

(I11) G ocmasasem unsapuanmmoli HegUPONCOEHHYIO NOAOHCUITEAD-
HYy10 apmumosy gopmy Ha E.

(I11) = (I): opepmonosxuM, 9To G ocTaBIAET HHBADUAHTHOH HEBHI-
POMICHHYIO HOJOKUTeNBEYI0 spMuToBy dopmy V. Ilyers (e, ..., €,)
— oproHopMaabHEii 6asuc orHocureasmo ¥ (Aar., ra. IX, § 6,
caegcrue 41 tveopemm 1). Ilyers, pganee, pas awboro u € G
gepes (u;;) o6o3HaUEHA ero MATPUNA OTHOCHTENBHO Gasuca (g;). Haxo-

n
Bo OB HH OHLIO j, HMeeM 2 |uij|?=1, =, caegosareasro, |u;;| <1
i=1
opr mobux i # j, 9eM n gokasaHo (I).
(I) = (II): avo BHTeraer m3 caefcrBua Teopemu 4 O6m. Tom.,
ra. X, 2-e usf., § 4, ecam NPMHEATH BO BHMMAaHHE, ITO TOIOJOTHSN
End(E) ects TOmomorma KOMOAKTHOH CXOJMMOCTH.

(IT) = (II1): mpexmomosxum, uTo 3aMpkanne G rpynms G B Aut(E)
roMuakTHO. Ilycrs @ — HEeBHpPOKICHHAS MONOMKUTENLHAA DPMHUTOBA
dopma Ba E. Ecau remom cranapos cayxur R uam G, to sagaame @
npespamaeTr £ B KOHeYHOMepHOe THIL0E€PTOBO IPOCTPAHCTBO, M YCIO-~
pue (II1) momygaercs m3 caepyrpomeid JeMMEL:

Jlemma 1, Ilyeme F — zuavbepmoso npocmpancmeo, K — wom-
nakmuas epynna i S —> U (s) — ee npedcmasaenue 6 zpynny o6pamu-
moz aaemenmos us L (F; F), nenpeptisrnoe ¢ monoaozuu npocmori cxo-
dumocmu. Ha F cywecmsyem makas HesbtlpoxcOennas NOLONCUMEALHAR
apmumosa gopma @, umo @(U(s)z, U(s)y) = ¢z, y) npu awbuzx
SEK, z€F, y€F ucmpyrmypa monoaosunecK020 6eKmMopHoz0 npo-
cmpancmea ¢ F, onpedeasemasn gopmoii ¢ (Tom. Bexr. mpocrp., ra.V,
§ 1, n° 3), coeénadaem c ucxodnoii cmpyrmypoi npocmparcmsa F.
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Ilycrs o — mepa Xaapa ma K. KaxoBu 6u av 6Han x u y us F,
oro6paskerne s +— (U(s)z | U(s)y) mempepmsro. ITomoxmm

9@ )= U=V da().

OuesnpEo, ¢ (r, y)—HONyTOpaduHeliHasa ¢opmMa Ha F. A Tak KaK
MHO3KecTBO 3HmomopdmsmoB U (s) rommakrtHo B L (F; F), 10 cyme-
creyer Takas xoHcramTa M, wro ||U (s) || <M pus Beex s K. Cae-
JIOBATENBHO, HJA BCeX T € F mMeeM

Mz <|U )zl < M|z,
OTKY/la BBITEKA0T HePaBEHCTBA

M7 (K) | 2P < ¢ (2, 2) < MPa (K) | z|?

fI0OKa3blBaloOine, 49TO (¢ HEBHPOM{JACHHA M IIOJOKUTEIbHA M YTO HOpMa

¢ (, 2)'/* oxBuBaneHTHA HOpME || z || Haronen, pas mro6oro ¢ € K umeem

oWz Uy = U)z]U ) y)dals)=
= {010 =0 .

Horpma temoM ckaaspoB caysur H, paccy:xgaeM ToIHO Takr e,
saMeHAA BCloAy OyHrumo s — (U(s)z |U(s)y) dpyurmmeit s — D(sz, y),
ompenmesieEHo# Ha G u npuAUMalomeit sHEadenna B H. Tem cammim §em-
Ma IOJHOCTHI0 NOKA3aHA. '

SamMeganue. [Iycrb @ — HeBHpOMOEHHAA NOJOKATENBHAA
apmaToBa GopMa Ha E. Yuurapras rpynna U(d) samxryta B Aut(E),
H, 3HAIWT, KoMuakTHa (mpemnoskerme 1). Ilpemmomenme 1 moxaswm-
BaeT TaK/ke, UTO BCAKAA KOMIAKTHAA Noarpynma rpynme Aut(E)
copepsraTest B moparpynne suga U(D). Ecan remeps U(D) comepmxurea
B KoMmaKTHOA moparpynne K rpynns Aut(E), To sakirogaem, aro Ha E
CYIeCTBYeT TaKad HEBHPOKJAEHHAA IIOJOKUTENbHAs dPMHUTOBa (op-
ma @', aro U(D) < K < U(D’), a orcoga nerko BHTeKaeT (ympask-
penne 1), aro @ u @' nponopmuonansus, orkyaa U(D) = K. Urax,
MaKCHMAJbHEE KOMHOAKTHBE HoArpynns rpymnul Aut(E) — aro mop-
rpynou Brga U(D).
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2. TpusuasvHocms PaccaoeHHx NPOCHPAHCING
u pacmupenuit 2pynn

regnomerne 2. [Tyemv X — 40kaAbHO EoMnarmmuoe npocmpar-
cmeo, 6 Komopon Oeficmeyem cnpasa HEnpepHaHe U COBePULEHHO AOKAAb~
Ho Komnakmuas epynna H no sarony (z, &) — z&. IIpednosomcum, umo
X/H napaxomnakmuo. ITyemv g — nenpepwignoe npedcmasaenue H
6 R". Tozda cywecmeyem makoe nenpepvignoe omobpascernue [ npo-
cmpancmea X e R", umo f(zB) = f(x) + g(E) Oas awbwzr z € X
u § €H.

Bompoc cpasy coguresa K caygao n = 1. A Tak Kak afIUTHBHAs
rpymna R m3omopdHa MyasrunamkatupHoi rpymme R¥, To mpepmio-
JKeHHe ABJAETCH TOTHA HENOCPe[CTBEHHHKM CJIeJICTBHEM HPeJIoyKe-
maa 7 § 2.

CaepcrBue. ITycms X — 40KQAHO KOMRAKMHOE RPOCMPAHCMSO,
8 kKomopom Oeficmsyem cnpasa HENPepLBNe U COSePULEHHO KOHEUWHOMED~
Hoe Oeficmeumeabioe 8exmopnoe npocmpancmeo V no sakony (z, v) —>
V> xv. Hycmo, dasee, T — ranonuneckoe omobpaxcenue X wa B =
= X/V. pednoacaucum, umo B naparomnarmiuo.

a) Cywecmeyem makoe Henpepwisnoe omobpasicerue [ npocmpan-
cmea X ¢ V, umo f(xv) = f(x) + v dus wobuz z € X uv € V.

b) Ecauw f — omobpascernue, ydosaemsopsiowee Yyciosuam us a),
mo omobpaxcernue x —> (n(z), f(x)) ecmv someomopgusm X na BXV.

W TBepKMeRNe a) cieqyeT M3 HpeJiosKeHHs 2, B KOTOPOM B Kade-
CTBe g B3ATO TOKIAECTBEHHOe oToOpamkeHme V Ha ceba. Ilyers f —
orobpamenue, yposieTBopawmee ycaoBusaMm m3 a)., OrobpaskeHme
z > z.(—f(x)) mpoctpanctsa X B X HempepslBHO M IOCTOSHHO
Ha Kaxmodl opbure, W, 3HAYNT, UMEET BUJl @oi, e ¢ — HEIPEPHIB-
Hoe orobpasmenue mpocrparctea B B X; masa xamporo b € B umeem
n{gp(d)) = b. Orobpaswenun z v (n(z), f(x)) mpocrpancTsa X B BXV
u (b, v)r— @(b)-v upoctpaEcTBa BX V B X B3auMHO o6paTHH,
TOCKOJBKY

@ (@) f (@) =2z-(—(2)-(f (@) =2z, 7 (¢ (b)-v) =7 (@ (b)) =D,
u ecan b = si(y), To fle((y)-v) = fy-(—f(y)-v) = fly) — /) +

-+ v = v. A Tak XaK 5TH orobpaskeHUA HENPEpPHBHH, TO OHA — I0-
MeoMOpPPUIMHL.
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SamMegsaunmume. Ilycrs E — KoHeuHoMepHoe [eHcTBHTENbLHOE
ap¢pumEHOE HmpoCcTPAaHCTBO, I — KOMHIAKTHOE HPOCTPAHCTBO, W — Me-
pa ¢ obweii maccoi 1 ma T u f — HenmpepmBHoe otoGpaskerne I B E.
Ecau subpatrs B E HexoTopoe Hadako 4, To £ OKaykeTcA HajeleHHHIM
CTPYKTYpoil BEKTODHOI'0 HPOCTPAHCTBA, M, 3HAYAT, MHTErpai

S f(t) du(t) mMeeT cMBICH; OH IIpeACTaBJfAeT TAKYH TOURY z u3 E,
T
q10

s—a={ (/) —a) du ).
T
9ma mouka He sagucum om gwbopa a. Heiicrsurensno, mycrs a’ € E

u z' € E takosH, yto ' —a’ = S (f (t)—a’) dp (¢). Vmeem
T
' —a=(x" —a)t (@ —a)y=

= tO—a) @i+ [ @—ade = | (-0 d®)=z—a,
T T

T

OTKYyHa ' =uzx. CJIeJIOB&TeJIbHO, MOMKHO IIOJIB30BATBCA  CUMBOJIOM

Sf(t) du (t), He yroynga BHGop Hawasa B E. Eciaum u— apdumnoe

¥
orofpasKkeHne mpocTpaHcTBa E B KOHeWHOMepHOe a(@HHHOE HPOCTPAH-

crBo E’, to
u([roam)={urodo.
T T
B camoMm mese, MokHO 0TO3KAecTBHTE E M E' ¢ BERTOPHEIME TTpOCTpaH-
CTBaMu TaK, IT00H u cTaso JUHeHHKM oToOpaskeHHMeM, a Torga dop-
myna mssecrHa (ra. I11, § 4, mpenmomenwe 4).

JiEmMma 2. ITyemv G — womnarmmuas epynna, | — HOPMUDOSAH-
nas mepa Xaapa na G, E — roHeunomepHoe agdurtoe npocmparcm-
60, A — agpgunnas epynna npocmparncmsa E u p — 20momopusm
ezpynnw G 6 A. Ilpednonoscum, umo Oas awbozo x € E omobpaxcernue
z > p(s)z epynnv G 6 E nenpepuigno. Tozda das awboeo x € E mouka

2= {p)zdu(9)€E
G

uHsapuanmra omuocumeavio G.



192 MEPA XAAPA ra. vi, § 3

B camom pexe, mis moGoro t€G mveeM

p®a=[pWe@zdue)={ ptts)zdu(s)=
. G

o (5) @ du () = .

Qe @

[lpepnomerne 3. Hycmv G — aokaavHo KOMRAEMHAA 2pynna,
a H — ee samunymuiii Hopmaavnulii deaumensv, usomopgnnti R™ v ma-
Kot, wmo G/H romnarmua.

a) Cywecmeyem makas samrnymasn nodepynna L epynnw G, umo
G ecmb monoaozuneckoe nosynpamoe npouseedenue L u H.

b) Ecau M — romnarmuas nodepynna spynnu G, mo cywyecmeyem
maroi; anemenm x € H, umo 7'Mz < L.

¢) Bearas xomnarmuas nodspynna zpynns. G co0epicumcs 8 Heko-
mopoti MAKCUMAALDHOL, KOMNAKMHIOL nodzpynne.

d) Marcumasvrsie Komnaxmuve nodepynnit epynnu G — He umo
unoe, kax obpass. nodzpynnw L npu enympennuz aemomopgusmax
epynnu G.

IIycrs n — kaHOHMUECKHi roMoMopdusm rpynnu G Ha K = G/H.
Orobpakenne (s, h) — shs™ npomssenenns G X H B H onpegenser
(arTopusanueil Takoe HeIpepHBHOe oTobpaykeHnme (g, h)—> o-h
npomspegesuss K X H B H, aro shs™ = n(s)-h. Mu orompmecrBuM H
¢ R" (m notoMy, B 382aBHCEMOCTH OT PacCMaTpPHBAeMOTo ciaydasi, OyaeM
HO0Jb30BaThCA A IPYOIOBOTO B3aKoHA B H MyapTHnamxaTHBHOT
WA agpaTuBHOM sanmchio). CoriacHO CHENCTBHI0 HPEIIOMKeHus 2,
cyIeCTBYeT TaxKoe HeIpepuBHOe oToOpaykemme f rpymnnnt G B H,
1o f(zh) =f(z) +h nna Bcex z€G, h€H. lycrs p(x)=z- (—f(z))
IIA Rammoro z € G, 9TO0 BaBHCHT JANWIMb OT Kjacca 9dJjeMeHTa &
no H. Iloxoxum

Fz, y)=pay) p@) py)=1(zy)y*z (= @)y (—f) =

= f(@y) [y (— @)y} (— ()=

=f(zy) —n @)™ (x)— 7). (1)
Mu sumumM, uto ecau F(x, y) = 0 daa amobvx z u y uz G, 1o p(G) =

= L ecrp moarpynma rpynmel G, mepeceKapomasca ¢ KasKIHM Kiac-
coM o H B ofHO® W TONBKO ofHOK Touke., Tak Kak p HempephBHA,
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T0 G eCTh TOTJ]a TOIOJOTMYECKOe IoaynpsaMoe npoussemesme L m H
(0O6m. Tou., rax. 111, 3-e mam., § 2, n° 10).
Ho opu awo6ux h, k' € H umeem
F (zh, yh') = f (zhyh’) —n (y)7! f (zh) — [ (yh') =
=f(zhy)+ B —n(y)* f (@) =y h—f(y)—h'=
=f@y @@ ) —a@ (@) —fy)—n@Hh=
=f@@y)—n @) f@)—f@)=F (=, y).
CnepoBatensro, F ompemenser (axTopusalmell HenpephIBHOe 0ToGpa-

smenme ¢ mpomseenesuda K X K B H.
C mpyroit cTopomH, mad AWOHX z, Yy, 2 3 G EMeeM

F (2, xy)+F(x1 y)=
=f(zzy)—n(zy)™ f(2)— [ (ay) +f(xy) —a () f (@) —f ()=
=n(y)™ f (zz) —w(zy)™ { (2) —n(y)™ f (2) +
+ f (zzy) — wu (y)* [ (z2) — f (y) = = (y) F (2, 2) +F (22, y),

u, sHagAT, nas awobHx x', y', 2z’ m3 K nmeem
—o, y)=0(, 2'y)—y" oz, 2)—(z'2, ¥').

[Ipounrerpupyem oGe wacTH OTEOCHTeNbHO 2z’ 10 HOPMHPOBAHHON Mepe
o
Xaapa o rpynou K. Ecan nomomxuars  (2') = ) oz, 2')do (2'), TO ¥

Gymer mempephBHO# ¢ymKIueit Ha K, m (3ameuas, 9T0 omepalidy rpyu-

o K B R® cormacao mpepnosesmio 1 O6m. Tom., ra. VII, § 2,
He HAPYIAIOT CTPYKTYPY BEKTOpHOro mpocrpamcTsa B R™) MH moryumm

— ¢ @, ¥) =v@y) — ¥ ") — by).
WuriMmu caosaMu, monaras k = Yo, 9T0 ABIAeTCA HeNPePHBHOH
dynrmmeir Ha G, HMeeM

—F(x, y)="kizy) — a(y)"k(z) — k(). 2

Cpasrmpas (1) m (2), BAgEM, 9TO eClAW 3aMEHUTHL [ HenpepHIBHOH
¢ysrmueit f + k (ato we mapymaer cBoicrBa f(zrh) = f(x) 4+ h),
to I s3aMennrcs ma 0, a 970, KaKk IOKasaHO BHIIe, 3aBePIIaeT JoKa-
3aTeABCTBO YTBEPIKAEHHS a).

ITyers I, (cootB. hg) paa moboro g € G ecTs OfHO3HAYHO OLpe-
menenntit amxeMenT us L (coorB. H), Taroit, dUro g = hgl,.

13 H. Bypb6aku
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Fcin hy EH m g € G, 10
ghy = hglghy =hg (Ihyd5") 1,
A, 3Hauwr, hy = hghi + lghylg'. Ilyers P, paa moboro g € G osna-
qaer orobpamenue H B cebsa, onpenesnsieMoe (opMyioi
Yy (hy) = hg + LghylF .

Orobpaxenue (g, ki) —> Py(h,) npoussenernsa G X H B H HempepHB-
HO W npempamaer H B OgHOPOAHOE OTHOCHUTEJBLHO (G MPOCTPAHCTBO,
B KOTOPOM crabuamsatopoM Hadana caymut L. Kpome toro, sametnm,
910 p, mpu oroxaectsiaeruu H ¢ R™ cramoBurea aggunnsm orobpa-
senameM H B ce6s. [lycrs reneps M — KoMIaKTHaA MOATpYUIA Ipyd-
oH (; corjacHO JemMMe 2, cymecTByer takoe x € H, uto ¥nlz) = =
maA ecex m € M. OQua y € H oro0paxenne P, ecTh mepeHOC Ha BeK-
TOp Y; oTcloJa BHTeKaeT, 4To AJxA nawbore m € M orob6paskenue
Px-1 0P 0 P, mepeBopuT Hauaso H B ce6a, u, sgaunr, 2 'mx € L. 9tun
mokasaso, 910 Mz < L, otryma cuemyer b).

Ilyere L' — 3aMrmyTasa Hoarpymoma rpynons G, comep:kamas L.
Torma L’ ecThb TomoaormuecKoe MmoaympsAMoe npoussegesne L u
L' H.Ecmm L' xomnakrso, To L' () H KOMIaKTHO B, 3HAYAT, CBOIHAT-
ca & touke (O6m. rom., ra. VII, § 1, cuencreme 1 Teopemnr 2), Tak
yro L' = L. 91uM mokasaso, uTo L ecTh MaKcUMaJIhbHAA KOMIAKTHASL
moprpynma rpynnoi G; ciaemoBaTelbHO, TO 3Ke CaMO€ BEPHO [ IOJ-
Ipymn, moJy4aeMbX u3 L npu BEyTpeHHUX aBTOMOpQH3MaX Ipynns G.
Torma yrBepsumenua ¢) W d) OpejioskeHHA 3 HEMOCPENCTBEHHO Clle-
gyor. u3 b).

pennosxesne 4. ITyemv G — A0KAAbHO KOMRAKMHAS 2pynna
u H — maroii ee 3ampnymulii HOpMAAbHBLY Oeaumedb, MO 2pYRna
K = G/H womnarmna. Toz0a ecsaxoe nenpepuiénoe npedcmasienue u
epynnn H 6 R, maroe, umo u(sgs™) = u(f), xakoew 6w Hu Oblau
tE € Hus € G, momem 6uimov npodossiceno do Henpepvienozo npedcmas-
senus epynnu G ¢ R.

Iycrs L=G xR 1 M — MBOmecrBo, 00pasoBaHHOE TOYKAMHK
(8, —u(k)), rme & mpoberaer H. fcwo, uTo M ecTh 3aMKEYTHIl HOP-
MaJbHHi neauTesns rpynns L. Ilyers L' = L/M n 1 — kasOEMYECKOe
oto6pamerme L Ha L'. Ilogrpynna rpynns L, noposxnennag M u R,
cosuagaer ¢ H X R m, caemoBatenbro, saMrmyTa; modTomy (R)
ecTh 3aMKHyTaf moxrpymma N rpynust L', CyskeHme p oroGpasenua
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n ma R ecth OHeKTHBHOe HempepHIBHoe HpexcTaBmesme R Ha .
Jlemma 2 Ilpmiosxenms 1 moKaseiBaeT, YTO O B3aMMHO HEIPEPHBHO.
IIpm otom L'/N m3oMopdsuo

LI(HxR) = G/H

1, 3HAUMT, KOMIAKTHO. B cmay npennosennd 3 m Toro ¢gaxra, aro N
comepxuTea B mesTpe L', L' ecrs npomssegenme N u HexoTopoit npy-
roii moprpynusi. CiefoBaTeibHO, CYmECTBYeT HeNpPepHBEOE Ipef-
cTaBiaenme rpyons L' sa NV, KoTopoe cBoguTea Ha N K TOMKEECTBEHHO-
My orobpaskenumio. Taxum o0pasoM, CyimecTByeT HenmpepHIBHOe HIpef-
craBiepme v rpymnsl L sa R, KoTopoe TpuBHAALHO Ha M M CBOTHTCH
K ToskmecTBeEHOMY oroOpasxenmio Ha R. Hus Bcex & €’H mmeem
v((E, 0)) = v((§, —u(®)(e, u(E)) = u(f), uTo m saBepmaer soxa-
3aTEJIBCTBO.

JIemma 3. ITyems G — monosoeuveckas epynna, nopoxcdaemas
KOMRAKMHOU OKpecmHocbio asemenma e. Iycmov, danee, H — maxras
samrhymas nodzpynna zpynnu G, ymo 00nopodnoe npocmpancmeo G/H
womnarmuo. Tozda H nopoxcdaemes KOMNAKMHOL O0KDECMHOCINBIO
anemenma e 8 H.

llyers € — Takoe rommakTHOE MHOMeCTBO, uro G = CH. Mox-
HO, yBeJIM4MB, ecian Hy:xkHO, C, cumraTh, uto C moponaeT G B G =

o
= CH. Torga C? KOMIAKTHO W IOKPHTO OTKDPHTHIMEM MHOKeCTBAMH

Cs (s € H). Caepoparensso, B H cymecrsylor Takme s, .. ., Sn;s

yto C? (o:&U ce Uésn. IIyere I' ects moprpynma rpynom H,
nopoknensad suaementamu s;. Umeem C? < CT. Orcopga 1o megaykmmn
BuiBopuM, uT0 C" < CT' mas awGoro n, m, sEaunr, G = CT. Beakaft
ouement u3 H npepcrasim B Buge ab, roe a € C, b € I'; orciona a € H,
u, 3uaumT, a € C(\H. Taxum obpasom, H mnopommgaeTcs MHOe-

crBoM C (1 H ¢ mpumcoegMHeHHHMH K HEMY ODJIEMEHTAME S;, TO ecTh
KOMIIAKTHEIM MHOKECTBOM.

Jlemma 4. IIyemv G — ceasnas monosoeuveckas epynna u D -
€e 6NOAHE HeCeASHWI HOpMAAbHBY Oeaumeav. Tozda D codepacumcs
6 yenmpe zpynnuv G.

B camom pene, mycts d € D. OGpas G npu HeupepHBEOM oTobpa-
WeHHH ¥ —> xdz~! ecTh CBA3HOE MOAMHOMKeCTBO M3 D M, 3HAUMT, CBO-
murca K {d}, 4em fokasauo, uro xd = dx gag m06oro z € G.

13#
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Ilrepnosxerne 5. Iyemv G — cessnasn MONOA0ZUNECKAS, 2pYnna,
obaadaowas marum OUCKDEMHBM HOPMAALHBLM desumenen D, umo
epynna K = G/D komnaxmna, a rommymanm zpynnw K naomen
8 K. Toeda D roneuen, a G komnaxmna.

T'pynna G noranseo msoMopdra K (O6m. Tom., ra. III, 3-e max.,
% 2, opexgnoxenme 19) m, 3HaumT, JOKaABHO KOMIAKTHA; a Gyxydm
‘CBABHOH, 0HA HOPOKAAETCHA KOMIIAKTHOA OKPECTHOCTHIO DJIEMEHTa e.
‘Cornacro nemmaM 3 ® 4, D ecTh KOMMYTaTHBHAS TPYHIIA KOHEYHOTO
THEDA H, Crayio OHTH, maoMopdua rpyumme Z" X D, ¢ xomeumnmMm D,
(Anr., tn. VII, § 4, Teopema 3). Ilpegnonosmm, aro r > 0. Torga
cymecTByer OpeacTasienue f rpynnst D na Z. B cuny npepiomxerns 4,
_f mpopomKaeTesa 0 HemPePHBHOIO IpeAcTaBieHMA g rpynuu G B R.
‘Darropmsammeit g onpefensdeT HeOpepHBHOE NpeJCTaBIeHHe g
spynon K B R/Z; a 1ark xak R/Z xommyraTuHR, TO AApO 0TOOpaske-
HAA g CONEPKET KOMMYTAHT rpynun K, u, 3Ha4mT, g TPHBMAIBHO;
mHbIME ciosaMH, g(G) — Z. Ho nockoxbky G cBsisHA, OTCIOFA BHITe-
kaer, aro g(G) = {0}, wero He Mo;ker GuTh, HmOCKOABRY f(D) = Z.
CneposareabHo, r = 0 m D romeuno. Takum o6pasom, rpynna G kom-
naktea (O6m. Tom., ra. III, 3-e msx., § 4, caemerBme 2 mpemuosxe-

AEA 2).

3. ITpumepsvt

B smoxn n° (3a mcrawyenmeM npumepoB 7 um 8) K oswauaem medu-
CKpemHoe A0KAAbHO Komnarmioe nose, a dr — mepy Xaapa na ezo
addumusnoii 2pynne.

HanomMamM, uto modzr=|z|, ecim K = R, modz=|z? ecam
K =C,amodz=|z|y, ecim K = Q.

Mpumep 1. Juneinas zpynna.

Tliyets A ectv anre6pa M,(K). I'pynma A* scex ofparmmux
AlIeMeHTOB 3 A ecTh He UTO WHOe, Kak jmmeitHaa rpymua GL(rn, K).
{Ipmsegerroit BopMo#t Nrdy/x (X) ramporo X € 4 caymur det X;
caegoBaTensno, Na/x (X) = (det X)" (Aar., ra. VIII, § 12, mpen-
nomerme 8). A Tak Kak X +—> ‘X ecTb msomopdmsM amre6pu A Ha
[POTHBOLMOJIOKEYIO aaredpy, TO '

N aejx (X) = N a/x ({X) = det (1X)" = (det X)".
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Torma mpepuoskenne 16 § 1 mokasmBaeT, 9TO
mod (det X)—n . ® dxi,- (X = (xi_,-)) (3)
1,7

ecTh JeBasd m upasad Mepa Xaapa #a GL(n, K).
Ilasa Toro uro6H HajiTH BCe OTHOCHTENHHO HHBADHAHTHHE MEPH
sa GL(n, K) mam monagoGurcs Ciefyiomas aeMMa:

JIemMma 5. Henpepusnve npedcmasnenus epynnoi GL(r, K) ¢ C*
cymb omobpascenus suda X — y(detX), zde y — menpeprisnoe nped-
cmasnenue K* ¢ C*.

Taroe oroGpakenme, 04eBMAHO, €CTE HEIPEPHIBHOE IpeACTaBIIe-
gue rpyoon CL(r, K) B C*. O6parHo, OycTh | — HellpepHBHOe
npencraBireane GL(r, K) B C*. IIna wrampmoro = € K* moJoHEM

z

1

m y(z) = (). Torma mua moboir marpmma X € GL(n, K) wmmeen
(det X~*)~-X € SL(n, K). Tak xak SL(n, K) eCTb KOMMYTaET I'PynIs
GL(r, K) (Aar., ta. III, 3-e man.), To P((det X~1)7- X)=1, oTkyHa

PX) = P((det X)) = x(det X).

IMocxe sroro cmemersme 1 mpepnoxkeruda 10 § 1 nokasnBaer, 4WTo
OTHOCHTeJPHO HMHBapHaBTHEHe Meph,Ha GL(r, K) — sTo, ¢ TouYHO-
CTRIO O IOCTOAHHOTO MHOKHTEJS, MepH BHA

x(det X)- @ day;  (X= (1)), 4)
Ife 4 — HempepsiBaoe mpencraBaerdme K* s C*.

ODpumep 2. Aggunnas spynna.

[Tyers (X, z) paa raxporo X € GL(n, K) n rasxgoro z € K* osna-
qaer apduunoe oroGparennme = XE 1z K™ B ceba. MuosxecTBO
Beex (X, z) ects addumrnan rpynma G opoctpamcrea K™ (Aar., ra. II,
3-e m3x., § 9, n° 4). MuoskecTBo T BCeX mepPeHOCOB eCTh_ee BAMKHY-
THH HODMAJIBHHI [ejWTellb, KAHOHMYECKH H3oMopdmmir K" ¢
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apyroit croporw, GL(r, K) ecrs 3aMKayTag DoArpynna rpynus &, u G
asaAerca nonyupaMev npowssegenuem GL(n, K) m 7 = K". Hape-
aaM G (70KaabHO KOMIIAKTHOI) ToNojormeil, B KoTopoii G Oymer
TONOJOTHYeCKHM IoXynpsaMeM npousseaendeM GL(n, K) u T (O6m.
tom., ra. III, § 2, n° 10). Torga

(X, z) = (1, z)-(X, 0).

G ppyroit croposs, ecin X € GL(n, K) m x € T, 1o naa xwo6oro
E € K™ nmeeM

(X, 0)(1, z)(X, 0)7'E = X(X'E + 2) =§ + Xz = (1, X2)i,

®, cliefoBaTenbHo, asroMopdmsm (1, z) = (X, 0)(1, z)(X, 0)*
rpynnsl T mMeeT B xavectBe Moxyas mod det(X) (§ 1, mpepmmosxe-
age 15). Vumtusasa opumep 1 u sameyarme B n° 9 § 2, moxyqaem, uTo

mod (det X)™" "+ (® dzi) @ (@ dw) (X =(m1), x=(=)) ()

ecTh nepasl Mepa Xaapa ma (. C gpyroit ¢ropoHH, B CHIy IpejJo-
yremds 14 § 2,

Ag (X, 2)) = Agi(n, k) (X) Aygn (z) (mod det X)7,
HIn
Ag (X, z)) =mod (det X1). (6)
CaegosaTenbHO,

(mod det X)™"-(® dz;;) ® (@ dz;) )
i,7 i
ecTh mpaBasg Mepa Xaapa Ha G.

Mpumep 3. Cmpozas mpeyzosvras epynna.

[ycrs [1, n] — MEOecTBO BCeX meaHX m, Tarmx, uto 1 L m
< n. Ilyers, pamee, J — mopmuosectso u3 [1, n} X |1, n}, ynosae-
TROPAOWEE CIeTYIOMAM YCIOBHAM:

1) ecam (i, j) € J, To i << j;

2) ecim (i, j) ¢ J, To pua moboro memoro k, ymoBIeTBOPAIMIEro
HepaBeHCTBAM | < k << j, xoTs 6u opgma w3 map (i, k) u (k, j) He mpm-
HaJiexnT J.

Myers T'; —wmuomxecTBo Beex MaTpun Z = (3;5)1<i<n, 1<j<n C DIEMEH-
tama w3 K, y ROTOpHX 2;; =1 m 2;;=0 gua i=~j u (i, j)¢ J. 910 —
samrayToe moameoskectBo u3 GL(n, K). OroGpaskenne Z — (2;5)i, jes
ectb roMeomopdmsm Ty ma K°® (rge s 03Hagaer YHCIO BIEMEHTOB
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muoskectBa J). Eemm Z' =(z;)€T;, 10 Z'Z =(zi;), e
Zi=zyt g D) zingny A i<j,
i<h<j
;=0 maa i>7j, zi=1,
orkyna Z'Z € T;. Ecam orompecrsuts T; ¢ K°, To oToGpamenme
Z > Z'Z (c purxcuposanauiM Z') OTOMIECTBUTCA C HEKOTODHIM addumH-
HHM oto6pajkenueM, m ero ompenenutent Oyner pasen 1, B ueM moik-

Ho ybemurhcs, yHOpsAmoumB jeKcmkorpaguueckm mapu (i, j) € J
U IPHMEHHB CIeAYIOmMYIO JIeMMYy:

JlEMMs 6. ITycmv L — cosepuienno Yynopadouenroe KoHeuHoe MHO-
acecmeo. Iycmov, danee, Vi 0asa awboeo A € L ecmv ce0600nbli modysb
KOoHeuHOT[ pasmepHocmu HAO Kommymamuewvim koavyonm k. Haroney,
ayemo fr, € Homp(Vy, Vi) das wwbux A, p us L, mawux, umo
A L p. Toeda auneiinoe omobpascernue

@aer — (2 Frn @p))net
u>A

npoussedenus [| Vi 6 ce6a umeem ¢ navecmse onpedeaumens H det fia.
AEL AEL

Bce cpasy cBomuTcs K caywalo, Korga L — HETePBAX M3 HEJHX
gucelI, a TOTAA JeMMa BHTeKaeT U3 pesyansrTaTos Tiaset 111 Axare6pu.

Eeam Z € Tz, To cymecrsyer takoe Z' € Ty, uto Z'Z = I,,, otkyna
Z' = Z7'. Taxkum o6pasoM, T'; ecth 3aMKEyTasg HOATPYLNOa TPYHIIE
GL(n, K). C gpyroit cropoHH. mpepuosxenne 15§ 1 mokasmBaer, uTo
® dziy
(i, el
ecTh jepad Mepa Xaapa Ha I';. Bruumcasa ZZ', raxum ke obpasoM
y0esxnaemcna B TOM, 4TO 9Ta Mepa eCTh IpaBas Mepa X.aapa Ha I'j.
ABamormusHi pesyabTaT] HONYYHTCH, €CIH B ounpemenenun [
TOMEHATh POJSAME CTPOKH H CTOJOIHL.
B cayuae, xorga J ects mHOMecTBO Bcex map (i, j), B KOTOPHX
i <Cj, rpyoma T; Ha3LIBAeTCH 6epTHEll CMP020 MPeY20AbHOTi 2pYRNoL
nmopanka rn Hax K m ob6oamauaerca Ty(rn, K). I'pynna TpaHcmomEpo-
BaHHHIX MATDHI[ HA3EIBAETCH HUNCHE( CMpozo mpeyzoAbHOl 2pynnoi.

IMIpumep 4. Pacwuﬁennaﬂ mpeyeoavhas epynna.

Ilycrs  ny, ..., n, —meante umcaa >1. Iloxoskmm p, =
=N+ ...TNpy W B=pPryyg=n+...+4+ n,. ycrs I, —
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MHOKECTBO BCEX HEJHX j, TAKHX, 9T0 Py < j < Pp+1, B J — o0Benm-
pernne Beex .MuEo:kecTB Iy X I;(k<<1). [Iycts, ganee, G — 3aMKHyTas
moarpynna rpyuns GL(r, K), smeMeHTaMH KOTODOHE CAY:KAT BCe-
BO3MOsRENE MATPUTH (Z ;)< p<r, 1< 1<r, YAOBASTBODAIOIITE CISAYIOIAM
YCIOBHIM: ‘

1) ‘wampas Zy; ecTh Marpuma (Zi)ier,, jer, ¢ dueMeETaMu m8 K,
COCTABJIEHHAS W3 Ny CTPOK M n; CTOAGIOB;

2) Zpy=0, ecm k> 1

3) Zpp € GL (1, K), ecom 1 <<k <.

®opmylia MOKJIETOYHOrO YMHOKEHHSA

Z“ 0 v e e 0 1 Zi2 - Zir Zﬂ Z“Ziz ces Z“Z”
0 Zy...0 01 Zy | [0 Zu . ZuZw | g
00 .2,/ \00 ...1 0 0 z,

IOKasEBaeT, 4To (G €CTh TOILOJOTMYEeCKoe MOJYNpPAMOe MpousBeIeHHe
moprpynnsi D tex saementos (Zy;) € G, y roropuHx Z,; = 0 opm
k == 1, m nopgrpynns T; mpmMepa 3. I1pu aTom D usomMopdrO mpaMoMy
npouzsefenuo rpyon GL(ng, K) 1 L kL.
IIycrs J' — muoecrBo Beex map (j, i), aaa Koropux (i, j) € J,

u H — muomecrro Bcex map (i, j) € [1, n] X [1, n], Be mpmmamme-
mamEx J'. Ilyers, nanee, Z' = (215)1<i<n, 1<j<n €CTHb DJeMeHT U3 G.
Coraacro npegio:xennio 14 § 2 u npupegeHHLIM Brmie mpuMepaM 1 & 3,
mONMY9YUM JIeBYI0 Mepy Xaapa Ha G, ecanm Bo3bMeM 06pa3s Meph

r

® ((moddetZys) ™ ® dz;;) @( ® dayy)

k=1 i, jeIy, (¢, )ed.
IIpJA  0TOOpaKeHUun
Zy Zylys ... ZyZy,
0 Zs ...ZupZs

............

(Zrr), (Zwr)) —

Haa osroro pacemorpmM, mpm k< I, BEKTOpHOE NPOCTPAHCTBO BCeX
MaTprn Zp = (%15)icr,, jer,- OHO IpencTaBiser oGOl MPAMYIO CYMMY 7
nogmpoctpaacts M; (j€I;), o0pa3oBaHHHIX MATPHIAMH, Yy KOTOPEIX
2;n=0 mpm h=£j. Kammoe ma 3tux mogmpoctpaBEcTB M; ycroitdmso
upm otobpaskenmu Zu —> ZppZp, 4 CY'KeHHe 3TOTO OTOOPaKeHHS
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Ha M; mmeer cBoeit marpuueir Zy,. Cuenosarensno (§ 1, mpemmoske-

pue 15), o6pasoM MepH ® dz;; npm orobpaskenun Zy; —> ZppZnp
i1y, €I,

CILYKUT

(moddet Zx,) ™. . ® daziy.
i€y, jel;

JuaumT, MeBoit Mepoii Xaapa ma G Gyger

ﬁ (mOd det Zkk)—qk ®EH dZiJ’ (9}
R—1 i, 3)

e g = Z Ry =n— pp.
h<isr

BrraucnuMm modyav rpynnsi G, BoCHONIL30BABHIMCH €IMe IPeIJIoiKe—
gueM 14 § 2. I'pymnnt D u T; yEHEMOIYJApPHH; C APYrod CTOPOHEL,

Zy0 ...0 1 Zp- Zu\ (240 ...0 \ -1
0 Zy...0 01 ...Z» V] O Zsy...0 _
0 0 Zor 00 ...1 0 0 /-
1Z;2 Zir
_jot ...z,
00 1

rae Zw=ZplnZ}. lpuamvas Bo BHEMaHme IpuMmep 3 ® IPeRo-
skeame 10 § 1, moixygyaeMm, paccyKmas KAk BeOle, 4ro, ecam X =
=diag(Zy, ..., Zpr) €D, Monynwr aproMopdusma Zw> X 1ZX rpyn—

ol 7'y ectb
H (mod det Z,,) ™" (mod det Z;;)"%,
Bl

u, CJIenoBaTeJbHO,

Ag (Z)= h[__li (mod det Zys)" "%, (10)

Tpyoma G’ TtpaHCHOHMPOBAHHHX MATPHI HCCJIENYETCA TeM IKe
cmocofoM. Haxopmm B xauectBe jemoil Meps Xaapa

r
|] (mod det Zps) "2+t @  dayy,
pd, (G, DEH
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4 B KAYecTBe MOAYJIS rpymuoe G’
r
[] (mod det Zp,)™* "™ * ks,
h==1

Ecanm, 8 wacrmocTH, B3ATH Ny=...=n,=1, TO rpynnmoii G oka-
sxerca rpymma T (n, K)* Bcex oOpaTHMHIX 3JIeMEHTOB Nomanirebp
anrebpet My (K), cocrosmein m3 tex marpun X =(z;;), ¥ KOTOPHX
Zi;=0 maa i>j. Ora axre6pa, woropylo MH obosmaunm T (n, K),
HA3KIBAGTCS BePTHEl mpey204bHoli aqzebpoi, a rpymma I (n, K)*—
8eDTHEL Pacull PerHoll mpeyzoavroli 2pynnoli Hopapka n wHag K. Torga
mpemsgymmEe GopMyNEl OPUHMMAIOT TaKoi BHA: JeBoit Mepod Xaapa
ma T (n, K)* Oyper

ﬁ (mod zii)i_"_i- ® dzi; (Z={(z3)), (9 bis)
i=1 i

.a Momyans rpynms T (n, K)* paseH
n s
AT(n,K)* (Z) = H (mod z”)zz—n—i (Z= (Zij)). (10 blS)
i=1
JAs rpynnsl TPAHCHOHHPOBAHHEIX MATDHI[ HIH HUJCHED PAcULUperHol
.M peyz0abholl 2pynny. HAXOJHEM B KavecTse JieBoi Mepn Xaapa

n .
—i
[] (modzy)™"- @ dzj,
i=1 i2]
2 B KayecTBe MOAYNA

n .
H (mod Zii)n+1_21.
i=1

dJameuanme, T (n, K)* ecrpb saMKHyTas HOATPYHOA FrPYHIbl
‘GL(n, K) n
K 2i—n—1
Az, 0 ((21)) = [] (mod z3)™ "
=1
B mpmmepe 1 MB HOKazand, 910 Agpm,k)=1. llpu n>1 ¢ynruua
AGL(n, &Y/ A1(n, K)*
Ha T'(n, K)* He MokeT OBITH NPONOJKEHA /[0 HENPEPHIBHOIO Hpef-
craBrerms rpyuusl G B C* (60 Taxoe HpepcTaBieHHE, COTIACHO
aemme 5, pasHO 1 Ha SL(n, K), rorna kak mod (z4,)*~" 5% 1 pas nagie-
RAIEEM 06pa3oM BHOpamHOTO zp1). Orciopa cimepyer, wro npm n > 1
opHOpogHoe npoctpaHeteo GL(n, K)/T(n, K)* He umeer nu 00Ol
OMHOCUmMeabHo UHsapuarmuoy mepwt (§ 2, Teopema 3).
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9T0 OIHOPORHOE MPOCTPAHCTBO MPH N = 2 OTOKAECTBAMO C npoekmus-
noti npamoii Hag K. JleficTBATENBHO, YCTH (&1, ¢3) — KaHOHMYECKHi 6asnc
mpocrpamcrBa K2, I'pymma GL (2, K) peiicTByer TpPamSATHBHO HA MHO-
JKeCTBe BCeX HpAMBIX HAa K? ¢ ymaneHHEM HavaxoM 0, m craGmamsaTopoM
miaa Key — {0} caymuar T (2, K)*.

IIpumep 5. Cneyuasvnas mpeyzosvras spynna.

BepreMca x 0603HaYeHMAM Hadalia IPEMepa 4 U PacCMOTPHEM II0fI-
rpyony Gy = G()SL(n, K). OHa saBIgercs TONOIOrMYeCKUM IONY-
IpAMBIM npoussefieEmem rpynu Dy = D\ SL (n, K) n T;. I'pyona
Dy of6namaer HopMadbHMM penumreneM A, msomopdprmM SL(n,, K),
a HMeHHO, IOATPYNIIOH, cocTaBieHHo#N u3 Bcex snementoB diag(Z,;)
¢ Zyp, =1 pun k << r. T'oMmomopduam

(p: diag (Z“, “eey er) e (Z“, ceey Zr—j, 7‘—1)

rpymnsl Dy B GL (ny, K) X ... X GL (n,—y, K) clopbexTHBeH ®H mMeer
ceomM sgpoM A. C gpyroii c¢ropoEH, ¢ HempephsHO. IIpmHEMas
BO BHuMaHHe Jdemmy 2 llpmnomerma 1, momHO orospecrsmts Dy/A ¢

"GL (ny, K) X ... X GL (n,4, K).
OGosmauymM vepes p mepy Xaapa Ha A (cm. mpumep 6), a depes
r—1 —n
a= @ ((moddetZz) k-_ ® dz;;) @' (dp (Zr))
R=1 'L,JEIh
Mepy Xaapa Ha D, nas KOTOpOii
r—1 —n
o/p= Q@ (moddet Z;;) *- ® dzj
k=1 i, jEIh
(§ 2, mpennoskerme 10). Torma, Kagk B npuMepe 4, MOYKHO TIOKa3aTh,
qT0

r—1- )
mod ([] (det Z,n)™ ™) x
k=1

i, Hes

r—1 -n .
X [® ((moddet Zu) *» ® dziy) @' du(Z)] @ @ dui
k=1 i, i€l (

6yner nesoit Mepoit Xaapa Ha Gy. Tak Kax G; — HOpDMANbHHE fend-
Telb TPYNNH G, To m0dy4b rpyunnsl Gy ecTb CyKeHHe MOAYISA I'PYIIH
G (§ 2, npemnoxenue 10b)).
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IIpm n, = 1 moxrpynma A cBOAHTCA K HeHTPAXbHOMY JJIEMEHTY,
m neBoit Mepoit Xaapa Ha G Gymer

r—1 _ r—1
mod ([ (detZm) *)- ® ( ® dzip) @ @ daiy.
R=1 k=1 i, jEIh @i, Hed

TI'pymna G,, noxydaomascs HpH Ny = Ny = . . . = N, = 1, HA3HIBAETCA
BepIHEl Cheyuasvhot mpeyzoavHoli 2pynnoti, a rpynna G, TpaHCHO-
HEPOBAHHEIX MATDHI, — HUNCHEL CNeyUdibHOl M pey20abHolt 2Dpynnot.
Jlesoit mMepoir Xaapa Ha Gy Cay:RmT

r—1 - n—1 .
mod (Dt z::i—"—i)-(.g dzi) @ ( @  dzyy), 1)

1gi<jsn

a Mouynp rpynmet Gy paBeH
mod ( H 257, (12)

Tourno Tar e B KauecTBe JeBoii Mepn Xaapa Ha G, DoIyuaeM
n—1— z n—1
mod ( H zi ) ® dz)@( @ dzy),
i=1 1<j<i<n

a B KAYeCcTBe MONYJIA

n—1
mod ( Hi P N
=

IIpumep 6. Creyuasvhas suneijnas epynna.

3amrryTHe nogrpynns Ty(n, K) a'(T (n, K)*) rpynou GL(n, K)
uMeio? cBomM nepecedeHmeM {e}. CuemoBaTelbHO, O0TOOpasKeHHE
(M, Ny M-N ecrb HempephHBHas OHOKIHUS ¢ OPOH3BEJCHHS
Ty(n, K) X (T(n, K)*) Ha HeroTOpOE HopMHOMecTBO Q w3 GL(%, K).

Jlemma 7. a) HIyemo U = (uy;) € GL(n, K). Jas mozo wmobn
U € Q, neobzxodumo u docmamouno, umobn det (Wis)rgi, jsn 5= 0 Oasn

k=2 3,... n
b) Q ecmv omrpumoe mHoacecmso ¢ GL(n, K).

¢) Omo6pancerue ¢ ecmo 2omeomopgusm Ty(n, K) X {(T(n, K)*) na Q.
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Ias 1oro arobu U € Q, Heo6X0AEMO M J{OCTATOYHO, YTOOH Cyme-

CTBOBAIO TAKOE
Z = (2z1;) € Ts(n, K),

aro ZU €'(T(n, K)) (rorma meo6xommmo ZU € '(T(n, K)*), mockomn-
wy U u Z obparamet). Cormacao mpeuuiymmemMy, ecid Z CyImecTByer,
‘70 0HO egmHCTBeHHO. CilefoBaTeabHo, ais Toro urobu U € Q, Heo6xo-
JuMO M J0CTATOYHO, 4TOOH cHCTeMa IMHEAHHX YpaBHOHMT

n
hﬁizikuhj:O (1<z<]<n)
(rme (z:;) € T4(n, K)) umena egmactBerHOe pemernme. Ho ata cucrema

MoxkerT OHITH 3ammcaHA B BHAE

n

Z ZiglUp; = — Ui (1<l<]<n) (13)

R=i41
Jaa ramxgoro ¢uKCHPOBARHOrO { IMeeM CUCTeMY U3 7 — i ypaBHeHHIt
OTHOCHTOJIbHQ HEHW3BECTHHIX Z;, i1, B5i,i+2y - - -5 %i,n} HIA TOTO

97008l KasKIas W3 ITHX CHCTEM MMeja eWHCTBeHHOE pelleHHme, Heol-
XOQHMO M [[OCTATOYHO, ITOOHI

det (Uaj)it1<ngn, it+t<icn 70

miai =1, 2, ..., n— 1. Tem cameM oxasano a). Orciona cuexyer,
gro Q otkpuro B GL(n, K). C npyroit cropors, pemas cacremy (13)
mo gopmynam Kpamepa, monyuaeM z;; Kak paqAOHAIbHHE (YHKITH
OT u;j, 3HAMEHATEJHM KOTOPHX OTJAMYHE OT Hyls Ha 2, u, 3HAYHT,
Z uenpepeBHO 3asHCHT oT [/ Ha £, 9eM JioKasaHO C).

Iycts temeps G, < '(T(n, K)*) ecTs HWKHAA CoeNHATBLHAS
TpeyronbHaa rpyonma. Orobpamenue (M, N)w+> MN ecTh Henpepss-
Hasi Omexuus 1 mpomssepermss T'i(n, K) X G, Ha Herkoropoe Q' <
< SL(n, K).

Jlemma 8. a) Hyemv U = (u;;) € SL(n, lf). Has mozo umobut
U € Q', neobzodumo u docmamourno, umobtr det (U;j)r<i, jxn7+0 s
k=2, 3,...,n.

b) Q' ecmv ommpwmoe mmnoxncecmeo s SL(n, K).

¢) Omobpascerue § ecmv zomeomopgusm Ty(n, K) X G, na Q'.

B camoM gexe, nycts M € Ty(n, K) u N € Y(T(n, K)*). Ilaa Toro
aro6u MN € SL(n, K), BeoGxomuMo # pocrarogHo, utobu N € G.
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- CiepoBateibHO,
Q" = SL(n, K)NR,

H neMMa 8 cpasy BHITOKAeT U3 JeMMH 7.

Meepnoxerne 6. a) I'pynna SL(n, K) yrumodyaspua.

b) Hycmv py u pa — sessle mepu Xaapa na eepxHeri cmpozo
mpeyzeoavnoii epynne Ty(n, K) u HusicHel cneyuaivbroll mpeyeoivhoii
epynne G;. O6pas mepwr N1 Q@ Uy nPU 20Mme0MOppUsME

(M, N) > M-N-

npoussedenus Ti(n, K) X G, na Q' ecmo cymenue na Q mepu Xaape
epynnu SL(n, K).

¢) Jonoanenue x Q' 6 SL(n, K) npenebpencumo omHocumeivHo
mepu Xaapa epynnm SL(n, K). '

I'pyuna GL(r, K) ynumonynapra (apumep 1), a rpynma SL(n, K)
ectb HopManbHH genurens rpynnil GL(n, K) u, smagwur, tome yna-
moxnyisapaa (§ 2, mpennosxerue 10b)). VYrBepmpenme b) BoiTekaer
m3 a), aeMMut 8 u npepiosxenusa 13 § 2. loraxeM ¢). CornacHo nemme
8a), mocrarouno porasark caefyiomee: ecadm p((Uij)i<i, jon) €CTH
OJIMHOM, He paBHHE TosmecTBeHHO Hydlo Ha SL(n, K), To MHOme-
ctBo E tex U € SL(n, K), nna xoropux p(U) = 0, upeneGpesxuMo
OTHOCHTEXbHO MepH Xaapa. YUYUTHBAs CHEJICTBUE upefioskenua 13
§ 1, monyuaeMm, uro tomoxorust B SL(n, K) mmeer cuerHBIi Gasuc.
IToaToMy gocrarouHO pHokasaTh, 4rTo xa0boe Uo € E obGxamaer
B SL(n, K) oxpecTHOCTBIO, Hepecedenne KoTopoit ¢ E npeneSpesrumo;
win eme, uro / obaamaer B SL(n, K) tako# oxpecrroctsio W, uro
U;'EN W upeneGperxumo. Bossmem W = Q. B cuny b), Bce cBogut-
¢ K TOMy, YTOOH HOKasarh, 4TO MHO:KecTBO Tex map (M, N) €
€ Ty(n, K) X G, gas voropux p(UoMN) = 0, upene6pe;xEM0 OTHO-
CUTEIBHO [yQ@Ug. COrNacHO BHPAKEHUAM MEP |14 U [y (BEIYHCIEH-
HEIM B mpumepax 3 u 5), 310 OyueT BHTEKAaTb U3 CACHYIOmed JeMMEI:

Jiemma 9. ITyemo  — Henyaesoi; noaunom us K[Xq, ..., X,].
B npoempancmee K" muomcecmso N, onpedesennoe ypasrenuem
Wy, ...y ) = 0, npenebpexcuno omuocumesvro mepu Xaapa.

IIposepem moxkasaTenncTBo mEgykmmedr mo r. Hus r = 1 xemma
OYeBHIHA, TaK Kak Torga N — KOHEUHOe MHOKeCTBO. Ma3MeHHB
B CcIyuae HaZoOHOCTH HyMepamuio HIepeMeHHEX, MoKeM CYHTaTh,
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aro P § KIXy, ..., X,4]; nycrs
‘P(Xu cr ey XT)ZX:nwO (Xi’ vevy Xr—1)+ LRI "i—le(Xu cavy Xr—i)

cm > 0uyo == 0. [Iycrs, ganee, No — DOEMHOKECTBO HPOCTPAHCTBA
K™, onpemensemoe ypaBHeHHeM Vo{Zi, . . ., T—4) = 0; corxacuo
HOpelloioKeHui0 HHAYKUHH, O0HO npeHeOpe:xmMo. s Kasmoro
(®1y «« oy ZTr~1) § No MHOEeCTBO Tex I, € K, [Ia KOTOpHX
(1, « . .y Zp-1, Z;) € N, KOHeuHO H, 3HaunUT,] mpeHeOpe;kAMO. A Tak
Kak K" cueTHO B GeckoHewHoctm (§ 1, ciemcreme mpepno;keHms 13),
o N [(K"-' — No) X K] upeneGpe:xumo B K" (ra. V, § 8, caen-
creue 8 npemaosxennsi 5). CuneposaresbEO, N mpeHeOpe:REMO.

Hpuvep 7. Pasaoncenue Heacasw zpynnu GL(n, K).
B srom nmpumepe K o3Hauaer oxHo u3 tex R, C, H. Ecam A € K,

To mojy A moHEMMaercAa A, ecim K = R, u CONPsKEHHOE K A, eciid
K = Cuan H. Ilycrs E ecth n-MepHOe TpaBoe BEKTOPHOE IPOCT-
parcrBe Hay K m @ — HOBHPO/RIEHHAS IIOJOKHUTEIbHAS DPMHUTOBA
¢dopma Ha E.

Jiemma 10. Hyems (f1, fo, - - -, fn) — 6asuc npocmpancmsa E.
a) Cywecmeyem, U npumom eJUHCMBEHHBL, ODMOHOPMAALHBLIE
6asuc (ey, €3, - . ., €,) npocmpancmea E, makoii, wmo

fi= e+ e+ ... ety (i=1, 2,...,n),

20e o;; >0 Oaa scex i.

b) IIpu gurcuposanrnor @D eexmopv e; u Kosduyuenmus a;;
Henpepugno sagucam om (fi1, . .., fp) € E™.

lycrs E; = /1K + f,K + . . . + f;K; 0HO EMeeT pasMepHOCTH i.
Ilycrs, nasnee, g; — HeHYJeBOW aaeMeHT u3 FK;, OpTOroHANBHEIA
R E;,_, m raroit, uro D(g;, g;) = 1. VEnyRiuueir no i yGemmaemecs,
aro  (gy, - .., i) — OPTOHOPMAaJIBHHN ©asuc mnpocrpaHcTBa K.
B gacraoctu, (g4, . . ., £,) €CTh OPTOHOPMAJBEKI 6asuc IpocTpaH-
crea E. Hycrb A; = ®(g;, f;). Tar raxr f; ¢ E;_y, T0o A; = 0. Ilono-
RAM e; = & l i I}u'{l. Nmeem

D (e, &) =10 2 M'D (g1, gi)Mi' =1,

u, Bsmaumr, (e, ...,€;)—TOKe OPTOHOPMAJBHEIH 6asuc mHpoCTpaH-
crea E;; mpu stom @ (e, fi):|7»i|7:{1(1)(gi, foo=1%]>0, u, cue-
AOBATENABHO, e; 00mamatoT cwoiicreamMu, tpebyembiMm B a). Ilyers
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{e;, ..., en) — APYroit OPTOHOpPMANBLHEIA 6a3UC ¢ TeMH ke CBOHCTBAMH.
Wanyrumeii mo i ybesxpaemcs, 910 (ef, ..., ei) AOMKHO OnTh Oasm-
coM pas E;, m, sHaumr, ei=e;p; ¢ ;€ K. VMeem

1=D(e;, ei) = piD (61, €:) i = pabts

u 0<<O (e, fz)zﬁid) (ei, f1), smawmT p; >0 m pi=1, a crano Gurs,
g; =1, ueM poxasamo a). Ilpexnmomarasa nOKAasaHHBIM, 9TO €; M Qij

HerpepeiBHO 3aBUCAT OT (fy, ..., fn) A i<Ti,, AOKa’KeM, 9TO e€;,
H Oj); HEOPepHBHO 3aBHCAT 0T (fy, ..., fn). MJaa j<<i,, cormacmo
fIPeIOJIOKEHNI0 HHIYKIHNH, o_cio,-zd)(fio, ¢;) HEIPEepHBHO 3ABHCHT
ot (f, ..., fn). C npyroit cropoHsH,
D (fios fi) = | @igt [P+ i P+ . o« ] g, io—1 24+ &g, 10,
W, BHAUMT, O, i, HeNpepHBHO B3apment or (fy, ..., fr). Cuemosa-
TeaBHO, '
8ip = (fio_eio‘iol e T 63— 1 04y, io—i) 051701, ig

HEmpepsBHO 3aBHCHT OT (fy, ..., fa).

Hauunas ¢ atoro MoMerTa, Gynem cumrath £ = K", a sga @ mpumem

$opMY Zyyy + - . . + Znyn. Hamommmm, aro U (n, K) o3mauaer coorsercr-
ByIOmylo yHETApHYIo Tpynny. Jaske ecim K He KOMMYTATHBHO, MHI I10-
npeykaemy Oynem oGosHawath uepes T'y(n, K) rpynomy BepxXHHX Tpe-
yroxabeux Marpmi w3 M, (K) ¢ amaroEanbio, cOCTOSmed H3 eJuHUI,.

Ileepaomerne 7. IIyeme DY — epynna Ouaczonaavnulr mampuy
¢ anemenmamu >>0. Omo6pancenue (U, D, T) — UDT ecmv zomeomop-
gusn npouseedenus U(n, K) X DI X Ty(n, K) na GL(n, K).

Iyers (e, . .., &,) — KaHOHWYecKUE Oasmc mpoctpaHcTBa K.
W nyers X € GL(n, K). Torma X-¢; = f; obpasyror 6asme npocTpas-
crea E. Ilycrs (e;) — Gasme, coorBercrBylOmuil atomy OGasmey (f;)
mo nemme 10, m U — Marpuna yHHTapHOTO aBTOMOpPPHE3MA IPOCTpaH-
ctBa F, nepesousmas g; B e;. Torma U~lf; = @iy + €204 + . . .
..+ oy, tAe 0;; >0 mgua i =1, 2, ..., n. CiegosarenabHo,
X = UC, rge C ecrb Marpuna

Qyy Ogg ... Opy
0 Qoo ... Ung

0 0 ...onn
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ITpm sroM, B cuxy memmsl 10, U m C HempepniBHO saBucsr or X.
C nmpyroii cropomsl, gopmyna (8) moxasmsaer, uro C TpeNCTaBEMO
B Buge DT ¢ D eDi, T < Ty(n, K), npuaem D u T HempepwHBHO
saBrEcAT or C. EpumHCTBeHHOCTH pasnosenmsa X = UDT suTeraer
W3 cBoMicTBAa emMHCTBeHHOCTH JeMMHl 10.

Tomeomopdusm mpennoskeHmss 7 HaseBaeTCA «pasioxenmem Wpa-
caBen rpynost GL(r, K). ‘

I'pymnna G = Di-Ty(n, K) ecrb MHO3KeCTBO BCeX BePXHHX Tpe-
YroIBHEIX Marpun Hajx K, AWaroHaJbHbIE dJeMeHTH KOTOpHX >,
OrompecTBUM 5IeMeHT (z;;) 3TOH FPYOOH € 5IEMEHTOM

—1)/2
((Gir)1<izns  (Zij)1<icicn) € (RE™ x K 7D2,

Paccy:xpast B TOYHOCTH TAK K€, KAK B mpuMepe 4, HAXOQHM B Kaye-
¢TBE npagol MepH Xaapa Ha BTOH rpymnme

(I 22')-(® dzur) ® (® dasy).
i=1 i=1 <7

Torpga, mpuMeHsia npepiokeHme 13 § 2, BuguM, YTO €CIH OTOMKEE-
creuts GL (n, K) ¢ U(n, K)XG DocpencTBOM OToGpasKeHus
(U, S) —US, 1o mepoit Xaapa #Ha GL (n, K) Gyner

('[=]1 Zi—{i) a® (i;éi dZii) R (®.dzij)1 ‘ (14)

i>j
rie uepes o obosHaueHa Mepa Xaapa Ha U(n, K).

Iiprmep 8. IIpocmpancmea apmumosuixr gGopr.

B sroM nmpumepe K Bcerpa osmauaer oxno us tex R, €, H. Iloxo-
wEM § = dimg K (rak 4ro § = 1, 2 unm 4). dpmuToBa ¢opMa Ha
IpaBoM BEKTOPHOM hpocrpaHcTBe K" 3ammchiBaeTCs B BHJE

n

@, ) =D (T, « -, Tny Yiy -2 Yn)= 20 Tihisys,

1, 1=

rae’ hij :_}-zj,- nag Beex { m j. OGosHauHM dUepes §) BEKTODPHOE IIPO-
crpancrBo Hag R, of6pasoBaHHOe BCeMH JPMWUTOBHIMH MaTpHIAMM
m3 M, (K). Orobpaskerne (h;;) — @ ecTs m3oMopdH3M IPOCTPAHCTBA
§) Ha BeKTOpPHOe UPOCTPAHCTBO BCEX HPMHUTOBEIX ¢opM Ha K", mocpep-
CTBOM KOTOPOro MH OyfeM OTOKAeCTBIATh 3TH JBA HPOCTPAHCTBA.
IIycte $* — § ectb MHOKECTBO BCeX HEBHIPO)KAGHHBIX II0J0KH-
TeNBHHX 9pMHTOBHX ¢(opm Ha K". MHOKecTBO ] 6unykio B $;
14 1. Byp6akn
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neficturenbro, ecan @y uw @, € §H*, a hu p — Takue gpa guceaa >0,
aro A -+ p =1, to scHo, uro AD; + pd, ecTb HONOKHUTEIbHAS
spMuarosa Qopma; ¢ ipyroit croporsi, ecam (AMD; + pud,)(z, z) = 0,
0o M4z, z) = Dy(x, z) =0 u, caegosarensHo, z = 0, TaK
aro ADy -+ pd, me BHpoxpmeHa. IloxamkeM remeph, IT0 § eCThb
omkpwmoe MHOKecTBO B §. Ilyerp S — MHOKECTBO TeX & =
= (%4, ..., &,) € K", 00 KOTOPHX 2%y +...-+Zpt, = 1; 270 —
KOMIIaKTHOe MHO;KecTBO B K"; eciim @ € $*, ro pyrruua x — D(z, x)
genpepunBHEa ® >0 ma S, a 3HauMT, ee HIKHAA rpaEb >0; ciemona-
tenbHo, ecam D € § ecrs dopMma, mocratouHo Gamskas k D, TO
@’ (z, ) > 0 mas Bcex z € S, Tak 9ro @’ MOMOKUTENbHA H HE BEIPOIK-
TeHa.

Jiumeitgast rpymuoa GL(n, K) meiictByer HempepHBHO COpPaBa B §)
o 3axony (X, @) — ®,0X, To0 ectp mo 3axomy (X, H) > 'XHX,
ecnu 0003HAYATH Yepes H spMuUTOBY MaTpuiy, coorBercrBylomyio @.
flcro, uro ¥ ycroitumo orHOCHTenbHO GL(n, K). Boaee TouHo,

B cuaty caexcrsus 1 reopems 1 § 6 rmassr IX AnreGpsr, ¥ ectb opbura
n

orrocutensHo GL(n, K) popMBI D) Z;y;, COOTBETCTBYOMEH eMANIHO
1=1

matpue I,. Ee crabmamsarop ecrs Un, K). CormacHo neMMe 2
IIpmnomerna 1, $} oroxecTBEMA, KaK TOMOJOTHIECKOE OTHOPOIHOE
npocrparerBo, ¢ GL(n, K)/U(n, K).

Myers X pua moGoro X € GL(n, K) o3mawaer aBToMopm3m
Hw~—'XHX

deiicmeumenvHoz0 BeKTOPHOro mpocrpaHcrsa §. ObosHayas uepes p

mepy Xaapa aAjUTHBHOA TPYyHOH ), HMeeM X (u):|detf|-p
(§ 1, upennosxenue 15). Ilorakem, gro

|det X | =| N (X) [*, (15)

rae N osHawaer Hopmy B M, (K), paccmampusaemon rar R-anzebpa,

a A= 1-%’1—2. Docrarouro mposepurs (15) mns X, mpoGeraromero
HEKOTOPYIo cucteMy obpasyromux rpynnsl GL (r, K), a crexosareasno
(Anr., ra. II, 3-e man., §10, n° 13), musa marpuy X caepyomux
T'KIIOBI

a) X ecrh Marpuuma oToOpaskeHHS BHIA

(x4, T2, ...\ Tn) — (-’l?o(i), Za(2y, -+ -+ To(n))s
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rre 0 €&,. B srom cnywae meroropas cremenb X pasHa 1, u, sHaumT,

|det X |=| N (X)]|=1.
b) X ects mMaTpmma oToGparkeHusT BHmA

(1, Toy vy Tn) > (axy, X2, ..., Zn).

Torma, ecam (h;;) = §, TO X((hij))=(h{j) ¢ h1'1=ahug=|d|2hu,
hi;=ahy naa i>1, hij=hy; aaa i>1, j>1; ciegosareanHo,

ldet X|=|af|af ™V =]q oD,

C npyroit cropons, ecim Y = (y;;) € My (K), To XY =(yi;) ¢ y;;=
—ay,; ® yi;=yi; ps i > 1; spaur, | N (X)|=|a|*". ®opmyna (15)
CHOBA BEpHA.

¢) X ecTh MaTpHna oTOGpasKeHHS BH7A

(T4, Tay + ooy Zn) = (T +bX2, Zo, ..., Zn).
Mmeen X ((hi5)) = (hiz) © hyy=hy, hiy=hyp-hyb, by =hy g i>2,
h;2:h22 +bh12+h12b +bh“b, h?’l' :h2i+bh1i IIJIH l> 2, hl:’:h,]‘
ang i >2, j> 2. IlpuauMas Bo BHUMaHme meMMy 6, moaydaeM, 49To

|det X |=1. Towmo Tax se yGemgaeMCa B TOM, UTO |N()~()]=1',
9eM H 3aBepIIaeTcA J[0KasaTenbeTBO QPopMmyas (15).

Tenepr MB BmpuM, uro Mepa |N (H) ]'MZ du(H) Ba § wunEBa-
pmanTHa orHOcurensHO GL(n, K), mGo
X-1(|N(H) [T du (H))=| N (X (H))[™? det X | du (H) =
=|N )| | N (X) [ det X | dp (H)=| N (H) [ d (H).

Ecnu H€ §f,10 H = X([n) !XX pas mexoroporo X € GL (n, K),

g mostomy N (H)=N (X) N(X)>0. Cnenopatensro, eduncmeer-
KA, ¢ TOYHOCTBIO [0 IGCCTOAHHOTO MHOMKHTeNA, Mepa Ha T, HHBa-
puantHas orHocurenbHO GL (n, K) (cM. § 2, Teopema 3), ectb Mepa

dy (H) =N (H)™ du (H).
B uwacrrOCTH,
dy (H)=(det H)""tY2 4y (H) mpm K =R,

dy (H) = (det H)™" du (H) mpn K =C.
14%
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YuapaskHeHus

1) IIyere E — KoHMeYHOMEpPHOe BeKTOpHoe Mpocrpamcrso Hapx R,
Cunu H, a @ u @' — HeBHIPOKICHHL® OJOKUTEIbHEE dPMHATOBA (OPMEL
a E. IpenmonoxuyM, aro U(D) < U(P’). IMoxkasars, aro ® m @’ mpomop-
NAOHANBAH. [MCIOab30BaTh CYyIECTBOBAaHWE OPTOHOPMAILHOTO Gaszmca
(es; .., €;) orHOCHTENLHO P, KOTOpPHH OpTOroHazeH oTHOCHTenbHO D',
Oto6paskenume u € £ (E, E), onpepemsemoe ycuosuaMa ule;) = ej,
u(e;) = e;, ufep) = e, nas k=i, j, npuagaexur U(D).]

2) [pu 0603HAYEHNUAX JeMMHl 7, IOKA3aTh, 9T0 Q WMeeT [ONOJHOHUE
B GL(n, K), npemefpeskuMoe orrocmrensmo mepm Xaapa. [Paccy:xpmars
Kak I[pd [OKaszaTelXbCTBe Mpeqioxenus 6.]

*3) IMycts X — JOKAIBHO KOMIAKTHOE IPOCTPAHCTBO, B KOTOPOM
melicTByer CIIpaBa, HEINPePHBHO W COBEDHIEHHO, JOKATLHO KOMIAKTHAA
rpymma H mo 3akomy (z, &) V> 2§ (z € H,§ € H). Ilycrs, namee, n —
raroAmIecKoe oroGpamerne X — X/H. Hakomen, mycTh 0 — HeIpephIB-
moe mpencrapaeane H B GL(n, C). Iloxkasats, uro gisa mawoGoro & € X/H
CYHIECTBYIOT OKpecTHOCTE U aiiemerra b B X/H u mempepHBHOe 0TOGpaske-
aue r: n~Y(U)— GL(n, C) Takue, 4ro r(zf) = r(z)p(t), Karosu 6 HE
6o z € i~ (U) m § € H. [Momxuo mpemmonmarath X/H ROMIAKTHHM.
Ilycerb f — menpepuBHAA ¢yHAKmUs >0 ma X, He paBHAsA TOKASCTBOHHO
HYII0 HA KGKEOH 0oplduTe M MMemAan KOMIAKTHHYE HOCHTENb. [10IO0KHTH

r (2)= S F (&)  (8)71 dB (£) € My (O),
H

rge P osmauaer mesyw Mepy Xaapa ma H.7 IToxasaTs, 4TO mpH Hagme-
amem pubope fu U pgan scex z¢n~t (U) 6yper r(z) € GL (n, C).]

4) Tlycts K —HEQUCKPETHO® JIOKANHHO KOMIAKTHOE TOJIe 1 A—anrebpa
someyHOoro padra Ham K.

a) Ilycrs T (n, A) ecThb anreﬁpa Beex Martpur (z;;) € Ma(A), y woto-
pux z;;=0 mpu i > j. Iloxkasars, aro ecim M= (m;;) € T(n, A), 10

n
i— 1
M, 4y (M) = Hi Ny g (i ™).
1=

{Ucnonrsopate gemmy 6.]

b) Ilycrs T (n, AY*—rpymma Bcex obparamux ameMenros w3 T (n, A)
a M=(m;;) €T (n, A). llorasats, awro M T (n, A)* B ToM ¥ TONBKO
TOM Ciyd4ae, eclIu m;; o6paTuMo B A mpH KamkmgoM i.

¢) OGosmavan gwepe3 o Mepy Xaapa afguTHBHOH rpyooH anreGpu A,
OKa3aThk, 910

( -H1 mod N g ¢ (mig)'="1) - @ dot (m ;)

=)

eCThL JeBasg Mepa Xaapa Ha T (n, A)*.
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d) Tlokasars, aro ecanm N, p=N 4o/, TO

n
Ap n, ayx ((mi) = [ mod N e (my)2in=1,
i=1
5) Ilycrs R™ mapgesmeHo KBafpaTHIHOH popmoli 2242, 42k
i Gp—ero Tpymma /iBHKeHNi ¢ ompefmennTenem 1.
a) Iloxasats, 9ro G, yHHMOAYJAPHA.
b) Beaxkuit saemeHT #3 Gy e[MHCTBEHHHM o0pasoM 3anHCHBAETCH
B BUJE

(z, y) > (u-}+zcos ®—ysinw, v-+zsino-|-ycos o),

rme u ¥ v mpuHafaeskaT R, a o— 2eMeHT TpymIH © Yriop MexAy moxy-
npavumy, nsoMmopgHoid U. Ilokasars, jaro du @ dv Q) do (tme do—mepa
Xaapa Ha ©) ects Mepa Xaapa Ha Go.

6) Ilycrs P —MHOECTBO BCeX KOMINIEKCHBIX 4HCed z=z - iy, MAAMaA
gacth KoTopux > 0. IToxasats, gwro SL (2, R) meficrByeT TpaH3ATHBHO
H HENpPEpHBHO CIesa B P II0 3aKoHYy

(a b)z_az+b
¢ d cz+d
H uT0 P [peBpamaeTcs TAKEM IyreM B TOIOJOTHYECKOe OSHODOLHOS Hpo-
crpadcrso ormocurenbao SL(2, R). Iloxasars, uro y-2dzdy ectb MHBa-
puaHTHAA Mepa Ha P.

*7) Ilycrs G — yammopgyaaprHas rpynma SL(n, R) u T' — ee noa-
TpyHOINa, COCTOAMmAA U3 BCEX NMeIOYHCHAeHAHX MATDHI, € ompegenuTesneM 1.
[TokasaTt MARYKNHAeH MO n, YTO BCAKAS WHBADHAHTHAS Mepa | Ha OfHO-
pogrOM mpoctpancTBe G/I' orpaAWYeHa W YTo UpH HamJeamieM BHOGOpe [
gaa Beex f € o (R™) nmeem

S f (@) dz = S ( S f(Xz)) dy (X) 1)
Rn

G/T  z€Zn, 240

( X=X T). [Mlycrs G’ —moprpynna rpymns G, o6pasopamBas BCEMHM MaTpH-
HaME, OCTABIANMUMY MEBAPHAHTHHM Gasucmuid Bexrop (1, 0,0, ..., 0),
Tak 910 G/G’ orospmecrsuma ¢ R”. Ilyers G"=G' T, a H—mnoxrpymna

BCeX MaTPHUI (é ;/U) us G’, B xoropex Y € SL (n— 1, R)— merogucnen-

masg Marpuna. Torjla H/G” KOMOakTHO ¥, m0 HpefUONOKEHAI0 HAJYKLAM,
G'/H nMeer KOHeYHY0 HHBADHAHTHYIO Mepy, a CIHOBATeJLHO, B CHIY
npemnomesna 12 § 2, G'/G” mMeer KOHeUHY) WHBADHAHTHYIO Mepy.
Ilpamensiz  ympaxxaende 6 § 2 m ympaxmemme 206 m3 Auar., ra. VII,
§ 4, mokasaTh, 9T0 AuA ¢ K (R ’

o[ 1@wae={ (3 ram)ah,

Rn G/T
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re CyMMADOBAHUE PACIPOCTPAHAETCS Ha BCE BEKTOPH M = (My, « . ., My)
€ MeIHMYA B3aWMHO IPOCTHIMA B COBOKYIHOCTH KoopauHaramu. IIpEMeHUB
310 K PyERmmaM f(2z), f(3z), . . . W HpocyMMHEpOBaB, foKa3aTh (1). 3arem,
3aMenHB f QyHKmEeH 2 k> &" f(e) ¢ f > 0 u yerpemus & k 0, mokasars, 910
BCSIKOE KOMIAKTHOE HOomMHOKecTBo m3 G/I' umeer mepy <1.]

8) a) ITorasats, 49rT0 Ha S,_4 CymecTByeT, M IPHTOM eTUHCTBEHHAA
C TOYHOCTHI0 [0 MOCTOSIHHOTO MHOMKHTENd, Mepa ,_;, WHBAPHAHTHAA
orrocuTensH0 O(n, R) [paccMorpers S,_; Xak OgHOPOXHOE IIPOCTPAHCTBO
otocureasro O(n, R)].

b) Orobpasxenne (¢, z) \—> !z HO3BOJsIET OTO;KIECTBUTH TOIOMOTUYe~
ckoe mpocrpaHEcTBO R™ — {0} ¢ Tomomormueckum mpocrpamcrBoM RE X
X 8, 4. Hoxasare, 49re rorfgaMepa, HBHAYyIEpoBaHHAaA HA R" — {0}
mepoit JleGera ma R™, oroxpmecTBIseTcA, C TOYHOCTHIO [0 DOCTOSHHOI,
¢ " 1dt® dw,_1(z). [Mcnoap3obars WHBAPHAHTHOCTL Mepw Jlefera
npocrpancTsa R™ arrocutensno O(rn, R) m To, uro Mepa JleGera 3aMKHY-
TOTO mWAapa ¢ HeHTpoM O @ pamaycom r mpomopmuoHambHA r™.}

¢) Ilyecre Lp ects mepecedeHre S, ; € THOSPIIOCKOCTbIO Zp=h.
Henycrsie Ly ABIAIOTCA KIaccaMd EHTPaH3UTHBHOCTH rpymme O(r—1, R)

B 8, 4. IlokazaTh, 9T0 ®,_; HpegCTaBEMO B BHME S?uh dv (h), TRe Ap

ecTb NHBApUAHTHAs oTHOcHTenbHo O(n—1, R) Mmepa, Cocpeporodednas
Ha Lp, a v—mexoTopas mepa Ha [—1, 1]. Orommecrsaas Lp ¢ S,
HOCPefCTBOM OTOOparKeHUs z > hep -+ |/1—hiz, MOKHO mpepmoTaraTh,
4TO0 Ap=Wp_g. IIycTs Kg—mogMuEO:KeCcTRO M3 Sp_.4, OmpPERENsEMOE HEpa-
peAcrBaMu sin 8 {z, 1. Buunmcass wmepy JleGera MHOMKECTBa TOUEK 13
0Lt K1, z¢€Kg), mnorasar, d9ro ®p_y (Kg) mPOMOPIUOHAILHA
/2

S cos™2p dp. BblgecT: oTcioma, u4TO ecAM IOXOKHTH h=sin B
[t}
(—m/2 <8 K n/2), To Mepa v oTomaAeCTBATCSL ¢ cos™~20 dO,

d) Magyxnoe# 0o n moxywuTh, 94TO

dwn_y = cos™ 284 cos™ 30, ... cos 0,.5d0,d0, ... d0,_,,

rae
zy=sin 8y,
29 =005 G, sin 0,
Zn_1=cos By cos 83 ... cos 0,,_sin B,_4,
Zn =008 B8 cos O3 ... cos B, cos B,_4,
¢ —2 K0 <2 (1<i<n—2) u 0<B,_, < 2m.

9) Ilycts (ey, €5, e3) —KamOHWIeCKHH Gasuc mpocrpadcTBa R3. Beskas
matpuna ¢ €80 (3, R), obmagaromass TeM cBoitcTBOM, uro o (eg) 5= €3
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0 O (e3) = —e3, MOMeT OHITH 3amWCaBa eNEHCTBEHHHIM 06pasoM B BHJe

(¢, P, §) =

cos @ cos Pp—sin g sinPpcos 8 —cos @ sin p—sinpcosPcos®  sin¢gsin 6
=:| sin @ cos P -}-cos ¢ sinp cos 8 —sin ¢ sinP+|-cos ¢ cosPpcos @ —cos ¢sin 0 |,
sinysin @ cos sin cos 6

rae 0 <0<z 0Lop<2n, 0 LYP<<2n («oitmepossl yraen). IToxa-
3aTh, uro sin 0 dO do 4y ects mepa Xaapa ma SO(3, R). [Orompecrsurs
ogHOpogHOe mpocrpaEcreo SO(3, R)/SO(2, R} ¢ S, ucnoabzosarh upe-
AbiEymee yopaxaeane 8 u rteopemy 3 § 2.]

10) Ilycrs D — rpymma pgsMkeHHH IpocrpaHcrBa R3 ¢ ompepenute-
JieM 1, momympamoe mpomasegerume rpymns SO(3, R) u rpymns T nepero-
coB. Hcnonsayem oGosHagerue o(¢, P, 0) uz ympamaerus 9 u ofo3paunm
vyepes £(§, m, {) mepemoc ma Bmextop (&, 7, ).

a) Ilyers H — 3aMyHEyTas HOATpYyHIa, 06pasoBaHHAS BCEMU dJle-
MeBTaMa rpynonut D, npeoGpasyromumu Res B cefsa ¢ coXpameHreM OpHeH-
Tanua. [Tokasars, uro H ecTs IpomsBefeHde rpymms mepemocos (0, 0, )
I rpynns Bpamenni 0(w», 0, 0). BuBectm orclofa, Yro OgHOPOSHOE HpO-
ctpanctso £ = D/H, 0TORIeCTBAMOE ¢ IPOCTPAHCTBOM OPHEHTAPOBAHHBIX
apPuHENX OpsaMEX 3 R3, ofmagaer Mepoil, MHBAPHAHTHOH OTHOCHTENb-
20 D H efWHCTBEHHOH C TOYHOCTHIO A0 TOCTOAHHOIO MHOMUTENsd, [Mcmons-
30BAaTh ympaskHeHmEe 5a).]

b) Mlyere E; — orkpeToe momumpocTpaBcrso B E, o6pasoBamHOe
BCEMU OPHEHTHPOBAHHHIMI NPAMEMHA, HE ODPTOrOHAJLHEIMH K €3} Takas
OpPHEHTHPOBaHHAA MpAMas MOKeT GHThL ompegenreHa KoopAuHEaramu &', 1)’
ee TOYKE mepecedermms ¢ Re, -+ Re; m xoopgmmatamMm (sin @ sin 0,
—cos @ sin 6, cos0) mHampaBiasiomero Bextopa. Ilorasark, 9TO

sin 0] cos 8| dE’ dn’ dp d6

ecTh Mepa Ha FE(, EHBapHaHTHas oOTHOCHTEeILHO D. ]
11) IOyers G — xommakrmas rpymna O(z, R) m A — mopmmposan-
uag mepa Xaapa Ha G. Ilyers H — 3amMkHyTas NOArpynna rpynmu G,
0CTaBIAIMA (r106aTbH0) HABAPHAHTHEM HOANPOCTpaHcTBO R* mpocrpan-
crBa R", tme 0 < k < n; opgmopommEoe OpocTpaHcTBO G/H, mameneHHoe
cpoeil paxropromonoruesf, KAHOHWIOCKE OTOKEECTBEMO C I'DACCMAHTAHOM
E = Gy_y, p-(R) (06m. rom., ra. VI, § 3, n°6) k-MepHHX BEKTODHHX
nogmapocrpancTs mpocrparctsa R™. Ha F uMeercsa Mepa |, MEBapHAHTHAS
OTHOCHTEIHHO G U OIpelelieAAas ¢ TOYHOCTRIO [0 HOCTOSHHOIO MHORATENA,
IIyers Op pusa moboro mopmpocrpaHerBa P € E o3mavaer o6pas Mepe
JleGera g R* mpm TakoM s € G, uto s-R* — P (@mesapuchmuni or aie-
MeHTa § € G, yHOBIETBOPHIONIET0 dTOMY CoOTHOmeHHMI0). IlokasaTk, 9ro
MOKHO BHIOpPaTh i TaK, 9YTOOH BHIOIHAJIOCH CIENYIOIee CBOHCTBO: AAA
Jw6oi HempeprBHO#A PyHKOuY f HA R™ ¢ KOMIAKTHHM HOCHTeleM I A1060T0
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Haxonern, nycrs K ecTh KOMOAKTHOe mopMHOMecTBo u3 X/R. Cyme-
CTBYeT Takoe KoHedHOoe MHOectBo J — I, uro s v € ] — J mmeeMm
UNK=g, u, crato 6urs, n~Y(K) N} supp F, = . Torna muo-
“ReCTBO
7 (K) Nsupp # = ot (K) N (|_Jsupp £} = 77 (K) N (|_supp £)
el el
KOMIOAKTHO.

Jlemma 2. ITyemb G — 40KAABHO KOMNAKMHAL ZPYRRG, CHEMHAR
8 Oeckoneunocmu, u M — omdeaumoe npocmpancmeo Bapa. I[Ipedno-
aoxcum, umo G deticmeyem caesd HenpepvieHo u mpaHaumusHo ¢ M.
Tyems H, Oas awboeo x € M osnauaem cmabuiu3amop siemeHma
z 6 G, marx umo omobpaxcenue s > sz 2pynntt G Ha M onpedeasem
garmopusayuer HenpepusHylo OCuekyuld @, @GarmMoprRPOCMPAncmea
G/H . na M. Toeda ¢, ecmo comeomopgusm G/H , na M (mHEIME cI0Ba-
mu (O6m. Ton., ra. III, 3-e7max., § 2, n°5), M ectsb TOmoIOrMYECKOE
0HOPOAHOE IIPOCTPAHCTBO).

Hycrp 20 € M. JlocTarouno jokasars (ram ke, npejmioxenue 15),
q410 0To0paskeHNe S »—> STo IEPEBOAUT BCAKYH OKPECTHOCTDL V 3iaeMeH-
Ta ¢ B G B HEKOTOPYIO OKpecTHOCTH ajeMenta Zo B M. Iycrs W —
‘TAKafg CHMMETPUYHAS KOMOAKRTHAA OKPEeCTHOCTh 3JeMeHTa e, dTO
W2 < V. o ycaosuw, G ectb o0befUHeHHe HOCICHOBATEABHOCTH
KOMIIAKTHBIX MHOMECTB, & 3HAYWT, X HEKOTOPOi mocienoBaTelbHOCTH
neperocoB (s, W) orpectroctr W. Torga M ecrb obnemuHerne mocie-
HOBATEJIBHOCTH KOMIIAKTHHX MHOMeCTB (s,Wxo). Tak rak M — upo-
crparcrBo Bapa, To cymecrsyer Takoil HoMep n, 4ro s, Wzo obaamaer
BHYTPeHHell TOUROH s,Wwxo (w € W). CremoBaTeabHO, Zo €CTh BHYTPeH-
HAA TOYKA MHOKeCTBa

wispt (ssWay) =wWay < Va,,

TaK 470 VZo €CTh OKPECTHOCTh TOYKH Zo B M.
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Jlemma 1. ITyems X, B — 40KG4bHO KOMRAKMHbE NPOCMPAHCMEA,
n — omobpaxcerue X 6 B u v — noaoxcumenvras mepa na B. ITycmo,
daaee, b > Ay (b € B) ecmb makoe v-c02aac08aHHOE CEMEIICMBO ROLOKHCU-
meavntir mep Ha X, umo 0aa awbozo b € B mepa Ay, cocpedomouena

#a n7Y(b). Hoaoxcum n = S Ay dv(b) u donycmum, umo omobpasxcerue

T U-USMEPUMO.

a) Ecau N < B aoraavho v-npenebpexcumo, mo n~Y(N) aokasvro
u-nperebpescumo.

b) Ecau f ecmv v-usmepumas gynryus na B (co snawenuamu 6
monoaozuneckom npocmparcmee), mo fom u-usmepuma na X.

IIyetp K — KommarTtHOe IoAMHO;kecTBo m3 X. Tpebyercs mora-
satb, 9r0 nY(N)) K p-uperebpesxknumo, a cyskeHHe QYHKIUM fo
Ha K p-usmepumo. Ho K ecTh o6nemuHenne p-npeHe6pe;KEMOro MHO-
7KeCTBA ¥ MNOCIEOBATEIBHOCTH TAKMX KOMIAKTHHX MHOMKECTB Kn,
uro mn|K, HempepmBHo. JlocraroiHo mOKasarthb, dro n H(N)N K,
u-npene6peskiMo i cysxense fo 1 Ha K, p-msmepumo. Urak, mu 6ymem
B JaXbHeHIeM mpefmodararb, 4ro 5| K Hempepusao. Torga n(K) =
= K’ romnagrrso. Tag kak a Y (NM)NK =a(NNK)YNKuN( K’
v-peHe6peEMO, TO MH OyjneM B jaipHeHIleM IpPeANOJaarars, dTO
N v-mpeneGpesxumo. Torga N cofepskurca B HEKOTOPOM v-IpeHeGpe-
JREMOM MHOKeCTBe N', ABIAOMEMCA CYCTHHM IepecedeHHeM OTKPH-
THIX MuOmectB (rn. IV, § 4, cmemcrBume 2 reopemsr 4). Tar kak m
w-mamMepuMo, To YN') p-msmepumo (ra. IV, § 5, mpepnoxenue 8),
spaumr, 7 YN')()K p-mATerpHpyemo, u mu mmeeM (i V, § 3,
Treopema 1)

Rt (V)N K)= | M V) N K) dv (0),

R
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MEPA XAAPA ra. v, § 3

P ¢ E monomm F(P)= S f(z)do(z). Torpa
P

{rvaner={ naier @ an
E

Rn

[[Monaras Py=R", 3aMeTHTh, 4TO MOKHO HANACATH SF(P) ap (P)=
’ E

=c SF(S-PO) dA (s) ¢ Bapde;kamei nOCTOAHHON ¢, a, ¢ JPYyrot cCTo-

G
pOHHEI, B 0003Ba9eHUAX yupaKEeBHA 8,

Jream@=c S £ (I 2l 2) don-y (3);
G

Sp-1

HAKOHel, BOCTOJb30BATHCH YyIpakEenumeMm 8b).]

*12) Ilycrs E — BeKTOpDHOEe HDOCTPAHCTBO Hax moxemM K, F — ero
BEKTODHOE TOJIPOCTPAHCTBO, p — KAaHOHMIECKAHX TroMoMopdpmsm £ Ha
E/F 1 A — muOKecTBO TeX roMomMopdusmoB f: E/F — E, [if KOTOPHX
pof ecrb TOMKAECTBeHHEI romomopduaM mpocrpamcrsa E/F.

a) Ecia f €4 n h € Hom(E/F, F), 10 f+ h € 4. [lorasarp, 410
ecnu f, f' € A, TO cyumiecTByeT, m OpATOM egaHCTBeHHOE, B £ Hom(E/F, F)
Takoe, uro f + h = f’. CaenosaTennHO, 4 MOKHO pPAacCMarpUBaTh Kax
appmEHOE OpOCTPaHCTBO, mJas Koroporo Hom(E/F, F) caymxur DOpo-
CTPaHCTBOM MEPEHOCOB.

b) II'ycrs B — MHEOKeCTBO BCeX BEKTOPHHIX HOAIPOCTPAHCTE B E,
ponolAnTeAbHHX K F B E. Ilorasars, 410 f > f(E/F) ecth Gumewnus A
Ha B. ChaepopaTensHO, B MO;KHO paccMaTpuBarh Kak aQyuUHHOE IIpo-
cTpamcTBo, HJas Koroporo Hom(Z/F, F) cay:kdaT mpoCTpaHCTBOM Iepe-
HOCOB.

¢) Ilokasars, 4TO €ciim ¥ — aBTOMOP(U3M NpocTpaHcTa F, Ois KOTo=
poro u(F)=F, 10 otofpamenue f+> uof ecTb appunnasg Omenuusa A
Ha A. [Bufpars Hagaio B 4 U 3aMeTHTh, 9TO OTOOpasKeHHe A > o h
ectr, aproMopdusM BextopHoro npocrpamctea Hom(E/F, F).] Burecrn
orciona, yro oroGpaskerne F' > u(F’') ecrs adpunnas Ouexnus B Ha B,

d) HpepnonoxuM, 910 K = R u dim £ < 4 oo, [Iycth G — KoM=
HaKkTHAsA TPyNOa M p — TaKoe HeIPepHBHOe JdHelHOe HpefcTaBieHne G
B E, aro p(s)(F) = F pasa scex s € G. Ilokasars, 9ro cymiecTByeT TaKoe
F' € B, aro p(s)(F') = F' pas seex s € G, [Ucnonbsosath ¢) u aemmy 2.}
ITony4aurs 3TOT Pe3yybTaT APYTHM IyTeM, HCHOONbL3yA MNPeRIo;KeHNe 1.



NPUIOKEHUE I
K TJIABE VII

Jdemma 1. Hyems X — a0kaavho Komnarmuoe RpPOCMPAHcmsc
u R — makoe omkpuimoe omuoulenue Ixeusasenmuocmu ¢ X, umo
garmopnpocmparcmeo X/R naparomnakmuo; nycms, Odasee, T —
kanonuueckoe omobpaxcenue X na X/R. Ha X cywecmsyem makas
nenpepuisnas gynryus F > 0, umo

a) F ne obpawaemcs moxcOecmeenno 8 HYAb HU HA KAKOM KAacce
no R;

b) dasa awbozo Komnarmmuozo nodmnoxcecmea K us X/K nepeceuenue
a~YK) ¢ suppF Komnarmmo.

ITocrarmM B cooTBercTBEE RaUKZOR Touke it € X/R Taryo (yHKImO
fu € & +(X), aro f, HEe paBHA TOREECTBEHHO HYII HA 1t (1)} mycrh
Q, — OTKEpPHTOE MHOKECTBO Te€X TOYeK, B KOTopHX f, > 0; caemosa-
TerbHO, U € n(,). Tak Kak nm — oTKpHTOE OTOOpPAsKEHNE, TOMHOMIC-
crBa 1t(2,) o6pasyor OTKpHTOE MOKpHETHE npocTpaHcTBa X/R. Cyme-
CTBYeT JOKaJbHO KoHeUHoe oTKpHToe Iorperrue (U,)cr, Gomee Tom-
Koe, 9eM NOKDHTHe MEOKecTBamu (L, ), u, naxee (O6m. Tom., ra. IX,
2-e m3n., § 4, mpepsoskerne 3), pasbueHue emmHUIE (g, )1 Ha X/R,
nopauHeEHOe nokpHTHio (U,). BriGepem maa wammoro v € I takoe u,,
g0 U, < n(QuL). QOyarmua F, = (gton)-fuL npraague;Rur &8 (X)
7 IMeeT HOCHTENB, comep:ramuiics B 1 ~1(U,). CaemoBarenbHO, HOCHTE-
au GyHROuA F, COCTABIAIT JOKATBHO KOHEYHOE CeMeiCTBO, TAK 9T0,

momowuB F = Y F,, mu ompegeanM Ha X HenpepHBHYI (yHKIIO
L€l

F > 0. JIaa moboro u € X/R cymecrByer taroe t, 9to g,(u) > 0,
H, 3Ha4uT, 4 € U,; mamee, cymecrByer TaKoe z € Q”;’ gro wu(z) = u;
TOTTa fuk(x) > 0 m g(n(x)) > 0, a caemoBareanno, F,(z) > 0 u rem
6oxee F(z) > 0; aro morasmBaer, uto F ofxamaer CBOHCTBOM a).
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Ho ecoim b ¢ N, 0 n"'(N') 1 K Ap-npeHeGpPEIKUMO, IOCKOIBKY
Ay, To ycmoBuoo, cocpeforoseHa B n (). CaemosarennHo,
pa NN K) = 0. Tem Gomee, n~Y(N) K p-upeHeGpeaMO, IeM
a) u morasaHo. C Jgpyroil CropoOHH, CYIMeCTByeT pa3bueHue MHOKe-
crea K', cocroamee u3 v-npeHe6pe:KuMOro MEOKeCTBa M U HEROTOPOR
nocaeoBaredbHocTH (Kyp) TAKMX KOMOAKTHHX MHOKECTB, 1T0 f| K,
HenpepuiBHo. Torma cyskeHne QyHROUN fo U HA RAIKZOE MHOKECTBO
a YK,) K menpepsiBHO, a Tak Kak nn~'(M) K, B cuny a), p-mpe-
HeOpesuMO, TO cy)KeHHe QYHKIMHA fon Ha K u-H3MepHMO.



TIABA VIII
CBEPTKA I TIPENCTABJIEHUA

§ 1. Cpeprra
1. Onpedeaenus w npumepsve

Hanomaum (ra. V, § 6, n°n° 1 u 4; ra. VI, § 2, n°10), uro ecam
X B Y — nokanpbHO KOMOAKTHHE IPOCTpaHCTBA, W — Mepa Ha X
m ¢ ectb orobpaskeHnme X B Y, TO ¢ HA3HBAETCH WU-COGCMEEHHBLM,
ecam: a) ¢ P-m3MepuMo; b) maS KayKmOro KOMHAKTHOTO DOAMHOMKECTBA
K u3 Y muoxecreo ¢ Y(K) cymecrBeHHo p-mHTErpupyeMo. Torma
Mepa-o6pas v = @(p) Ha Y cymecTByer 1 o6aajfaer CACAYIOMIM CBOli-
CTBOM: 1A Toro 4TobH yHENuUA f Ba Y Co SHaYeHHAMH B 6aHAXOBOM
IIPOCTPAHCTBe WK B R GHIa CYmecTBeHHO MHTETPUPYEMA OTHOCHTEIb-
HO v, HeobXxommMo W HmocTaToYHO, 9r00H fo ¢ GEIAa CyMECTBEHHO
HHTETPHEPYEMOil OTHOCHTENBHO [, M TOTAA

Jroev = [r@E)d@.
Y

X

Onpegengane 1, Iyems X,, ..., X, —aoraabno xomnarmuble
npocmpancmea u P — mepa Ha X; (1 <i< n); daree, nyemv X — npo-
usgedenue npocmpancme X; u p— npousgedenue mep Wi, U, narowney,
nycmob @ — omol pascenue npocmparcmea X ¢ A0KAADHO KOMRAKMHOE
npocmpancmeo Y. Ilocaedosamenvrocms (W;) Haswieaemcs -cepmbi-
8aeMoli, @ Wy, ..., [n Q-CEEPMBIGACMBMU, ecAl @ N-cobcmeeHHo;
8 amom caydae obpas v= () Meptl | npu omobpanceHuu ¢ Ha3bl-
eaemcs  ceepmEoil  Mep |\; OMHOCUMEsLHO ¢ U 0003Hauaemcs

n
Ko (Bi)igicn, UAU K M, WAl pys P ... #fin.
i=1



222 CBEPTKA U IPEJCTABJIEHHA ra. viia, § &

Ilocnennme pBa 0003HAYEHMA HCHOABL3YIOTCA, PasyMeeTcd, JUIb
B TOM cCiaydae, KOrfla He MOJKeT BOSHMKHYTh HWKAKHX COMHEHHI
OTHOCHTENBHO (.

IIycts f— dynknua ma Y co 3HaUeHWAMH B 6aHAXOBOM IIPOCTPaH-

cree wau B R. J{na Toro uroGH f OHia CyIIecTBEHHO HHTErpPHpyeMa

OTHOCHTEIBHO |[hy % o * ... * Uy, HEOOXOOUMO M JOCTATOYHO, YTOOLE
dyrrnEA '

@y s ) (P (2 - ooy Z2))
OELTa CyNmIECTBEHHO HMHTEIPMPYeMa OTHOCHTENBHO Wi @ Ua ® ... & oy

¥ TOrja cHpaBefamBa (opMyna
Sfd(!h*uz* s *Hn)=Sf((P(x1v ceey :tn))dux () « - . dpn (z), (1)

KOTODPYI0O MOMKHO pACCMATDHMBAT Kak (ODPMYIy, Onpedestiowyio
Wy po#* ... % Uy, ecru GpaTh B Helt [ (Y).

W3 ompemenenumii cpasy BHITEKAeT, YTG |; CBEPTHBAEMEL B TOM
¥ TOABKO TOM CIrydae, KoTfia CBepTHBaeMHl |y;|. Torma mmMeem

[P ® .. Q) |<P([M® ... Qun])=0(|M]|® ... ®ipal)
(ra. VI, § 2, n°10), To ectn '
DRl <ok fpal (2)

1

Eecau p; — monokuTeabHEeE CBEPTHIBAEMEE MEDH U V; — Takad Mepa
Ha X;, 9ro 0 < v;<<pi, TO v; CBEePTHBAEMH N

K Vi <K Wi
] 1
IIpepnonosskuM, 9T0 Uy, Mo, - -+, by CBEPTHIBAEMB B [, Mo, ..., Un
CBePTHBaeMH (rge W, —Mepa Ba X;). B cumay mpepnodxenus 6 § 6
raaBel V, py+ Py, Us, .., in CBEPTHIBAEMH I

(M p)epox .o *Un=Ug* Pa% ... % Up P % Ug % ..o % lp.

Hpumepun. 1) Kakoso Gbr Hu OBIO @, MEPH &y, THe Z; € X3
(1 < i< n), Bcerga CBepPTHBaeMH U HMEIT B KAaUeCTBe CBEDTKHU &y,
rge ¥y = @y, Z3, . - -y &,). ChemoBaTenpHO, €CIM KaKAAA M3 Mep
W; MMeeT KOHEUHHI HOCHTENb, TO W; CBEPTHIBAEMBL W g % . .. * Wi,
HMeeT KOHEYHHIH HocuTelds. B wactHOCTH, mycTs"M — MoHoOHJ, Haje-
JEeHHHHA JOKAJAbHO KOMIIAKTHOM TOHOJNOTHMEH; eciu B3ATH B Kavecrse
@ 3aKOH Kommosumn# B M, To Meps Ha M ¢ KOHEUYHHM HOCHTENECM
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o0pasyoT, OTHOCMTENBHO CBEPTKHM, aaredpy, KoTopas €CThb HE UTO
uHOE, Kak aseebpa monouda M (Eapm R uam C, B 3aBMCMMOCTH OT TOIO,
KaKWe MePH PacCMaTPUBAIOTCA — HEHCTBUTENBHEIC MKW KOMIJIEKCHEE).

2) Ilycte M — MoHoOu7, HANeNCeHHH JWCKPETHOH TOMOJOTHEH;
OPeANoJOKUM, 9T0 ANA J060T0o m € M wMeeTca MWD KOHEYHOE MHO—
smectBo map (m', m") € M XM takux, w10 m'm” = m; To e MOKHO
BHPa3WTh, CKAa3aB, 4TO 3aKOH KOMmo3unuu B M ABASETCA COBEpIICH-
HEIM oroOpaskermeM M XM B M; rorma Mepw Ha M obpasyior,
OTHOCHTENBHO CBEPTKH, aiare6py, KoTopas €CTh HE 9YTO HMHOE, KAk
pacwupernas aree6pa monouda M; oTMETHM clefyiomue fABa Ciaygas:

a) M = N, BakoH KoMHo3WIum — caoenme. HKammoR Mepe u
Ba N mocraBUM B COOTBETCTBHME (POPMadbHBIE PAT

S= 3 nimy e

¢ omamM mepemenmbM f. Torpa S(usp’)=>S (n)S(n'). Araxormunoe
BaMEUaHMe NPUMeHMMo K (PopManbHEIM pAgaM € JOGEIM  GHCJOM
NEPEMEHHEIX.

°b) M =N*, szakon KoMmosurumy— yMHOoKemEme. HasKmoi Mepe
uw Ha N* mocraBuM B coorsercrsue Qopmanabmil pap [{upuxie

D (p) = n;u({n}) n.
Torpa D (u=p')==D(u) D(w).,

3) Ilyers X, Y, Z— noKaabuo . KOMOAKTHEIE HPOCTPAHCTBA,
a @ — menpepkisHOe oToGpaskenne X XY B Z. Ecam € X u p— Mepa
Ha Y, TO yIBeDKJaTh, UTO & M | (-CBeDTHBAEGME, BCe DABHO YTO
YTBeDsKaTE, 4T0 oroGpaskeHmWe ¢ (x,-) mpoctpamctsa Y B Z 1-cob--
creerno. U Torma exxp =0 (z,-) (u). ‘

2. Aecoyuamusrnocmo
Cregyromad neMMa fmomoaHAeT mpepjoskemme 7 § 8 raasu V:

Jlemma 1. Hyemv X;, Y; (1<i<n)—ao0kaavho kKomnakmmuvle
rnpocmpancmea, w; —mepa Ha X; u @; — Henpeprignoe omob pasicerue

X; ¢ Y;. Hdaaee, nycms XzHX,-, Y:HY,-, p=Q Wi, a ¢ — omo-
i i i

Opaxenue X ¢ Y, seasioweech npoussedenueM 0mo6paicenuil §;..
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Ecau @ p-cobemeenno u p; 40 fan ecex i, mo @, p-cobcmeennu
©o)=8 g: (W)

MO/KHO npegmoxaraTe, uro W; modosureabEH # n=2. Ilycrs
fleéx, (Y. Tak war py~0, To cymecTByer Takad (QyHKIuA
f268,.(Y32), uro fao@s me up-mpeHeGpesxkmMa. Pymruua (rq, )+ —
> f1 (@1 {xy) fo (P2 (z2)) CymecTBeHEO W-HHTErPEpYEMa ¥ HeIPEPHBHA,
a smaumr, W-waTerpupyeMa. Crano GHITh, cyIlectByer Takoe € X,
uto fo (@2 (2)) 70 u ¢ymxnua xy > fi (@1 (21)) f2 (@2 (z2)) py-umrerpn-
pyema. CaemosatenbHO, fyjo@; W-HETEIDEPYyeMa, YeM [OKa8aHO, UTO
oToGpasKeHne @, Wy-co6CTBeHHO. ToUHO TaKoe jKe pacCysiJeHMEe MOMKHO
npoeectH m pasf Q. Cormacuo mpemmoskenmio 7 § 8 raasw VY,

P (p)= ® ¢ (mi)-

Craepywoman JeMMa JnonoiHAeT npepioskerme 4 § 6 raase V.

Jemma 2. Hyems IT, T', T"— aokaanio Komnaxmuse npocmpan-
cmea, w—mepa wa T, n— p-usmepumoe omobpaxenue T ¢ T', w'—
nenpepuisnoe omobpascenus I' ¢ 7" u n"=n"on. Ecau n" p-cobem-
6EHHO, M0 T p-cobemeenno, 1t 1t (u)-cobemeenno u ' (W) =a' (7 ().

Iycry K' — xoMpakTHOS mogmuoskectso u3 7. Torma K'=n' (K')
KOMEaKTHO, 3EaUmT, 7" 1 (K") cymecTBeHHO W-HHTETPUpYeMoO, H, Cie-
Josatenpho, ' (K') < a"? (K") CYIIECTBEHHO -HHTEIPUPYEMO, TaK
910 7 u-coberserdo. Torma m' m(u)-coGerBeHHO B 7" (M) = mt’ (7 (u))
B cuay mpejioskenud 4 § 6 raasm V.

Meemnomenne 1. Hyems X;; (I<i<<m, 1<j<ng), ¥i (1<
<L i< m), Z—10Ka1bHO KOMRAKMHbBE NPOCTRPARCMER; RYCmMb @; 044

_kaxncdozo i ecmv omofpascene npocmpancmes X; = HX,, 8 Y,

u @ — omob paxcenue npocmparcmea X = HX 6 Y= HY,, f6.4510-

ujeecs, npouseedenuem omo6 parceHull Q;; nanoneq, nycms \p—omo6pa-
scenue Y ¢ Z.

(I) Hyemv pi;— makue mepvl, sadanubie coomsemcmeento Ha X,j,
ymo dan EKascdozo i mepu Ni; (1< j<n) @i-ceepmuleaemst u Mepbi
K |pij|  p-ceepmuigaemn; mozda mepw pi; (1<i<m, 1<j<ni)
1

{P o @)-ceepmuisaemi u
i>Kj My = K (>}< Wij)e 3
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(I1y Il pednoasosxcum, wmo Y U @; HENPEPLGHb, U RNYCMb [hs;—
Henyaegsle Mepvl, 3adarnnvie coomeememaernio Ha Xi; u (o @)-ceepmui-
saemvie; moeda Oan Kaxcdozo i mepw W;; (1< j<< ny) @i-ceepmuigaems,
Mepl X | Wiy | Y-ceepmbisaemst U cnpasedauea gopmyaa (3).

1

HocraTtouno orpaHUYHMTBCA CaydaeM, KOT[a BCE paccMaTpuBaeMBIE
MepPH TOM0KATETbHE.

IIycts BHmoamenw ycxosua yreepsxpesus (I). OroGpasxenme @
€006CTBEHHO OTHOCHTEIBHO i@; Wi M@ (i@; Wij)= (%) i ((? Rij)=@& (>iJ§ Wij)

i
(ra. V, § 8, npepioskenue 7). OroGpaseHue Po@ COGCTBEHHO OTHO-
CHTCABEO & i) M (V@) (i®j pis) =P (® (>;< Mij)) =K (>§< pij) (ra. V,

§16, mpennosxenue 4). CremosaTenbHo, MepH ki; (1 <i<m, 1< j<<ny)
(P o p)-cBepTEIBaeMH 1 cmpaBepamea GopMyma (3).
Ilycre Temeps BHmoameHH Yycaosua yreep:kpesua (II). Ilpesxne

BCETO, JeMMa 2 MOKa3HBAeT, YTO (¢ COGCTBEHHO OTHOCHTENBHO & Mij.
i,§
Torga ms memmm 1 caemyer, 4To @; AAsA M0G0To i COGCTBEHHO OTHO-

CUTeABHO & Pij H
J
P (R pij) =& (K pij)-
1, 3 3 o
CorntacHo JeMMe 2, 1 COGCTBEHHOC OTHOCHTEJIBHO ® (>k pij)y oTKRYmA
i ]

¥ CJHefyeT mpenjorKeHue.

Caegereue. Hyems X;, Xi (I<ign), Y, Y' —aokateno kom-
naxmupie npocmpancmsa, a @ u @ —HenpepuigHsle oMb paNceHus

coomsememeenno X=[[X; ¢ Y u X' =|[X" 6 Y'; nycmv, dasee,
i i

fi — nenpepuignbie omo6pasicenus X; ¢ Xi (1<i<<n) u g— nenpe-
polenoe omobpaxcenue Y ¢ Y' marue, umo @' of =gog, ¢de f — omo-
Opascenue X ¢ X', sasanwuweecs npoussedenuem omobpaxcenull f;.
IT'ycme, naroney, p;— HeHy.aesvle Mepbl, 300AHHBE COOMEEMCMEEHHO
na X;. Toeda caedyrwowue déa ymeepiucdenus pPagHOCUABHDL:

(I) fi pi-cobcmeenno npu awbom i v mepu fi(|ni|) ¢ -ceepmui-
6aeMbL.

(I1) p; @-ceepmuisaemr u g cobemeenHo omuocumeavro Xo(|pi|).

Kpome mozo, ecau smu ymeepocdenus cnpasedauss, mo

Ko (Fi (W) = & (Kohi) = >i,<gocp(}*i)- (4)

15 H. Bypbakm
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B camoM peme, nycth A=¢@ of =gof. B cuny mpemmosxenua 1,
rasrgoe us yeaonmit (I) m (II) paBEOCHABEO caegyomeMy:

(HII) p; h-cBepreIBaeMHL. :
A ecizm 0HO BHOOIHEHO, TO

Koo (Fi (1)) = Kati = & (Kolhs)-

3. Cayuati ozpanuuennolc mep
Neepnomenne 2. Hyemv Xy, ..., Xp, Y — #0Kkaabno xKoMnarmmusie
npocmpancmea, W; — ozpanuuernas mepa we X; (1<in), p—npo-
ussedenue Mep W; u Q— p-usmepumoe omobpasenue [[X; e Y.
i

Tozda mepw i @-ceepmoisacmbi u || >{< wi | < H (fpill. Eeaw npu
n
IMOM Wi NOA0AHUMEAbHBL, MO || >|<1ui|[= HE R
i= i=1

Heiicreurensro, Ui =|p;| orpanmuena u || pil|=|/p;: ]| (ca. VI, § 2,
npegnoxerne 13). UmeeMm |y ® ... Q uol=m1 @ ... Qlun (ra. VI,
§ 2, n° 10), m, BHawAT, Py ® ... ® Up OTPAHMIEHA T

e ® oo @ pnll=lmall oo+ [l pall

(rm. 'V, § 8, cuegcreume 6 npemmomenus 5). CaegoBaTenbHo, ¢ p-coG-
creerro (ra. V, § 6, n° 1, saMedamme 1), To ecTh MEPH p; Q-CBEPTH-

n
paeMul. VmeeM || ‘>}<.1 pill=llp;® ... @uall (ra. V, § 6, Teopema 1),
i=

n
w, smawnr, || X pill={lnifl-. - [pall. Haxomen, | pi|<>ipi (0”1,
— 1

dopmyna (2)), m, caeH0BATENBHO,
l * we | <|| *Ht”’— H el

Neepnomesue 3. Hyemos Xy, ..., Xp, Y —uoraavro komnarmusie
n

npoCMpancmed U §— HenpepuigHoe 0mob pacerue ‘H X; 6 Y. Tozda
=1
(Wgs -« +y Pn) > Koli €CTb HENPEPLISHOE NOAUAUHELHOE 0MOb pajicerue
n
npoussedenun [| M (Xy) 6 oA (Y).
i=1

Iro caeayer W3 NPENAOMKEHHSA 2 B CKasaHHOrO B n° 1.
oy
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4. Csoticmen, racarouuecs Hocumenet
Neennomenne 4. ITyems X, ..., X5, Y — a0kaavno komnasmusie
" npocmpancmea, ni—mepa Ha X; (1<iKn), S;—ee Hocumead
U Q—Imakoe HenpepuisHoe 0mob pacerie HXi 8 Y, umo cyoscenue @
i

na [[S; cosepuenno. Tozda p; ¢-ceepmoleaem.
¥

HeiictBuTenbao, nycTb K — KOMOAKTHOE HONMHOSKECTBO U3 Y.
HocutemeM MepH p=i4 @ ... @ Wn CIYIKHAT S=HSi (va. 1, § 5,
¥
opepaoskenne 2). CrmemosarenpHo, @71 (K)ﬂ(H X;—S) p-npere6pe-
1
xuMo. G pgpyroit cropomst, ¢ 1(K)(S xommarTHo. Cramo OHTB

¢~'(K) p-mETErpmpyeMO.

Ileennoskenne 5. Hyems X4, ..., X, Y — s0kaasho komnarmume
npocmpancmed, n;— mepa He X; (1 <i<n), pn — npoussedenue mep Ui,
¢— p-cobcmeennoe omobpacenue npogmpancmea || X; 6 Y u S;—

¥

HOCUMeab Mepbl ;.
a) Hocumeav Mepwr X p; codepacumcs 6 3aMBIKAHUL MHOJNHCE-
i
emea @ ([[S)).
¥

b) Ecau @ Henpeprieno u p; NOAOKHUMEABHbL, MO HOCUTNEAL MeDb
X Wi ecmb 3AMBKAHLE MHONCECTNEA @ (H Ss).
i

Ilyers S= HS, ectb HocuTenb Mepu W. Hocwmrenb Mepn >]< Wi,

COTNACHO CJECTBUIO0 3 npe;mome}mﬂ 2 § 6 rmasur V, conepmn’rcn
B (p(S). Ecam ¢ HenpepmBHO, a l; HOJOKHUTENBHH, TO HOCHTENb
MepH X P ecTh @ (S) (TaM ke, chnemcrTsme 4 mperIOsKeHEA 2).

i

CaepctBuE. Ecau @ Henpepuigno U Mepbl b UMEIOM KOMNAKMHBL
HOCUMEAb, TRO h; CEEPMBIBAEMBL U K s UMEEM KOMRAKTMHBIE HOCUMEAb.
i

5. BexmopHoe uipadxcerue Ceepmxu

Ileepnosmenue 6. ITyeme X, Y, Z — a0kaasHo Komnarmiubie npo-
cmparcmea, @ — rnenpepuignoe omobpasicerue X XY e Z, a h u p—
mepu Ha X u wa Y. [as mozo umobv. A w p Gviau @-céepmulsaembi,
Heobzodumo u docmamouro, wmobu omobpadscerue (I, Y) > Eoex, yy =

15+
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=g, + &y npousgedenus X XY 6 ol (Z) 6blao craaapro (A Q@ w)-unme-
epupyemo omuocumeavno monoaozuv o (# (Z), & (Z)), u moeda

Aep= S (£x * &) dA (z) dp (y).
xxy

Yreepsxzmenne, 4ro A ¥ | @Q-CBePTHIBAEMH, O0BHAYAET, YTO HJAA
ao6oit Qyukmuu f €K (Z) dysrmma f-@ (A @ p)-uHTETpHpyeMa, To
ecTh 4ro A moGoit GpyHKmuE f €K (Z) dyrrnua (z, ¥) > (f, o, 1))
(A ® p)-mETErpUDPYEMA, TO €CTh, elile, UTO oTobOpaskerue (T, ¥) > Eqx, y)
opoussenerns X XY B of (Z) ckanapeo (A ® p)-mHTErpEpyeMo
oTHOCHTENbHO O (o# (Z), % (Z)). Ecam ke sro rak, 10

drp = 1@@ D@ IMG= { (Cowmn N @) @)

xxy
OTKYTa

Axp= S Bo(x, v) AN (2) dp (y)-
XxY

Nespnomerur 7. Hycmy X, Y, Z— aokaasro KOMNAKMHbLE npo-
cmpancmea, ¢ — Henpepueroe omobpasxcenue X XY 6 Z, a b u p—
meprt wa X u ne Y. Il pednoaoscum, wmo das awbozo £€ X Mepbl &y
u W @-ceepmuieaenvl. [aa mozo umobn A u | 6uau Q-ceepmuisaeml,
HeoGToduMO U QocmamouHo, umobb, omobpajxceHue x> €. +|n| npo-
cmpancmea X 6 off (Z) 6v110 cEAAAPHO A-UHMea PuDYeMO OMHOCUMEABHO
monoaoeuit 0 (# (Z), & (Z)), u mozda Axp= S (ex = p) dA (x).

[ X

ITpegmono:kuM, uro A # p @-ceepreiBaeme. [as moGolt ¢yERnuM
feek (Z) pynrmua foq (|A| ® | p|)-unTerpupyema, u, 3Ha4uT, QyHK-
s x —> S f(@(z, ¥))d|p|(y)={(f, ex*|n|) (mo ycmosmo, ompenenen-

¥
Hasd i Bcex z€ X) A-MHTerpupyeMa; CIefoBaTENbHO, X > Ex* ||

CKaJApHO A-mHTErpHpPyeMa oTHocuTenbHO O (of (Z), K (Z)), m MH
uMeeM

drew={ @ [ Hoemaw= | amare,
X Y X

OTKYEA A= S (&x * p) dA (x). OGpaTHO, TpemmoNOKEM, ITO OTOGDA-

X
JKEeHHe T > &+ || mpocrpaHcTBa X B off (Z) CKaXAPHO A-mHTErpm-
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pyemo orsocuTenbuo O (o (Z), % (Z)). W mycrs f€ &%, (Z). Torma
¢yaxmua (zr, y) — f (¢ (z, y)) nenpepuiBHa, uw Mbl mmeem (ta. V, § 8,
mpepaosxerne 1)

SS*f((P(x, yNdA(x)d|p)(y)=
- S*d‘”(x) S*f(tp(x, Mdin| )=

Canegoparensro, fo@ (A @ p)-mHTerpmpyeMa, Tak 410 A # |» @-CBep-
- THhIBA€MHEI,

Yuopasxkaenusa

1) Dycrs I' — BHCTYHAOMUMA 3aMKHEYTHI BHNYKIHT KoEyc B R,
ITorasars, 49ro orofpamerne (z, y) k> & + y npoussegesus I' X I' 8 T
coepmenno. BuBectu orcioga, uto mwolne gse Mepht Ha I' cBepTHIBaeMH
OTHOCUTEIBHO oToGpamenus (z, y) >z + y.

2) Hyers G — AOKaJbHO KoMODakTHad rpymma um [ — KoMmaxTROe
IPOCTPAHCTBO, HONYIeHHOE MpucoeuHenneM K G (GeCKOHEYHO yHaNeHHON
TOYKE . [IpomoJsKUM 3aKOH KoMOmoauimu w3 G Ha [, HONOXMB 270 =
= 0 = o gusa Bcex z € I'. Beawoit mepe p ma I' cooTBercTByeT, ¢ OfHOI
CTOpOHEI, OTpaHWYEHHAS Mepa |y Ha G, a ¢ Kpyroii CTOPOHE], KOMINIEKC-

Hoe wucno p({w}). IIycTh # (COOTB. *) O3HAYAET CBEPTKY, OUPETEINTEMYI0
ymuokeanem B G (coore. T'). Iloxasars, 4ro (p * V)= g % Vg H
(1 # ) (@) =p (©) v1 (&) -+ () 1y (6) + 1 (0) ¥ (),

KaKoBe OH Hu Ot Mepw p u v mHa I'.

§ 2. Jlnuefinbie mpexcTaBNEHAA TPYMIX

1. Henpepovionbte aunetinvie npedcmasreHus

IIyers G — Tomonoruveckaa rpymnna, E — J0oKaabHO BHIYRI0
upocrpascTBo ¥ U — numHeliHoe npencrtaBicEme G B E.

Ourepenesue 1. (I) U nasvieaemes pasdeavro nenpeprisnsim, ecau
U(s) 042 wbozo s € G ecmb Henpepuighbili 9KOOMOD UMK NPOCAPANCMBA
E, a omoGpancenue sw— U(s)x npocmpancmea G ¢ E das awboeo
x € E wnenpepbieno.

(IT) U nasvisaemes nenpepvignbin, ecaw (s, ) — U(s)x ecms Henpe-
pueroe omobpaxcenue G X E ¢ E.
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(II1) U naswieaemca pagrnocmenenuo HenpepuléHbLM, €CAU OHO Henpe-
DPBeHO u muoxcecmeo andomopguamos U(s), ede s npobeeaem G, pasmo-
CMENEHNHO HenPEPLIaHO.

3aMeganuasa. 1) Yreepwaenue, aro U pasnenabHO HEIPEPHB-
HO, 03HauaeT, 9To s —> U(s) ecTh HempeprBHOE oTOOpakeHNe G B Opo-
crparcTBo £ (E; E) HempepHBHHX 9HIoMOPPHAMOB HPOCTPAHCTBA
E, vamenemmoe Tomollormeili HmpoCTOH CXOXUMOCTH.

2) Coemunenne clIegyOIIAX TPexX YCJOBMH BIEUET HENPEPHIB-
HOCTH U:

a) U(s) mempepuBHO mas Kakporo s € G; b) cymectByer raxas
OKpectHOCTh V 9xementa e, uTo U(V) paBHOCTemEHHO HEOpEPHBHO;
¢) B E cymecTByeT Takoe TOTAIbHOE MHOKeCTBO D), 9To oToGpaskenme
s> U(s)x wempepuBHO mad raxpgoro x € D.

B camom gmesne, B U(V) Tonmoaorus IpocToll CXOMAMOCTHE COBIAJAET
¢ Tononorueil mpocroi cxogumocry Ha D (Ton. Bext. mpocetp., ra. I1I,
§ 3, mpenmomxenune 5). CmegoBarenbuo, oroGpamenue (s, x)— U(s)z
npomssenenus V X E B E menpepssro (O6m. Tom., ra. X, 2-e msay.,
§ 2, cnepcreme 3 mpepaokenus 1). A rark kar U(sos)z = U(so)(U(s)z)
npu Mobex so € G, sE€G, z € E, o BuguM, uro [/ HeupepuBHO.

Korpa G noxalpHO KOMIAKTHA, YCHOBEA a) M D) paBHOCHIBHE
YCJOBHIO: '

a’) J[as w06oro KoMUaKTHOTO HOAMHOMecTBa K m3 G MHOMKECTBO
U(K) paBHOCTENEHHO HENPEePHBHO.

3) Ipeguoaomum, wro [ ecTh HempepHBHOe JHHeHHOE Hpef-
craprenne G B E. U myers U(s) aas moboro s € G ecTh HePePHBHOE
npopomuenne U(s) Ha momonHeHme E upocrpancrea E. Torma U ecThb

Imuelimoe mpeacraBienue G B E, ymoBmerTBopsmomee YCIOBUAM a)
7 c) 3aMevaHuA 2, a Taxke, B CHIy mpepnoxeHusa 4 w3 O6m. Tom.,

ra. X, 2-e u3g., § 2, ycaopmio b). CnenoBareasno, U ecth Henpepuigroe

auHefiHoe mpepncraBiaeEue G B E.

4) Ecaw E — HopMupoBaHHOE HPOCTPAaHCTBO, TO {/ HashHBaercs
usomempueii, ecnm ||U(s)|| =1 paa Bcex s € G. [{na sToro mocra-
TouHo, aToGH || U(s) || < 1 npm mobom s € G, mbo Torpga

=1LI<<NUGNNU ) 1 ‘
orkyma |U@G) |l = 1U (™| =1 nna Beex s € G.
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IIrepnomenne 1. Ecau G aoxaavHo womnarmua, a E OGoueuno,
mo ecaroe pasdeabHo Henpepuisroe auHeliHoe npedcmasaenue U epynnbz
G ¢ E nenpepuigno.

IeiicTBuTenbHO, KA AI060T0 KOMIIAKTHOTO mopMHOskecTBa K u3 G
MHO;KecTBO [U(K) HKOMIAKTHO B TOHOJOTHH HPOCTOff cxommMocTH
(sameuanme 1) m, 3HaYWT, paBHOCTENEeHHO HempeprBHO (Tom. BeKT.
mpocrp., ra. 111, § 3, Teopema 2), a Torga mpuMeHEMO 3aMedaHEe 2.

JIeMMma 1. ITyemv G — 40KaALHO KOMRAKMHASL 2pynna u P —
makas nosyHenpepusHas CHusy koneunas gynryus >0 wna G, umo
o(st) << p(s)p(®), raroen 6ur Hu b6wan s u ¢t us G. Tozda p ozpanuvena
KA £1060M EOMNAKMHOM no0mHodcecmee us G.

CymecTByeT'TaKoe HEeIlycToe OTKpHITOe HoAMHOMecTBo [ m3 G,
aro p orparmuera Ha [/ (O6m. Tom., rar. IX, 2-e max., § 5, Teopema 2).
IIyeres K — woMnaxTHOE HomMHO:KecTBO W3 G. Torga K moKphIBaeTcs
KOHEUHHIM gucjoM MHOMeCTB s(U, ..., s,U. Tax ®Raxk maa noboro
z € U mmeeM p(s;z) << p(s:)p(z), TO p orpaHWgeHa Ha KaKAOM s,U
a sHauwT, u Ha K.

Jdemma 2. Hyemv G — monoaoeuneckas epynna, U — ee AuneiHoe
npedcmasseHue 6 HOpMUpPosanHoe npocmparcmseo E w A — eciody
naomuoe nodxnoscecmso us E. Ilpednosoxwcum, wmo U(s) nenpepwviero
dan kaxncdoeo s €G u ymo s > U(s)x daa 1106020 £ € A ecmb Henpepble-
noe omobpaxcenue G ¢ E. Toeda gyuryus s > g(s) = ||U(s)]|| ua G
noayHenpepuiera crusy u ydossemeopsem Hepasencmay g(st) < g(s)g(t).

Ilycts B — epuuwanuii map npocrpanctBa E. Tar xar g(s) =
=Esé%1; U@z, a ramgas Gyaroas s+ || U (s)z || mempepmBHA

X

Ha G, TO g monyHenpeprBHA cHE3Y. C ApYyroil CTOpOHH,
gy =1UGUTOISNTOINNTE I =¢g6)g®)-

Ilpegnoxenue 2. Iycme G — 40KGABHO KOMNAKMHGR 2pynna
u U — ee auneiinoe npedcmagaenue 8 Kopmuposanroe npocmparcmeo E.
Iyemy, danee, A ecmv aciody naomroe nodmwoscecmeo us E. IIpedno-
aoscum, umo U(s) Henpeptieno das ecex s € G u s —> U(s)z dasn awbozo
z € A ecmb Henpepusnoe omobpaxcernue G ¢ E. Tozda U nenpeptisho.

IeiictButenbHo, cormacuo memMam 1 m 2, || U (s)|| orpammueno
HA 11060M KOMIAKTHOM NOAMHOKeCTBe W3 (7, a TOorJa NPUMEHHMO
saMegaHWe 2.
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2. Konmpazpeduenmnoe npedcmasicnue

IIycrs U ecTb pasmesbHO HENPePHBHOe JUHEHHOe NpeNCTaBJCHHEE
GB EuE — conpaxernoe k E. Orofpasxenue s > 'U(s) ecTs nuHeii-
Hoe mpepctasiendme B F' rpynne G°, mpormBomososkHOU G; GyneMm
HABHBATH 2TO LpeICTaBJIeHHe mpancnonuposanitm K U. Otobpare-
ane s > 'U(s1) = 'U(s)"! ectp nmmeirnoe mpencrasienne G B E',
HaseBaeMoe Kowmpazpeduenmnun ® U.

Jlemma 3. Hycme X — aokaavho Komnaxmuoe npocmpancmeo,
Y u Z — monoaozuneckue npocmpaHcmed, ¢ — Henpepwsroe omobpa-
ocenue X X Y 6 Z u ¢, — omoSpascerue Y == Q(x, Yy) npocmpancmea
Y 6 Z. Ecau npocmpancmea 6(Y) u 6(Z) nadesens. monoroeuer, kKom-
nakmHoli cxodumocmu, mo omobpaxenue (z, f) —> fo ¢, npoussede-
nus X X 6 (Z) ¢ 6 (Y) nenpeprigro.

OgeBugHO, ZOCTATOIHO PACCMOTPETH Ciaydail, Korga X KOMIAKTHO.
Iyers (zo, fo) € X X € (Z), K — KoMIaXTHOe IOAMHOKECTBO W3 Y,
e>01 K = ¢(X X K). TIocKOABKY fo o (¢p PABHOMEDHO HEIIPEPHBHO
ma X X K, cymecrByer Takad OKpectHocrh W saeMeHra Zo, 4TO
| folo(z, ¥)) — fo(p(zo, y)) | < e mnaBcex z € Wu y € K. C gpyroit
CTOPOHH, eCIH B3ATh f € € (Z) Tak, 4arobu [f(2) — fo(2) | < & maa
Boex z € K', 10 |f(9(z, ¥)) — folo(z, y))| < e maz Bcex z€ X,
y € K, u, cregoBaTeanHo, | f(p(x, ¥)) — folp(ze, ¥))| << 2& ana Bcex
€ Wmnmy€ K, n tTemMa ToKa3aHa. .

BepHeMcs Temeps K OpeskHEM 0003HaYeHHAM,

Heepnomerne 3. (1). Ecau U pasdeavio mnenpepwigno, mo ‘U
pasdeavio Henpepvisho npu naderenuu E' caaboii monoaozuer
o(E', E).

(I1) Ecau G aokasvno komnawmwa u U nenpepwsno, mo 'U
nenpepwieno npu naderenuu E'  monosoeues; romnarmmoii cxodu-
moemu.

Yreepmpenue (I) oueBugro. Yreep:xpmenue (11) Brirexaer m3 nem-
MH 3, ecam nolokETh B Heh X =G, Y =7 =E, ¢(s, ) =
= U(s)z.
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3. Hpumep: aunetinsie npedcmasieHUL 6 nPoCMmPancmea
HENPEPLIBHBLX fHiyHEUU

Ilycrs G — puckperHas rpynma, NeHCTBYIOMAd CleBa B MHOMKe-
cree X. Homnnexcras ¢pyarnua y Ha G X X HaBHBaeTCA MYAbMURAU-
KAmopom, eciu ‘

y(e, ) = 1, raroBo 6u HH GHI0 x € X (1)

y(st, zy = y(s, tx)y(t, x), xakoBsl 651 HE Ooid s, t ©8 G w 2 € X. (2)
Orcioma BHITEKaer, 49TO

(72, tx)y(t, z) = 1, raxoBw Om HE 6nuE ¢t €G, z € X, (3)

u, B dactHOcTH, (¢, 2) 5= 0, KakoBH 6H HE 6mam t € G, z € X.

Lt m060# KOMIIeKCHOR QYHKINY f, ompefelenHol Ha X, 1 i060-
ro s € G ofosHaunm wepes 7yy(x)f KoMmlekcHylo d¢yHaKnmo Ha X,
onpeneNeHHYI0 DABEHCTBOM

(va(9) ) (@) =% (s, 2) f (s7'ax). - ()
Umeem yy(e)f=f u
(Ve () e (8) ) (@) =% (s7 2) (y (8") ) (s72) =

=% (s 2) (s, s72) f (s 7M7) =

=% ((ss") 2) f((s8') 2) = (vx ((s8') ) (x);
CleNOBAaTeABHO, Yy ecmb JAUHeliHoe npedcmasrerue Ipynnw G. g
y = 1 mpmxopmmM cHoBa K sHpomopduamam y(s) (ra. VII, § 1, n°1,
dopuyna (3)).

IIpegnonosxuaM Temepsb, 970 G @ X JOKAABHO KOMIIAKTHH, (G Jeii-
cTByer HempepmBHO B X, a y nenpepuisno Ha G X X. Torma 6 (X)
m &% (X) ycrofiMBEH OTHOCHTEIBHO BCEX Yy(S), OTKYHa M IOJydaeM
nmHeiiHnle IpefcraBienns rpynnu G B %(X) u &% (X), KoTopHe MH
cHOBa 0003HAYAM Yy.

IlpennoskennE 4. Juneiinvie npedcmasienus vy epynnvi G ¢ G (X)
u % (X) nenpepuisiu.

Orobpaxenne (s, f) ~> (s, y(s)f) mpomssenenus G X G (X) 8 G X
X 6(X) menpepnBHO (demMa 3). C Apyroit cropoH:, oTOGpaskeHHe
(s, f) — y(s,+)f mpomsBemennsn G X 4(X) B 6 (X) menpepuBHo, ubo
€CIIH § CTPeMHTCHA K so B G, TO (s,+) cTpeMATCA K %(So, - ) pABHOMEDHO
Ha na0060M KOMIAKTHOM IOAMHOMecTBe W3 X; ecam, KpoMe TOro, f
crpemarca K fo B €(X), To y (s,+)f crpemmrea K y(so,-)fo pPaBHOMepHO
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Ha mo60M KOMIIaKTHOM moaMHOKecTBe 43 X, OTKYJa M BHTEKaer
Hame ,, yreep:xjieAne. CiexoBaTelbHo, HpeACTaBieHHAe Yy IPYNOH G
B ‘6(X) HeI'PepHBHO.

IToxasxem, 9T0 1 IpeAcTasienne Yy Ipynns G 8 ¢4 (X) HenpepHBHO.
Hax mapgyxTusEb npefes GaHAXOBHX LPOCTPaHCTB, oF (X) Goueuno
(Tom. sexr. mpocrp., ra. III, § 1, caepcreme 2 mpepnomenus 2),
#, cTajn0 GHTH, JOCTATOYHO JOKa3aTh, 9TO Yy Pa3IeJbHO HeNPEepPHBHO
(upepnomenune 1). Ilycts H — KoMUaKTHOe NIOOMHOKecTBO U3 X,
80 €G, V — KOMUaKTHasg OKDEeCTHOCTL »JeMeHTta So B G mw L = VH,
tak)] 9ro L wommaktHO B X. Jlaa moboro f € ¢ (X, H) HocHTenD
GdyHKmuA Yy(so)f comepxurcsa s L, u

SuPI(Yx(so)f) |<SUP|X(SO1‘@"38}?”@)]?

cieopaTebHO, f4=—> Yy(s0)/ eCTH HempepHIBHOe JHHeHOe oTOOpaXKe-
Hne mpocrpaHcrsa ¢4 (X, H) B &% (X, L); orciofia BHITeKaer, dTo
> yx(s0)f ecrp HeupepsiBHOe IuHeiHOe oToGpaskenne ¢4 (X) B cebsa
(Tom. mewr. mpocrp., ra. II, § 2, cnemereume mpepnmomernua 1).
C npyroit cropoHbl, TomoJorma mOpocrpaHcrsa o4 (X, L) wuHpynm-
pyerca Tomomorumein mpocrpaHcrea % (X). CormacHo morazaHHOMY
BHIIIE, orobpakerne s — Yx(s)f okpecrHoctu V B &% (X, L) HempepHRHO.
OTHM BaBeplIaeTcs MOKaB3aTeJbCTBO TOTO, UTO Yy PasfedbHO HeIpe-
pHBHO. '

IIrennomenue 5. IIpednososcum, umo kaxcdas @Gywryus y (s, -)
ozpanuuena. Tozda vy ocmasasem ycmoluuewm & (X), u Aunelinoe
npedcmasaerue vy 2pynne G ¢ & (X) Henpepristo.

To, 90 5 ocTaBiAeT ycTOMIMBEIM c%ﬁ—‘_ff) H Kaskmoe vy (5) Henpe-
puero B & (X), ouesugno. C gpyro#t cTopoHH, $m—> Yy (s)f aad moGoro
f €& (X) ecrp HempepriBHOE oTobpaxkenme G B &% (X), m teM Gouee

B ¢4 (X). CrnemosarenbHo, HpeficTapnenue yx B &% (X) HeOpPePHBHO
(upennoxenne 2).

4. Ipumep: auMetinote npedcmasienus
8 npocmpancmea mep

Ilyers Bcopy G o3HaYaeT NOKAJBHO KOMIOAKTHYI TpPyOny, nei-
CTBYIOIIYI0 HENPEPHBHO CJeBa B *JIOKAJILHO KOMIAKTHOM IPOCTDaH-
cree X, a y — Henpepusnblii MyasTEIIHKAaTOP Ha G X X. Jlmmeiinoe
npejcrasieHue Yy Ipynno & B ¢ (X) pomyckaer KOHTparpefHeHTHOE



5 JUHERHBIE HPEI[C.TABJIEHKH TPYIIO 235

ppepcrapienue B off (X) (Koropoe MH cHoBa 06G03HAYEM depes vyx),
omIpefenseMoe ciaegyiomed ¢opMmynoir (rme p €ef (X), f€&H (X)):

Pr@Op H=@ T H=(6 ) 1wy H=
= (s)(x (s, *)-m), P
OTKY[a
Yr (=76 (x(s, ) wW) =) x(ss -)- V(S w)-
damerum, 49TO

(Y xls ) (@) =%(s s77).

JluneitHoe mpepcrapsieHme Yy rpynns G B € (X) gomyckaer KOHT-
parpenuenTHoe IpeficraBiienne B npocrpanctso ' (X) mep ma X
¢ KOMIDAKTHEIM HOCHTEJ]eM; 5TO IpeJcTaBleHre M CHOBa 0003HAaUEM
depes Yy; SHIOMOPYUBMEL Yy(s) IpocrparcTea G’ (X) ABaAOTCA CyrHe-
HAeM dHAOMOPDHU3MOB 7Yx(s) mpocrpaHcTBa o (X).

Neepaomenne 6. [Ipu nadesenuu off (X) (coors. €’ (X)) monoso-
2ueli pagHOMepHOL CTOOUMOCIU KA 6CeX KOMNAKMHBL NOOMHONECTea
u3 &% (X) (coor. 6 (X)) suneiinoe npedcmaenenue vy epynnu G ¢ #(X)
(coor. €' (X)) HenpeprigHo.

Meepnoxerne 7. IIpednosonwcum, umo kancdas @Pynryus (s, )
ozpanuuena. Tozda vy ocmasasem ycmoipuenm H1(X), u npu nadese-
nuu #Y(X) monoaozuer; pasHomepHoOy cXOOUMOCTNU KA 6CET KOMNAKM-
HUZ nodmuoncecmear u3 o (X) auneirnoe npedcmagaenue zpynny G
¢ MY X) HenpepuisHo.

OTE OpefNoskeHHA BHTeKaloT m3 Opefiiomenait 3, 4, 5.

5. IHpumep: aumnetinsle npedcmasienusn
é npocmpancmea I

Ilycrs Beogy G — N0KajibRO KOMHAKTHAA Tpynna, AeHCTBYIOMAs
HeIIpepHBHO CJieBa B JOKaJbHO KOMIAaKTHOM mpocrpancrse X . U myers
f — monoxurenbHaa mMepa Ha X ¢ nocuresem X. Ilpenmonomum, aro
Ha G X X cymecTByer TaKad HenpepuieHas QyErmua y >0, dgro
AadA - moboro s € G cOpaBefiIuBO PaBeHCTBO

v()B=x(" )P
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(A8 KOTOpPOro, B YACTHOCTH, CJELyer, 4ro P KBasUAHBAPHAHTHA OTHO-
carensro G). Tozda §, ecmv myavmunaukamop. eficTtBuTebHO, IyCTH §,
t € G; uveem
@) B=1 ()X )P =@ ) (v(s)B) =
=y Ex ™ - )-x s, )
V(st)p=x (s, -) B
cIefIoBaTebHO,
x (7 sz (s 2) =y (F7s7, 7)
JAOKAJBHO B-IoYTH BCIOAY, a CJE[0BATEJNBbHO, W BCIOLY, IOCKOJBKY ¥

HeIpepHBHA, a [} mMeer HocureaeM X.

Iyers p€[1, +oo. Hua awboro f€ZLc(X,p) u moboro s€G
06o3HATAM Uepes v, p(s) f ¢yEKUm0 Ha X, ompeJieNleHHYI0 PaBeHCTBOM

vy, p (8) ) (@) = % (572, )P f (s72x).

Nmeem
I, )17 (57t P dB (@)=
="t Pt @)= [ 7@ P dB ),

u, smawmr, Yy, p(s)f€LE(X, ). Taxmu obpasoM, i, p(s) ects
usomem puveckuli sHoMopduaM mpocrparctea L& (X, P) m ompemenser

darropusanneit maomerprgecKuii suKoMopdusm mpocrpanctaa LE (X, B),
oGo3HauaeMHil CHOBA Yy, p (S). G npyroit croponst, ogempguo, ¥ !/P—
MYJBTUINIAKATOP, W CIE0BaTelbHO, COrJacHO W3J0KeHHoMy B n° 3,

Y4, p ©CTH JuHEHiHoe mpexcrasiende rpymmsl G B LE (X, B).

Ireproenne 8. Juneinoe npedcmagaenue vy, p 2pynna G
6 LG (X, P) nenpepuerno u usomempuuno.

ITycrs f€ &% (X). Horpga s crpemurca k sy B G, vy, p(s)f crpe-
MATCA K Yy, p (So)f B & (X), a smaumr, mw 8 LG(X, B). A rar wax
Yy, p (§) — MBOMETDHH, TO DpefioseHme 8 NOXywaeTcd IPEMEHEHNEM
sameuanms 2 n° 1.

ITo moBogy ocnaydwasd, KOorjga X He IpeAmoaaraeTcsi HeIpePLIBHOMH,
cM. yopaxHenme 13 § 4.
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Upegmomerue 9. I pednososcum, umo xrascdes gdynryus % (s, )
ozpanuyena. Tozda yy ocmasasem ycmotuusum Le(X, B), a auneinoe
npedcmasaerue vy epynnn G ¢ Lc (X, ) nenpepusho.

Oyers f€ L0 (X, ). Nmeem

[T, o) 1) dp @) <
<supn (s, @t [T F (0, 2) P (s, @) dB (@) =
xEX
=supy(s7h, 2" {11 (@) dB (@),
x£X

caemoBaTenbHo, vy (s) f € LE(X, B), 1

v (8) | < sup % (7%, 2)%,
xeX

rae ¢ ofosHagaeT mokasarenb, compmiRemHsit ¢ p. Ecam f€&% (X),

10 Yy (s)f crpemmres K vy (So) f B ¢4 (X), a smawmr, u B ZE (X, B),
Korga s cTpeMaTcA K So. ClegosarenbHo, MpencTaBieHme Yy Ipymne G
B LE (X, B) menpepsisao (mpeptoskenue 2).

Cpoificta, aHAJOTMYHEeE W3JoeHHRIM B n°n° 3, 4, 5, mmeror
MecTOo W B Cjaydae, Korma G felicteyer copaBa B X.

B gacrHOCTHM, paccMarpuBad (G KaK IpYNNy JEBHX HJIH OPAaBHX
mepeHocoB B ceGe caMoil m mpmaEMaA ¥ = 1, DOAy9IUM .edbe m npa-
eve pecyaspuve npedcmassenus rpymns G B % (@), & (G), & (G),
€' (G), o (G), #*(G). Baas B xazecrse § IeBYI0 (COOTB. IPAaBYO) Mepy
Xaapa Ha G w npuHAB ¥ = 1, Doxydun sesoe (COOTB. npasoe) peeyaap-

noe npedcmasrenue G B L (G, B).

6. IIpodoadcenue auUHEU020 npedcmasaerus zpynnovt G
Ha mepvt Ha G

IIyers G — nOKaJbHO KOMIAKTHaAY rpymma, FE — JoKalbHO
BEIIYKJIOe OpocTpaHCTBO M U — nuHefiHOe Opepacrasienume G B F.
Hpepmonoseum, aro U HempepmsHo, a E xpasummoano. Torma nas
m06oit MepH p € 6'(G) EMeeM S U(s)du(s) € £ (E; E) (ra. VI, § 1,

G
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n° 7). Mu noaoskum U(u) = S U(s)du(s). Hapeaum 8’ (G) rononormeit
G .
KommakTHol cxomumoctz Ha B(G). Orobpaskemme (pw, x) — U(p)z
ppouspefieans 6'(G) X E B E zunonenpepwiéno OTHOCHTeIHHO PaBHO-
CTeIIeHHO HeOpepHBHHEIX MOIMHOKeCTB H3 B'(G) M KOMOAKTHEIX NOJ-
MHOKecTB B3 E; B wacrHocTH, oTo0paskenue p —> U(u) mpocrpaHcTBa
%'(G) B £(E; E) (napeleHHOe TOHOJOTHeH KOMIAKTHOR CXONEMOCTH)
HeImpepHBHO (TaM ke, mpepioskeHme 16).

Yro6H EMeTh BO3MOKHOCTh IPUMEHATh B aJbHEHIIeM DTH Pe3yihb-
TATHl, OTMETHUM, 9T0 €CHH X -—— JOKAJIBHO KOMIAKTHOE IIPOCTPAHCTBO,
to ¥(X), HajleleHHO® TOUOJOTHel KOMIAKTHOH CXOJEMOCTH, TOIHO
(O6m. Tom., ra. X, 2-e mag., § 1, caencreme 3 Teopemer 2). G apyroi
croponsl, &4 (X) 609eqno, u, 3HATAT, €T0 conpsirenHoe of (X)), Hafenen-
HOE TOIOJOrmeHl RoMuakrHO# cxogumoctH Ha ¢4 (X), KBasHIOJHO
(Tom. Bexr. upocrp., ria. III, § 3, caemcreme 2 Teopemsr 4). Pasymeercs,

¢ (X) moaHo B TOMOJOrWY, OUpefelsaeMoil eTo HOPMOii, U, cTalo 6HTH,
ero coupsxeHHoe of/1(X) KBasWIONHO B TONOJOIMHE KOMIAKTHOH CXO-

gumoctn Ha &% (X) (Tam sxe).

HpentonosxuM remepsb, uro U — HenpepHBHOe nuHeliHoe IpexcTapie-
HEEe JOKAJbHO KOMIAKTHOH rpynnsl G B 6amaxoeo npocmparncmeo E.
Honosxmm g (s)=||U (s)|| ana xamnoro s€G. Torga, ecim p— Takas

Mepa Ha G, 910 g p-UHTErpEPYeMa, TO SU (s)du(s)EZL (E; E)
G

u ” S U (s) dp,(s)”< S g(s)d|p|(s) (ra. VI, § 1, n° 7, samevanme 1).
G

Bynem cuopa mosararhk U (p)= S U (s) dp (s).
el

7. Coommowenusn meudy andonmoppusmanu U (1)
u andomopguamanu U (s)

JIeMmMa 4. ITyeme T — a0KaAbHO KOMRAKMHOE RPOCMPAHCMEO,
a — mouka us T, M — nodmnoxcecmeo us M (T) u F — guavmp ¢ M.
IIpednosoxcum, umo:

(1) das 4106020 Komnarmuozo nodmnosmcecmea K us T cemeiicmeo
uucea | |(K) (p € M) oeparuueno;
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(ID) lim |p [(K) = O 0Oaa ecarozo kKomnarmuozo nodmroxncecmea K

us T —{a};
(III) 6 T cywecmeyem makas Komnaxmuas okpecmuocms V mouru a,
ymo lim w(V) = 1.
w3

Tozda guavmp § cxodumes & €4 ¢ H(T), Halerenrom monoiozueri
romnakmuoi cxodumocmu na & (T).

B cuny ycnosma (I), M ects paBHOCTEI@HHO HENIPePHBHOE MOIMHO-
xecTBo u3 off (T'), TOCKOJIBRY 0HO IIMPOKO orpanmdeno u ¢4 (1) 6ogeuno
(Tou. Bewr. mpectp., ra. III, § 3, reopema 2). CaemopareasHo,
mocraroano (O6m. Tom., ra. X, 2-e max., § 2, reopema 1) mokasars,
aro ecam f € & (T), To lilg u(f) = f(a). Hyers K — obvegunerue V-

B,

U HOCHTeJA (YHKIHE f; TOrma
|1 () —p (V) | = [ (& = V)| <|p] (&),

rge K' — samMeikamue MHO;KectBa K — V; a rtak kak K' KOMIaKTHO

O He CONEPIKHT @, TO 3akawyaeM, g9ro lim pu(K)=1. Ilyers ¢ > O
we

u W — raxad OTKpHTasA OKpPeCTHOCTh TOUKH a4 B K, uro | f(f) —
— f(a) | < & paa Bcex t € W; MomHO HammcaTh

p()—F (@ =F (@ wE)— 1+ | (¢ O—F (@)dn2)

K

naiee, uHTerpakd mo K Moer OHTH 3aUHCaH B BHJEe CYMMH aHAJO-
rugHEXx uHTErpatoB mo W m mo K — W; momaras C =sup |f |,
moJYyYuM, CIef0BATENBHO,

|ul) — f@) 1 <
<Clw(K) —1 |+ e [p|(K)+2C |p[(KE—W).

A DOCKONBKY IepBHI M TpeTHHl YileHH NIpaBol YaCTH CTPEMATCA

K 0 mo %, sro moxasmBaer, aro lim p(f) = f(a).
. ne F

Caepcreue 1. Coxpanas npednoioscenun aemmu 4, Odonyemum,
kpome mozo, umo 6 T cywecmeyem komnarxmmoe nodmroxcecmeo Ko,
codepucawee nocumeau ecex mep p € M. Tozda § cxodumes k €, maruce
¢ €' (T), nadeaenrom mononozueti komnaxkmuoi cxodumocmu na G(T).
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IeiicTeuTennHo, orobpaskenne cyxernd G(TI) 8 (K o) HenpephiBHO;
cjefoBarelbHO, ecam [ — KOMuakTHOe MojaMHoskecTBo u3 %(T),
cysreana Ha Ko ¢ymrruuit ms H o6pasylor KOMIaKTHOe HOIMHOMKe-
ctBo B G(Ko). Torpa mocraTouHo IpUMeHHATH JeMMY %, 3aMEHUB B Hei
T va Ko.

Caencreme 2. Iyemu, e npednosoxcenusr credcmeusn 1, f— nenpe-
prieroe omobpasxcenue npocmpancmea T e Keasunoanoe AOKAALHO
euinykaoe npocmpancmeo E. Tozda

lim | (1) dn ()= (a).
n, &

9To BHITeKaeT U3 TOJBKO 9TO YCTaHOBJIeHHOTO ciaenctpusa 1 M upen-

aomennsa 14 § 1 rmasm VI,

Caggcrsue 3. yemv G — aokasbno kKomnarmuas epynna, E —
K8A3UNOAHOE JOKAALHO 6unykAce npocmpancmeo u U — Henpepuie-
Hoe auneiiHoe npedcmasaerue G ¢ E. Ilycmy, daace, § — nosonmcumesvras
mepa Ha G, @ — aremenm us G u B — 6asuc gurbmpa okpecmuocmeri
mouku a, 06pasoeannwil Komnarmuumu okpecmuocmamu. ITyemo,
unaroney, fy daa awbozo V € ecmv nenpepuienas gynryus > 0 na G,
UMEIOWAs KOMRAKMHBL HOCUMeAb, codepicawulica 6 V, u makas, wmo

vadﬁ = 1. Tozda d1a awbozo x € E umeem
U(a)z=linU (fy-) z,
v

20e npedea Gepemca no Puavmpy cevenuii 6asuca B.
OroGparenne s> U (s) x npocrpancrsa G B E menpeprzeno. B cuny

caegcteua 2, mveeM U (a) x =lim S (U (s)z)-fv (s)dB (s) mo ¢masrpy
v

ceuennit 6asmca B, 1o ectb U(a)z=1imU (fy-B) z.
v

Meepaomernr 10. Hyemvy G — aokasbHo Komnarmuas epynna,
E — xeasunoinoe aokasvho ewnykaoe npocmparcmeo, U — Henpepvlé-
Hoe aumeinoe npedcmasaenue G ¢ E u f — nosomcumesvnas mepa
na G c¢ uocumesenm G. :

(1) Bexmopw U(f-P)x, 20e f npobezaem 8% (G), a x npobezaem E,
ecody naomun ¢ E.

(II) Hyems F — samrknymoe sekmopnoe nodnpocmparcmeo npocm-
pancmea E. Ecau F ycmoimuso omnocumeavro U, mo U(p)(F) < F
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das aiobozo p € G'(G). Obpamno, ecau U(f-B)(F) = F das awbozo
f € (G), mo F ycmoipueo omuocumesvio U.

Ilepsas wacts yreep:xmenus (I1) ogeBwjHa, MOCKOABKY CYKeHUA
U(s) na F (s €G) onpenensiorT HeNpepHBHOE JUHeHOe HMpelCTaBIeHAe
rpyousl G B KBasUIOJHOe JOKANbHO BHIOYKJIOe LpocTpaHcTBo F.
Bropas wgacrs yreepixmenusa (1I) um yreepwjenue (1) BerTexaror
U3 caencTHA 3 JeMMH 4, '

Ynpaskuenna

1) Hycte (GL)LEI—cemef{cTBo JORANTHHO KOMIAKRTHHIX T'PYIN, H3 KOTO-

PHIX BCE, 32 WCKIIOWEHNEM KOBEWHOTO WmCHa, KoMmaxkTHHL. [Iycts, manee,
U, —HemlpepHBHOE JHWHEHHOE MpeAcTaBleHme (G, B JOKAJIHHO BHIIYKICEe

npoctpanctBo E, u uycts U(s) poa aboro s=(s,) GG=HGt O3Hagaet
L
sEgoMopduaM (z)) > (U, (s) z,) mpocrpanctea E =HEL’ Tloxazarp, aro

U — HempepeIBHOe JilHefnOe npepctapiesue G B E. Ilycts E’~—rtomonorn-
yecrasa cymma upoctpaHcTB E, u V (s)—cyxkenne U (s) Ha E’. Horaszars,
qto V —HempepHBHOe JIHeilHOe mpejicrasneHne G B E’,

2) Iycte Uy (coorB. Us) —HempephiBHO® JHHEHHOe NPefCTABIEHIe
JIOKIBHO KOMIAKRTHOH rpymnd G (coorB. H) B JIOKaNBHO BHIIYKJIOE Ipo-
crpanctBo £ (coorB. F). Haa ‘Beex u€ L (E; E), x€G, y € H monoxuM

V(= y)u=Us(y) cuoUj (2).
ITokasarh, uTo oTobpakerne (z, y) —» V(r, y) ecTh HempeprBHOE JuHe-
HOe ImpejicTaBieHne rpynuel G° X H B mpocTpaBerBo ZL(E; F), HajeneH-
HOe TOLOJOTHel KOMIAKTHOH cxommmocTtH, [Mcnons3osats mpenio;xenne 9
u3 Tom, Bexr. mpocrp., ra. III, § 4 u To, yro U;(K) paBHOCTEIIEHHO HEIIpe-
PEIBHO [JIA K@KAOTO KOMIAKTHOro MuOkecTBa K B G.)

*3) Ilycre G — JOKAJNIBHO KOMIAKTHAA rpymnma, U — ee HeHpepEs-
HOe NHHeAHO® IpeNCTABJNEHHE B JOKAJNbHO BHIYKAOE NPOCTPARHCTBO E
u E’ — coupsykeHHoe K K, HajeleHHOe CHJIBHOH TOIONOTrHeH,

a) ITorasarp, uro !{U(X) DaBHOCTEIHHO HEUpPEPHBHO xia XK0G0ro
KOMIIAKTHOrO IoaMHO:KecTBa K m3 @,

b) Hyers F — mMHOMeCTBO Tex a’ € E', nnsa KOTOpHX OTOGpaskenue
s> t(s)a’ rpymus G B £’ nenpeprBHO, ITokasars, 4To F eCTh 3aMKHYTOE
BEKTOPHOE MOUPOCTPAHCTBO IpocTpancIBa E’, yCTOHYMBO® OTHOCHUTENHHO
t(G), g 910 mpencTaBIeHTe, IOJydaeMoe CYKeHIeM Ha F IpefcTaBieHuA,
ROHTPATPOJUeHTHOTO [/, HEIpPEepPHIBHO.

¢} HpeanonoskuM, dro E KBa3HNIOJHO, W IyCTh O — JeBag Mepa
Xaapa Ha G. Ilorasars, uto f > U(f.c) ecTh HempeprIBEOE OTOGparkeHme
upocrpancrsa 7 (G) 8 ZL(E; E), HajedeHHOe TOIOJOrHei OrpPaHMYeHHOM
cxomumoctn. [Mcmonbsonars upepaosrenme 17 § 1 ranasu VI.] Iloxasats,
wro F cnabo mwiotHo B E’. [[doxasars, uro tU(f)a’ € F gua nwoboro o’ € E’

16 H. BypGarku
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u Jg6oro f € J2(G), 3aTeM HCHOJIb30BATH CAEHCTBEE 3 JeMMH 4.] Bupecrm
oTCIOfa, 4T0 ecau E monypedaeKcHMBHO, TO KOHTpaTrpefumeHtHoe U mpef-
crapienue B E’, HajeneHHoe CHILHOH TONMOJOrWelf, HeIPEPLIBHO.

d) Tlorasars, 4T0 ecam B KauecTBe U B3ATH JeBOe PeTryAApHOC Hpef-
crapieEme rpynoi G B LY(G, @) (r@e o Ho-IpemHeMY — JeBas Mepa
Xaapa Ha G), To F Gyger HORUPOCTPAaHCTBOM IpocTpaHcTsa B = L*(G, ),
COCTOAIN¥M ¥3 BCeX PAaBHOMEDHO HENPEPHBHHX (YHKIWIL.

4) Ilycre H — ruasbeproBo mpocrpaHcrso. HempepnisHoe upep-
crapierne U rpynlsl G B H Ha3sBaeTCA YHUMAPHYM, ECIH DHEOMODPOHABMEL
U(s) ymmrapEn gna Bcex s €G. Ilyerb pn* pua awo6oi Mepsl u € off(G)
03HAYAEeT MepPY, COUPSKEHHYI R ;1 Iloxasath, gro ecam p € off1(G), 10
U(u*) = U(w)*.

5) Ilycre G — HOKANBbHO KOMHOAKTHag rpynma, H — ee 3aMKmEyTag
moarpynna @ U — HelpepuBHOe JuHeiHOoe HpefcTasieHne H B JOKaJAbHO
BHIyKJo0e mpocrpaHcTso E. Ilyers, mamee, K — KOMIOAKTHO® HOXMHOMKe-
crBo w8 G u JZV(K) — mpocTpaECTBO BCeX HenmpepwBHHX QYHKIEK Ha G
co 3HavgenusamMu B E m HocmreseM, cojep:xamuMmca B KH, yZoBleTBOpsio-
mux yciaoBuw f(zh) = U(h)f(z) (z € G, h € H). llycrs, HaKkoHEN, ol —
o6pefAHCHAE BCOX o/ U(K), Haf{eJeHHOe MHIYKTHBHLM OpefedoM TONOJOTHA
PABHOMEDHOH CXOOUMOCTE Ha K B KaKAOM M3 UPOCTPAHCTB xU (K). Daa
fe€ #U u s € G onpegenmm V(s)f € o $opmynoit

(V(s) f) () =F (s712).
Tlokasarb, ur0 V —HempepnBHOe {JMHeHHOe IpefcTaBileHAe Tpymmu G
s Y. _
6) [ycrs G — OKaNbHO KOMIAKTHAA rpynna, B —HeHydesag NOAGKH-
TeNbHAA OTHOCHTeNbHO HWHBADMAHTHAA Mepa Ha (, a Y H ¥ —ee Jesulit

U mpashil MyJIBTHIIAKATOPH. Has f € L}’; (G, B) m s€ G monosmmm

U ) H @ =x6)"1Pf (1),
(V (s) ) (@ = (5" 1P f (zs),

(59) @ =) (@~ =Y.
Torga U u V apnAnTcA JNHEeAHLIMU NpefCTABICHHAMH rpynos G, n
S2=1, U@ =V ]=1,
UV ()=V () U),
SU (s) S=V (s),

KaKoBu O HH OHWIH s, ¢ H3 G,
7) Hyers E — raanbepToBo NPOCTPAHCTBO, HMEIOMEe OPTOHOPMANb-

HuH 6a3mc (es)sER, pasHomomauit R. Jlng moGoro s € R 1epes U(s) ofo-

3HAYMM H30MeTpHW HpocTpancTBa E, onpefenseMylo ycliopdeMm U(s).e; =
= e,y AaA Beex ¢ € R; numedimoe mpexcrasnemme s —> U(s) rpyums R
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B8 £ me Gyner HempepeBHO, XOTA MHOKeCTBO BCeX U(s) M paBHOCTeNEHHO
HelIPePEIBHO,

8) Ilyctb G — KOMMYTATHBHAA JIOKANHHO KOMOAKTHAA IpyOOa, [ —
mepa Xaapa Ha G, f — xOHeuHad wmcaoBaA p-usMepmMas ¢yHxudsa Ha G,
Ipepnono:kumM, 4TO uMcIoBAA (YHKUHA

s> f (s2)— 1 (@)

HenpeprHBHaA Ha G s Bcex s € G. Ilorasars, uro Torga f HempepniBHA.
[Paccy:xpaTh oT uporapHOro; npeanoxaras QYEKIHIO [ PaspuBHOHA B HEKO-
topoii Touke rp € G, HoOKa3aTh CHAuaka, 4T0 B G CymecTByeT Takoi QuisTp
& ¢ upenexoM e, 9ToO

lim | f (s7) | = + oo,

U, s
H BHBECTH orciOfa, uro lim | f(sz)|= 400 ramme pmia ecex zé€QG.

s 8

Tonosms g=|f|/(1-+]f!), BeIBecTH H3 HocjlenHeIo PE3Y.IbTaTa TIPOTHBO-
peuse ® Tem, uTo AAA J0Goro KommakrHore K (G

lim | |¢G60)—¢ @] dp ©)=01]
'8 K
9) Ilyers G — DOKaNbHO KOMNAKTHAA Tpynma, W —Jaepad Mepa Xaapa
Ea G W j—p-mETerpHpyeman ¢yEruua. Ilycrs B—6aznec ¢mabrpa,
cocToAMUA n3 p-HHTeTPUPYEMHIX MHOMKECTB Mepu >0 U mMeomu#l mpe-

nenom e. Hus nwoboro BE€DB monomaM fg(t) =ﬁ)— S f (sz) dp (s).
B
Tlora3arp, 41O lisén S fr@)dn(t)= g f(t)du(t) pna mwoboro MHTErpH-
A

A
pyeMmoro mogMmo:KecTBa A u3 G.

10) Mycts G — noKalbHO KOMHOAKTHag rpynma, E — oTgermmoe
JOKaABHO BHEYKJIO08 IPOCTPaHCTBO, £’ — ero conpskenHoe ¥ U — IwHef-
Hoe mpepcrasieEde G B E, HenpepnBHOe B 0CNa0JeHHO# TONOJOTHE
o(E, E') npocrpancrsa E. IIpegmono:xmy, ur0 £ KBaBHIONHO OTHOCHTEIb-
Ho O(E, E’), tak uro U(p) ompegedesc AIA wampod Mepw p € §'(G).
Iloxasark, uro GumuHeiHOR oTOGpasKenwe (U, z) > U(W)-z 'HNOHENPEPLB-
HO OTHOCHTEILHO PABHOCTEHNEHHO HENpephBHHX MOAMHOMKecTB H3 E’'(G).

§ 3. Ceeprra mep ma rpymmax
1. A./we6pu Mep

Ilyers G — noKaldbHO HOMIDAaKTHad TIpynma. YCJIOBHMCA pa3
7 HaBCerja HasHBaTh MePH [y, . .., U, Hd G CBePTHBAeMBIMHU, eCIH
OHH CBEPTHEBAaeMH OTHOCHTENBHO OTOGpasKeHHsA
(1, Toy oo oy Ty) == T4Tp . . . Tp;
16+
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OpU OOMOIIHM KHMEHHO 2Toro oToOpaskenus Oymer mcerga mpeoGpaso-
BHIBATHCSI CBEPTHa K ;. [ua Bcex s € G, t € G uMeeM
i

Be * 8 = gt (1)
Junsa Bcex s€G u p€of (G) nveem

g ¥ =7 (5) 1, (2)

pres=0(stp, (3)

coraacro mpumepy 3 n° 1 § 1. Ecau G KoMMyTaTuBHa, TO YTBEeDIKIE-
HUe, YTO Wy B [y CBEPTHIBAEMEH, DABHOCHIBHO YTBEDIKNIEHHIO, UYTO
O [y CBePTHIBAGMBI, W TOTHA M4+ [is== g+ My Eciau ke G HeKoMMyTa-
THBHA, TO MOJKET CJIYYATBCHA, YTO [y U [ CBEPTHBAEMH, & Uy U Wy —
HeT (ynpaskHeHme 12).

Ieepaoskenue 1. ITycms G — ao0kaavio KEoMnarmuase2pynne u A,

B, v—Henyaesne mepyl na G.
(I) Ecau A, p, v ceepmuigaemsl, mo mo xe éepHo u das L u u,

A feipl w v, wu v, houfpfelv], u
Aepav=(hxp)xv="~x(1xv).

(I1) Ecaw M u p, kak u |A|*[pt u v, ceepmueaems, mo A, p, v
ceepmuisaens. To sce cnpasedauso, ecau W U v, KAk U Au |p|=|v],
ceepmMuBacMbl.

9ro BHTeKaer u3 npemioskerma 1 § 1.

Moryr cymecTBoBaTh TaKme MepH A, W, v HA G, 4TO Bce CBEPTKU
Axp, (Axp)*v, w+v, Ax(uxv) ompememeHsl W, ofHAKO, (A p)*v
= A+ (p+v) (M. yopaskaeHHe 4).

Ilycrs p — Takasd moJyHeNPepHBHAA] CEW3Y KoHeuHas QyHKOuUA
> 0 ma G, uto p(st) < p(s)p(t), Karosrl 651 HU ObH s, ¢ U3 G.{OGo3na-
aum gepes o/ (G) BekTOpHOE TPOCTPAHCTBO TeX Mep A Ha G, AJA KoTo-
pHX 0 A-mHTErpmpyema, U Oycrb ||A ||, (wam mpocro |[A [|) — HOpMa
5 o(s)d | A |(s) ma srom mpocrpancrse. Ilpm p = 1 BHOBE mONyTaeM

G
MHO;ecTBO o//1(G) BCex orpaHWIeHHHIX MeD Ha G.

Herpaoxerne 2. (1) Jwobue dea saemenma us oM°(G) ceepmrisaenu.

(1) Omnocumenviio ceepmru u ropms |All, #°(G) ecmv noanas
HODMUPOBAHHAL anzebpa, 064a0al0was eOUHUNHBIM IACMEHIMOM Ee.

(III) 6'(G) ecmv nodancebpa anzebptr M° (G).
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yers A, p € o#°(G); noraxem, @ro A W | CBePTHBaEMEL.
Mycrs f €% .(G). Tar rar p >0 u DoJNyHENpePHIBHA CHH3Y, TO CyIe-
cTByeT Tarad mocroamHHaa k > 0, uro f < kp. Torma

[Tienan@aplo<k (To@nar|@dlu <
<k {"pEomaln@dlpl@®)=
=k({"p@alni®) ([Te@alniw)

(rm. V, § 8, npepnosxenne 5). Cregosareinsho, f (A @ p)-uETErpHpYe-
Ma, Tak 9T0 A I U cBepTriBaeMsl. C IPYTo#l CTOPOHNI, MCHOJB3YH CHa-
3aHHOe B I'laBe V (nmpepuioskenme 2 § 2, mpemmoskennme 2 § 6, npemio-
merme 5 § 8) m ro, wro (S, #) V> p(s)o(f) moNyHENpEPHBHO CHA3Y
Ha G X G, noiyusaem

{Te@aneni©=["e@airsni@<

G G

< [Teeaniedpio< [ o@ewarednin=
%G GXG
= [To@emalri@ajul@ =11 nl)-
GXG

Mu supum, wro Asp€o#®(G) u | Asp|<||M|-||pll. Vaurspas
npemiioskenne 1, saxmoduaeMm, uro of° (G) ectp asreGpa. OroGpaskeHue
Ar> 0.\ ectb mBOMeTpHUECKOe JHMHeiiHOe oToGpaskenme O mpocTpaH-
crBa of” (G) B M1(G); ecm pE€oAL(G), T0o 1/p, KOoTOpasg NOKATBHO
OTpaHUYeHa ¥ IONyHEIPePHBHA CBEPXY, JOKAJIBHO W-HHTErpPHpyeMa,
a p (1/p)-p-muTerpupyema, u, smaumr, (1/p)-p€A°(G); sT0 mOKA3H-
Baer, 9To O CIOPBEKTHBHO; CiefjoBaTenbHo, of°(G) ecTs moxHAA HOp-
MuposaHHaA aidreGpa. HawoHen, scHO, 4TO € ecTb eqUHHIHBIA BIie-
Ment aireGpel of° (G), a €' (G)—ee mopamrebpa (§ 1, ciaexgcTeme
IPeIOEeHNA J).

Ilpa p=1 mpepsomenne 2, (I) u (II), BEHTeKaeT Taxske I3 IpenJIo-
menna 2 § 1.

IIrEpnoxErBE 3. ITycmd py, . . ., Py — Meptt H& G. Ecau ace
Wi, EpOMe, Ovimb Moxcem, OOHOU, UMEOM KOMRAKMHbY HOCUMed,
mo W; céepmbléaemul.
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HeiicrBuresnpHo, mycTh S; — HOCHTENb MEPH W; U S; KOMOAKTHH
s Bcex i =% {o. Ilycrs, manee, K — KoMHAKTHOE IOJNMHOMKECTBO

u3 G. MHOKecTBO TeX (24, . .., Z,) EH S;, LA KOTOPHIX &4%s . . . Zn €K,
i

KOMIIAKTHO, TAK KaK YCJOBHA Z; € S; JIA BCEX { U ZyX3 . . . T € K
BIEKYT
St STIkST' ... 8k
ZigEDdg—14 + v v Oy noosee Oigf1s
CanenoBarenbHo, p; csepriiBaeMsl (§ 1, mpemioskenue 4).

lpEgnomenne 4. Omobpaxcenue (A, p) > A+ @ (cootB. (A, p) —
> ), ede AEB'(G), u€H (G), onpedeasem ¢ o# (G) cmpykmypy
4e6020 (COOTB. mpaBoro) Modyas Had aazebpoi €' (G).

Jto BHTEeRaeT u3 Opexioykenmin 1 m 3.

Ilpemnosxenne 5. IHycmo A —aesas (coors. npasas) mepa Xaapa
Ha G u NEA(G). Toeda p uw A (cootB. A u ) ceepmuisaembl
u prr=|pl[d (coors. Axp=|p|A).

Mosxuo mpepmmomarats pu>> 0. Hyers f€éf, (G). Ecam A -— mepas
Mepa Xaapa, TO

["an@ (1@ arm = S"du(x)jf(y)d?»(y)=x<f>ilulx,

a sEauur, PpyHrouA (z, y) = f(zy) (0L ® A)-unTerpEpyema u ee HHTe-
rpax orHocurenbHo U ® A pasem A(f)|[p|l. Tar :xme paccysxnaem
B clIydae, Korja A— mpapasg Mepa Xaapa.

leepnomenue 6. Hyemv p u v— ceéepmusaemsie mepy na G u ¥, —
nenpeprisnoe npedcmasacnue G 6 CG*. Tozda y-p u Y-v ceepmbieaems

w ()= (x-v) =% (n*v).
Ilycrs f €% (G). Torma fy €&4 (G), u, sHa"uT, PYHRUHA

(z, y) = f(zy) % (zy) = (zy) % (=) % (v)
Ha G X G mHTerpupyeMa OTHOCHTEIBHO W ® Vv; CJIeloBaTeNIbHO, QyHEH-

oaa  (z, y) > f(zy) uHTErpEpyeMa orHOCHTEIBHO (X -W) ® (X-V),
a 3HAYHT, Y-W U Y-V CBepTHBaeMn. Kpome Toro,

perey, = | @) 1@ 1) du () dv () =
= S (%) (xy) dp () dv (y) = (w* v, %),

otryma (%-p)*(x-v)=%-(n*v).
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Iremnomerne 7. Hycmo G u G' — aokaabro Komnarmubie 2 pynnsl,
u — Henpepuigroe npedcmasaenue G 6 G' u Wy, ..., Pha— HeHYyACEbE
mepui Ha G. Tozda caedyiowue ymeepicOeHUs PASHOCUNLHBL:

(I) & pi-cobemeenno npu awbom i u mepwr u(|u;|) ceepmuieaeml;

(II) mepw p; ceepmuisaempl, @ U COGCMEEHHO OMHOCUMEALHO

]
>1< (] pa})e
Ecau smu yeaosus ewinoanens., mo

X 1 () = u (K po)s
1 1
910 BEITEKaeT W3 ClefcTBHA mpemiosierna 1 § 1.

CaepcrBue. ITycmo G — 40KaabHO KOMNAKMHAA 2DYRNA U [y, + « «y Pn
—xmepe wa G. [aa mozo umobs nocaedosamevhocmo (Ui)yoicn

(
Ova ' ceepmuisaema, HeoOzodumo u Gocmamouno, wmobvl nocaedosa-
he o
meabHoCmb (p,n_i)o <icnet obaadasa smum ceolicmeom, U mozda

(Ug# ..o *Un)” = Un % euo * L.

JTO BHITeKaeT M3 NPE[JIOKEHHA 7, ecid PacCMOTpeTh HM3oMop(hmaM
Zz+—>'z7! Tpynusl G Ha OPOTHBONONOKHYI0 TPYIIY.

2. Cayuait epynnst, deticmeyroweti 6 npocmparHcmee

Ilycre X — nokanpHO KOMIAKTHOE ITPOCTPAHCTBO, B KOTOpOM feli-
CTByeT cJieBa HENPEPHBHO II0 3aKOHY

(s, )yr—>s.2

JOKANBHO KoMmakTHaA rpymma G, Mepst g, ..., 1, Ha G @ Mepa v
Ha X Oyayr Ha3HBATHCA CBEDTHIBAEMEIMH, €CIM OHHM CBEPTHBAGME
OTHOCHTEJIBHO OTOOPAYKeHHA (Sy, +.., Su, T) F> Sy . .. SpZ IPOHBBEJCHUA
G"x X B X, u moj{ Bx CBePTHOH OyJeT mOHMMAThHCA CBEPTHA B CMBICTIE
aToro orobpaseHns. ’

Ecam s€G m z€X, 10

8‘*8x=88x- (4)
Ecm s€G u m €k (X), 10, cormacao mpumepy 3 n° 1 § 1,
g b =" (s) . ()
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IIrepnomenne 8. ITyems p — mepa na G u v — mepa na X.

(I) Ecau. p umeem romnarmuwiii nocumesb, mo W U vV c3epmbi-
aaembl.

(1) Ecau v umeem romnarmmuui Hocumeadv, a G Oeficmeyem cosep-
wenno ¢ X, mo P U v ceepmuleacMml.

dro ciaepyer u3 mpepmioskenma 4 § 1.

lregnosxenne 9. Omuocumeavro ceepmru, #YX) ecmv aeeni
" Mmodyav Had MYG), a MH(X) u G (X) — aesvie modysu Had
8'(G).

IT0 BHITEKAET U3 TOJBKO 4TO NOKA3AHHOT'0 IpemIoKeHUs 8 U mpef-
aoxenmit 1, 3 u cuencrpua mpemiioskenma 5 § 1.

Ieepnomerus’ 10. ITyemv p — mepa na G, v — mepa na X,
npusem p u v céepmuigaemsi. Ilpednosoxcum, ¥mo cywecmeyem maras
noaoxcumenvias mepa B una X, umo y(s)v ecmv 6asuc mepw P npu
arbom s € G. Tozda p = v ecmvb 6asuc mepu .

Ilycrs K — romunakTHOe f-mpemeGperxmMoe IO/MHOKeCTBO 13 X.
Torma K 7(s) | v |-npemeGpeskumo mpu miobom s € G. Ho

nlelv]=§ onlv)alnl )
G

(§ 1, mpepioxkenne 7), 1 orobpajkeHye S —> €,% |V | MHPOKO Hempe-
pusEO (§ 2, npemuoskenme 6). Iloaromy K, cormacmo teopeme 1 § 3
rmasa V, |p]*]|v|-upene6peskumo. CraemoBareabHO, [p|*|v |
ectb Gasmc mepst P (ri. V, § 5, n°5, sameuanme).

3. Ceepmua w auMelinbie npedcmasieHus

remnoxesne 11. Hycmv G — a0kasbno KOMRAKEMHAA 2pYyhnna,
E — ksasunoanoe 40Ka1bH0 euinyKA0e npocmparcmeo u.U — Henpepuis-
Hoe npedcmasaenue G & E.

(D) Ecau A € G (@), p € €' (G)y, mo UL xp) = UL)U(p).

(1) IIpednoaoscum, umo E — banaxoso npocmpancmeo, u nycmo
p(s) = [|[U@B) || 042 ecex s€G. Ecau A€M’ (G), p € A°(G), mo
UG+ p) = UMT().
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IIycrs A, p npmHagmesxar %'(G). Karoso 6w Hm Geuio z € E,
ucnons3ya mpepioxenua 1 u 4 § 1 rnasm VI, monyumm

Uhswaz= | Us)ad(hep) (9=
G

= S Ushedh(s)dut)= | UGU®zar(s)dut)=

GXG GXG

= {vmU@Oedn=U@ [UOd)=TMTWa,
G

orryna caenyer (I). AHamoruusoe pacCyskIeHHe NPHMEHHMO B CIy-

uae (II).

Ilyctes G Beloy o3HAuaeT IOKAJBHO KOMHIAKTHYIO TPYINY; Ipefi-
TOJIOKUM, 9T0 G NeficTByeT HeNpPePHBHO CJeBa B JOKAJHHO KOMIAKT-
HoM mpocrpanctse X. dro onpeneaser (§ 2, n° 4) menpepuiBHOe TuHEH-
Hoe IIpeficTaBiieRde Y rpynns G s o/ (X) (HafieleHHOM ToI0JIOTHeH KOM-
naxtEOR cxomumoctu Ha &% (X)).

pepnomenue 12. Ecau ACG' (G), a pecek (X)), mo
YA p="rep.

B cuny npepgmosenma 7 § 1,

hop= (e em)dn (o).
G

Ho gsxp=vy(s)p (n° 2, dopmyna (9)), m, mo ompemenenuio y (),
[@EmarE=y0p.
G

CaenctBue. Omo6 paxcernue (A, p) > A+ npouseedenus &' (G) x
X ol (X) 6 ol (X) sunonenpepbigho OMHOCUMEALHO DAGHOCMENEHHO
Hen pe pylenbls nodmuoxncecms us €' (G) u Komnaxmuwr nodMHoNcecme
us ot (X) (ede €' (G)u of (X) nadeaenw. monosoceueil KOMNAKMHOL
crodumocmu coomeemcmeenno Ha B (G) u & (X)).

Heiicteurensro, off (X), HaJleleHHOe TOIOJOTHeH KOMIAKTHOR
cxomuMoct Ha % (X), wBasummonmo. CuemopaTensHO, oTOOpa-
sernume (A, p)—>p(AM)p  mpoussenerma €' (G) X A (X) B oM (X)
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FMIOHENPEepPHBHO OTHOCHTENIBHO PABHOCTENEHHO HENPEPHIBHEIX HOIMHO-
skectB 3 €' (G) m KoMmakTHEIX nopaMuOKecTB u3 off (X) (§ 2, n° 6).
Torpa mocTarouHo NPUMEHHTH mpejioxkennme 12.

damegsanuda. 1) Ilyers Ay€ €' (G). OroGpaskenme p +—> Ag*
opoctpatctBa o/ (X) B off (X) muporo mHempepriBHO. B caMoM geme,

ayers [ (X). MmeeMm (Aoxp, f)= S f (s%) dho () dp () = (n, &),
roe g(z)= S f (sz) dhy (s). Ho g menpeprBra (ra. VII, § 1, aemma 1).

C pmpyroit cropoHH, TycTh S ecTh HOCHTENb MepH Ay, a K — HocHTeNb
¢yurmun f. Yeaopua sx € K m s€.S Bueryr x € S71K; ciaemoBaTenbHO,
HOCHTENh (QYHEIUE g cofepskurcd B S1K, Tak uro g¢ & (X).
Torma (Ag*p, fy=(u, g ecTb MHPOKO HempepHBHAs (YHKLHA OT [,
qeM Hallle YTBepKAeHNe H [OKA3aHO.

2) Iycre po € o (X). OroGpaskerne A+ A+ py mpocrparcrsa 6’ (G)
8 o/ (X) menmpepeBHO B Tomodoruax o (6’ (G), €(G)) un o(H (X),
& (X)). B camom pmene, mycrs f €% (X). Umeem (f, Axpg)={(h, A),

rae h(s)= S f(sz)dpy (z), u REG(G) (rn. VII, § 1, nemma 1),

Ipegnomxeane 13. Omobpancenue (s, p) >y (S) 1 npoussedenus
GX My (X) 6 ofty (X) Henpepusro npu Hadeaernuu muoxcecmsa ot (X)
noaoscumeavnsir mep Ha X wuporol monoaozuell.

Tar rar y(s)p="7(ss;")y (o) u, To m3 sameganua 1 ciegyer, IT0
JIOCTATOYHO MOKA3aTh HEMPEPHIBHOCTH PACCMATPHBAEMOro oToOpasKeHHA
B TouKe BUTA (e, [o), THE g € o# 4 (X). CremosaTennuo, Opd 3afaHHEIX
¢yurnun fC&% (X) u gucie € >0 rpefyercA MmoKasaTh CyIIeCTBOBa-
HEe Takmx oKpecrHocreit U oinemenra e B G m W ajeMenta g
B o+ (X), 9r0

| [ fe)du@— [ 1@ dno @] < ®)

pas Beex s € U, p € W. Ilyerp V — KoMIarTHasg OKPECTHOCTH HOCH-
Tena K ¢yuxmun f 8 X, B @ € ¢4,(X) 1akoBa, 910 @(z) = 1 ma V;
B off +(X) cymecrByer Taras oKpecTHOCT: Wo BaJeMeHTa Mo, TTO

a = sup w(V) =xomewHO: HAoCTaTOYHO UPHHATE Ba Wo MHOMKECTBO
nEWo
Tex U € off +(X), maa xoroprx |{(@, p — po) | < 1. Tar rax orobpa-
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sKeHue (s, r) > s* HenpepHBHO, TO, ¢ JPYroil cropoHs, B G uMeercs
TaKaA KOMIAKTHAs oKpecTHocTh Uo anemenra e, uro sK — V pusa
Bcex s € Uo; Torna QyuHrnuA (s, x) — f (sr) paBHOMepHO HempePHIBHA
Ba Uo X V, m, ciemoBaTedbHo, CYImECTBYeT TaKad OHKPECTHOCTH
U c Uo anemenra e, dro |f(sz) —f(x) | e/2a nna scex s€ U
“m x € V. Crano 6u171p, fasa Bcex s€ U n u € Wy umeeMm

[ dn @~ [ @ du@)|<er2
Hycts W < W, ects oxpecrHOCTH TOURH Wy B offy (X), cocTaBiernas

m3 Tex Mep WEW,, maA KoTopmXx IS f (%) dp (z)— S fz)dpo(2)| <
<e/2. Torpa U u W m 6yayT yAOBJIETBOPATH HALIEMY TpPeGOBAHMIO.

Yupaxkaeaua
. ~+o0
1) Iyers A ® p—ODOMOMKKTENIbHHE MepH [ —> S f(z, 0) dz,
' 0

~+oo
f— S f(—z, )dz ga R2 (f € 2% (R?)). Ilokasath, 9To A M { CBEPTH-
0
paeMul. Ilycte u—romoMopdmam (z, y) —> z R2 ma R. Iloxrasars, gro u
A-cobcrBenHO W p-cobcrBeHHO, BO u (A) M u (1) He CBEPTHIBABMEL

2) yers X —oradsHO KOMIAKTHOE IPOCTPAHCTBO, B KOTOpOM Jeii-
CTBYeT Cjepa HelPepHIBHO JIOKAJNbHO KoMmakTHaf rpymma G. Ilycrs, naiee,
E — perTopHOE HOAUIPOCTPAHCTBO HpocrpancTBa off (X), ycrofiunsoe OTHO-
cHTenbHO BCeX Y (s) (S € G) U HapeNeHHOe KBA3WNOIHON JOKAJGHO BEIYK-
JOH TOMONOTHEH, MAaKODHUPYIOMeHd TOMOJOTHIO KOMOAKTHOH CXOHMMOCTH
Ba % (X). Ilycre yg (s) misa moboro s € G o3Ragaer cy:xemHHne y (s) Ha E.
IIpepmonoskum, uto u € E siueger |u|€ E u mpegcrasieHme g TPYQOH
G B E paBHOCTENeHHO HempepsBHoO. Torpa, ecam € E m v €M1 (G),
TO v U U CBePTHBAeMH ¥ V#p=vg (v) 1 € E. [Hcmonp3osaTe ocoleHHO
wpeiokerne 17 § 1 raasn VI.]

3) Ona Beex Z=(Ty,..., &) ER® momosmm [z|2=uai+ ... 22,
Ilycrb offy—muOKecTBO TeX Mep P Ha R™, mIf KOTOPHX CYIECTBYeT
TaKoe MedCTBHTENBHO UnCHo X, uro dyHKnus (1--)z|2)k p-umrerpmpyema,
¥ offy—MHEOKECTBO TeX Mep v Ha R™, mia woropux ¢ymxuus ({1-]z|2)k
v-uETerpopyeMa upm awGom k. Ilowasarb, dro ecud W€ ofly m v € ofl,
TO [ ¥ v CBePTHBAeMH H U v € offy; ecllm € offo U v €Eofly, TO P % v € oflo.
[Crauasia moka3arb, 9To eCaxu u >0 mw v> 0, 10

(1) (1400) > 5 (14 (uf-0)2);
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OTCIOfa BHIBECTM, UTO, Kakosel Ovi HU Grinm z m y B R7,
1Hlz 23Uy ) AFlz-+y(?).
Torga mycts W €cfly 1 v € efls, mpuuem P >0, v 2> 0, u nycts f— Henpe-

puiBHas gymrums 3» 0 ma R". CyuwecTByeT Taroe &, uro p=(1-+|z [2)* py
¢ OUPAHMYEHHHIM M4; TyeTh vi= (1--]|z[2)*.v, aro orpammueno. Vmeem

["retnam@am<a [ a1zt @ e @,

OTKYHA CJENyeT CBePTHBAEMOCTH [L I v B TO, 9TO W *V € ofly.

AHATIOTAYHO pacCy;KpaTh B cIydae [, v € ofls.]

4y Hycrs p—wepa JleGera mHa R, v—wmepa JleGera ma [0, 4 oo}
I x4, z3 € R. Ilokasars, aro cBeprka ((e,, —&,,) * v) * | OIpeneiena, HO'
B v He cBeprhiBaeMH. IIokaszaTh, UTO CBEPTKH W ((ax1 — Bx,) i 1)
H (v (8x1—8x2)) ¥ [l ONIpefesieHbl, OQHAKO Pa3JIMuHH NPH Zj == Za.

5) IIycrs G —kKOMIAKTHAA TpyIna H W — TaKas HOJO;KUTeJNLHAA Mepa
Ha G ¢ HOocHureseMm G, 4ro wxp==p. ITokasath, 4T0 N ecTh HOPMHpPOBAH-
Has mepa Xaapa ma G. [Cmauana moxasatb, 4t0 |[p[|=1. Hanee, ecan p
He ecth Mepa Xaapa Ha G, TO cymecTByeT Takas ¢(yHrREusa f€ 44 (G),
410

[rome> j 1 (st) dps (5)

s Bcex t € G, mpuueM

(r@aw> [ renane

naa Hexoropmx f. ITokasarb, gro torma (u = p) (f) > n (f).1

6) a) ycre I=]0, 1] n f —menpeprsran gyuxnus > 0 za R ¢ HoOCH-
reneM, copmeprampmes B [—1, 0]. Ilorkazare, 910 MHOMeCTBO (QYyHKI[HA
v(s)f|I (s€l) nmeer Gecromeunkiit panr B o4 (I).

b) Ilyers f4, ..., fnp €K (R) m M —mHOmecTBO Beex Mep p € off (I),
BJST KOTOPHX W (f4)=... = (f;)=0. Ilorasarb, 9T0 MBOKecTBO PYHKIHi

Y - g f (x4 y)du () (y€I), roe p mpoGeraer M, mmeer OecrOHeUHHii

panr B o4 (I) [UcmonpsoBars a).]

¢) Ilycrs gy, ..., gp €% (R). Busectnt U3 b), 9T0 CymecTBYIOT Mephi
WeMuvees (I), Ana KOTOPHX v (g) =... =V (gp) =0 1 (v=p) (f) = 0.

d) BusecT m3 c¢), uro orobpajxense (W, V) k= v % ) OPOU3BefeHHA
M (T) X M (T) B oM (T) me ABAAETCA TINPOKO HeNpepPHBHEIM.

7) IIycts G — 0KANBNO KOMIIAKTHAsA TPYIIA.

a) Ilokaszarp, 9T0 nojomMrenbHas Mepa pé @ (G), momycraomas
B ¢’ (G) ofpamenne, Bcerna ToueqHA.

b) Baap B wavecTBe G wKoHeunyw rpynny Z/2Z, mocTpouTh IpUMEp
He TOIeuHOH MepH W € off (G), obparmmoit B off (G).
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8) Ilycrp G —joKaNbHO KOMIIAKTHAs Tpynia; o6o3HaduM depes B (G)
MHOKECTBO BCeX HOJOKHUTEJBHHX Mep Ha G ¢ KOMOAKTHHM HocuTeseM. Ilo-
Ka3aTh, 9T0 orobpakeHme (), v) k= U * v HpomsBefenus off, (G) X BLi{G)
ofl, (G) HempephBHO, ecinu  Hageantb @' (G) caaboir  TomOMIO-
et 0 (g’ (G), € (G)), a o/l (G) —mupokoil romonoruelt o (o (&), % (G)).
{Ucnons3oBaTe ympa;kHeHme da) § 2 rmasm III m 1o, uro G mapaxom-
TIAKTHA. ]

9) a) Ilycre G—n0KaNbHO KOMIIAKTHAg TIpyNNa, B-— orpaHnueHHOe
MEOMeCTBO B off (G) m C —DaBHOCTEIENNO HeIPePHBHOe IOXMHOKECTBO
u3 ¢’ (G); moraszarb, 4TO ecan ¢’ (G) HamendeHo ciaaboll TomoONOTrMeEH
6 (g’ (G), €(G)), a oM (G)—mmporoii Tomonormeir o (M (G), I (G)),
70 orobpaente (U, v) > p*v mpomsBegeHns BXC B off (G) mempe-
PHBHO. [3aMeTHTh, WTO HOCHTENHU, BCeX Mep v €C copmepmarcd B OXHOM
U TOM jKe KOMIAKTHOM MHOjKecTBe, I HCIIONb30BATh IIpepaoskeHHe 4 § 5
raasu I11.]

b) Ecan B off1 (R) HONOKUTD [ =Ep, V,=<E_p, TO NOCIEZOBaTENb-
HocTd (pn) H (v,) 6ymyT crpeMursesa K O B cnaboii romonornu o (ot (R),

% (R)), ogHaKO mOCIemOBaTeNBHOCTD (Un * Vy) Be Crpemurca & 0 B MHpO-
Koil Tomosormu.

*10) IIycrs T —noraTBHO KOMIAKTHOe mpocTpaHcTBo. (O6osHaIIM

gepes €™ (T) GamaxoB0 OPOCTPAECTBO BCEX HENPEPHIBHHX H OTpaBMYeH-
HHX YHCIOBHX ¢yBRumit™ma T. BymeM HaswiBarbh MHOmecTBO H C off! (T)
cucamuim, ecal piafg moboro & >0 CcymecTsyeT Takoe KOMITAKTHOE IMOI-
muomectso K w3 T, gro [ p | (T — K) e pas Bcex u€ H,

a) ITokasars, 4T0 ecam MEOKecTBO H (Zoff1(T) ¢ikaTo W OrpaHmyeHO
B TOIOJOTUH, oLpefesseMoii HOpMoil mpocrpaHcrBa o#1(T), TO OHO OTHO-

CHTEeJIbHO KOMIIAKTHO B TomoJorun o (o#1(T), €= (T)). [Samerutn, uto H
OTHOCHTEIBEO KOMHAKTHO B Tomosornu o (oL (T, &% (I).]

b) Hpepmonoxum, ®pome Toro, uro I napakomnarmuo. Tloxasats,
q9T0 TOrAR, o6paTHO, eciam I ecTh HOOMHOMKecTBO W3 of41(T), orHOCH-

TeABHO KOMODAaKTHOEe B romonoruu o (e#l(T), €% (I)), To H orpammdeno
1o HopMe mpocrpaHcTBa o/l (I) u cxaro. [PaccMorpers cHagama caydail,
rorga T =N, mpnMenus Torga yupaskmenme 17 § 5 raasm V. 3areM pac-
cMOTpeTh caydail, xorga I' cdeTHO B 0eCKOHEYHOCTH, ABJIASACH 00helHHe-
HueM Takoit mociexosarenbHOCTH (Up) OTHOCHTENBHO KOMIIAKTHHX OTKPH-

THX MHOMecCTB, uT0 U, (Z Up,s. Paccy®ias oT mpOTHBEOTO, IOKA3aTh,
Y10 MOJKHO CBECTH BCe K cJy4Yal, KOUJa AJS KAKKOTO n CYmecTBOBAIHN Obl
HellpepHBHAA 9YHCAO0Basg (YHKINA f, Ha T ¢ HocureneM B Upiy—Up,

taxas, 410 || f, || <1, @ Mepr pn, € H, 5 ROTOPEIX Wy (fn) > o >0 mpu

Jobom n, Torpa paccMOTpeTh HelpephiBHOe oToGpamenme u: L1 (N)—
[e o]

— €% (T), oupenensiemoe opmyioil u {(E)) = 2 Enfny ¥ DOJXYYHTH TIPO-
=0

‘THBOpEUMe ¢ TeM, 9TO Ouiio mowasano i T =N, paccMorpes orobpamxenme,
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conpsuKeHHOe K u. HakoHell, HpOu3BOJBHOE NapPaKOMMAKTHOE JOKANb-

HO KOMOAKTHO¢ DpocTpamcTBo I ecTh TONONOTHUECKAs CYyMMa HeEKO-

troporo cemeiictBa (7Tq) JIOKATbHO KOMOAKTHHX NPOCTPAHCTB, CYETHHX

B (eCKOHEUHOCTH; IJIA JIOGOTO ¢ MOJNOKUM My = sgg | n 1 (Tq); paccymnaan
u

0T HPOTHMBHOI'O WM WCHOJB3YS HpPedHAYIHN ciaydail, IOKasaTbh, YTO Mg=0
I BCEX, KpPOMe CueTHO-0eCKOHETHOTO YIcjia, MHAEKCOB C.]

¢) Morasars, 910 3aKJl0YeHNe DYHKTA b) yske He CymeT BepHEIM Jias
HeTapaKOMIIAKTHOrO JIOKAJEHO KOMOAKTHOrO IPOCTPAHCTBA, ONpEJieleH-
Horo B ynpasennn 18h) § 4 raasm IV.

*44) IIycrs G —oKaJBHO KOMHIAKTHAs Tpymoa; ofosmHaumM B ol (G)

qepes J1 Tomonormo o (M1 (G), ¥ (G)), dHepe3 J111— TOIOJOTHIO
o (@), €= (G)), m myers offy, oflj1p osmagalor mpocrpascTso ol (G),
HafeJleHHOE, COOTBETCTEGHHO, TomOJormei J i wam J Iif

a) Ilycte .A-—orpanMueHHOe MOAMHOKECTBO U3 offy, a B-—orHOCH-
TEJBHO KOMIIAKTHOe TOIMHOKeCTBO W3 off1r;. IloKasarh, 9r0 CY:KeHHe
Ha A X B orobpaskenns (U, v) > p # v OponsBeneHns ofby X efbrir B ofly
senpepusHo. [Mcnons3sosats ynpasxuenne 10, 9To0n cBecTH Bce K OLEHKe

AHTerpaia SS f (st) du (s) dv (t), worma f(st):E ui(s)v; (t), rme ug,
i
vi € (G).]

b) TocrponTs mpuMep, KOrAa G KOMIAKTHA (M, CIef0BATelIbHO, J 1=
=J111), DOKa3HBAOINUEA, UTO (W, V) k> U %V, paccMaTpuBaeMoe KakK
oroGpaskenrie ofly X ofl111'B off], He THHOHENPEPHEBHO OTHOCHTEIHHO KOM-
DAKTHHX OOJMHOKeCTB M3 off] H KOMIAKTHHX NOJMOKecTB W3 offy1y [CM.
yupaxuenne 6].

¢) Ilycrs A m B —o0THOCHTENbHO ROMIIAKTHEE DORMHOKECTBA U3 off11].
ITokasatp, uro cy:xeHme ma A X B orobpaxenusa (U, v) —= 1 # v IpOM3-
sefienua ofyyXoflyiy B eflTnn HelPepHBHO [TOT e MeTox, YTO
u B a)].

d) ObosmaunM uepes E IOLIpPOCTPAHCTBO NPOCTPAHCTBA R, cocros-
mee U3 JIOHelHKX KoMOumanmil xapakrepucTHTECKNX §YHKIIE BCeX OTKPH-
TEHIX [ORMHOMKeCTB M3 G, depes J 1y —Tomonormo o (el (G), E) u depes
oflyy —npocrpancteo off! (G), HamenemHoe Tomonormedt J ry. Hamomnmm,
9TO TONOJOTMH, WHAYLIHPOBAHHHE TOMOJOTHAMN J 111 B J 1y B OrpaHu-
9eHHOM HORMHOMKECTBé B3 o/ (G), cocTosmeM M3 IONOKHTEeNLHHX Mep,
6ynyr, poobme rosops, pasiamymH (ra. V, § 5, ynpaxuenne 18c)). Hamom-
HHUM TaKKe, 9TO KOMIAKTHHE MOJAMHOKeCTBA 03 off1y OYIYT TeMu Ke,
ur0 U B o1 (G) B ocmabaennoit tomonorun o (eff1(G), {#1(G))’) Gana-
X0Ba mpocTpaHcTBa off1(G) (rn. VI, § 2, ynpaskuerne 12). Ilokasars, 910
ecii A 1 B—OTHOCHTEABHO KOMIAKTHHe HOAMHOMKeCTBA H3 ofl1y, TO Cy-
sxeEne Ha A X B orobpamennsa (W, v) =» |4 * v IponsBefenus v X e 1v
B cfl;v EHenpepuBHO. [OrpaENunAThCA chydaeM, Korga A m B xoMmarT-
HE, ¥ HaJath ¢ [OKA3aTeALCTBA TOTO, YTO TOLHa 00pas mpom3BeicHMs
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AXDB npm YKAa3aHHOM Bbillle OTOOpaKeHHMM KOMIAKTEH B TOIONOTHI
o (ML(G), (ML(G))'); pmusg STOrO NPHMEHATh TeopeMu Obepieina
n Iuyasgsa (Tom. Bexr. mpoctp., Ta. IV, § 2, ympameenus 15 u 13)
H CBeCTH, TakOM o6pasoM, BCe K NOKAa3aTeJbCTBY TOTO, UTO eCJil [ocie-
JOBATeIBHOCTH (U,) B (V,) cXomsArca ® O B eff1y, TO TO ’Ke BEPHO M A
HOCNeOBATENABHOCTH (Wy, * Vy); HCHONIL30BATH HpeiiokeHne 12 M ympask-
Henme 17 § 5 rnasm V. Hawogen, fjis [OKa3aTeJscTBA TOrO, 910 OTOGpase-
HHe (W, ¥) b~ U * Vv HellPePHBHO B TONOJOTHH 7 1y, HCIONL30BATh C) H TO,
970 .J 111 MasKopHupyerca romoaorueil J rv.]

e) Bossmem G=R2; mycrb ¢ 1 b— BeKTOPH KaHOHMIEeCKOro 6asmca mpo~
crpancrtBa G Hax R, p,—wmepa mHa [ =[0, n] B R, uMemas B KauecTBe
IIOTHOCTH OTHOCHTeNBHO MepH JleGera ¢ymrmmio sin (2%r), m p, —Mepa

on Q) eq BEa RX R; ¢ gpyroff cTopoHsl, OycTh \’n=€b/2n—80 Ha G. Iloka-

3aTh, 9T0 MOCJELOBATENBHOCTh (1) crpemurcd K O B offyy M mociaemoBa-
TeNBbHOCTD (Vy) crpemurcsi K 0 B off1y, Mo mOCHEZOBATENBHOCTE (W, * V)
ge cTpemurcsa & O B offyy [cp. ra. V, § 5, ynpaskmenme 18],

f) ITocrponTs mpuMep, KOrfa G KOMOAKTHA I (W, V)~ | + V, paccMarpu-
BaeMOe Kax oroOpaskeHme mnpouwssefeHns offyv X o1y B ofl1y, He rano-
HeOPEPHBHO OTHOCHTEJIHHO KOMIAKTHHIX MOAMHO:EECTB U3 off1y. [Tor we
MeTol, 9T0 M B YIpasKHeHHH 6, ¢ MCOONL30BAaHMeM 3aMedaHUsA, 9TO s
sanaHEOil ¢ymkmum f€ E wMenTcsa TakMe KOMUAKTHHE MHOKectBa H C

C eoflyv, 9TO MHOKeCTBO (QYHRUME ¢ > Sf (st) dp. (), e p mpoBeraer H,

Gyger MHOMKeCTBOM GecKOHEYHOro padra OTHocHTeiAbHO R.]

12) Iycts G —NOKANBPHO KOMIIAKTHAA TPYINa, He ABJIAOMAACA YHH-
MOJYJIAPHON.

a) ITokasarh, YT0 CymECTBYer TaKas OrPAHMYEHHAA [OLOKHTENLHAR
Mepa | Ha G, 9T0 Ag+U He OTpaEMYeHa [B3ATH ANCKPETHYIO pl.

b) ITycts p’'—mnesas mMepa Xaapa ma G. Torma p u ' cBeprhiBaeMb
(mpepnoskenne 5). lloxasatb, Wro pu’ ¥ {1 HE CBEPTHBAEMHL

13) Myets r—aueso, yROBIeTBOpsIONee HepaBeHcIBY 0<Cr << 1; s
awboro menoro n>>1 oGozHaunM uepes Ay, Mepy (en--£,-n)/2 Ha R
H DONOEHM Up,r=2Aq1, p# Ao, % ... lp, r

a) IToxasarp, 9T0 HOCIEZOBATENBHOCTE ([y, ) IHAPOKO CXOZNTCH K Mepe
pr B2 R, BOCHTENs KOTOpOH comepmurca B I=[—1, -4-1]. [Hokasars,
970 pna awboro mmrepsada U, comepskameroca B R, mocief0BaTeabHOCTD
(Bn, » (U)) cxopmres.) 128

b) Morasarp, wro mpm r<C1/2 mepa p, n mepa Jleera ma R resa-
ucuMi, OfHAKO Ly, €CTHb Mepa, uHynUpoBamHan uma [ Mepoit
JleGera,

c) Mycre vy, ~——00pa3 meps By, UpH ToMorerum fi—2t B R.

[Torasars, qATO Py BV =y XoTA  RayKkmas M3 Mep
Big V4 B HE3ABHCEMA OT MepH Jlebera [mcHONB30BATH YHparKHe-
HOe 11a)}.
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§ 4. Ceprra mMep M QyHEmii
1. Ceepmua mepvt u Hynrxyuu

IIycte X — AoKambHO KOMIAKTHOE IPOCTPAHCTBO, B KOTOPOM
HeIPepHBHO [eHCTBYeT ClieBa JOKAJbHO KOMIAaKTHAaA rpymna G.
Hycrs, manee, f — monoskuTensas Mepa Ha X, KBasUMHBAPHAHTHANL
oTrOcuTeNbHO G. W, makomen, mycrs y — ¢yHRmus > 0 Ha G X X,
wsMepuMasi OTHOCHTeJBHO M0G0 Mepw Ha G X X um Tarad, d9ro
y(s71,+) maa moGoro s€ G mMeer ILIOTHOCTB Y(S)} OTHOCHTEJIBHO f:

YE)B = x(s7-)B, (1)

9TO, B COOTBETCTBUM ¢ cornamenusmu, npunateiMa B n° 4 § 4 rmaser VII,
MOieT OHITL 3aINCAHO B BUJE

dB(sz) = x(s, z)dB(x). "

Otu maHHEHE ocTaEyTCs HemaMeHHsIMH B n°n° 1, 2 m 3 (3a umckiode-
aueM samegapus 2 B n° 2).

Hamomanw (§ 2, n° 5), 910 ecln y HempepHBHa, a f§ IMeer HocuTenb X,
TO Y — MYJABTHILINKATOD.

IIycts f — roMmuexkcHas QyHKOWA, JOKadbHO [-METErpuUpyeMas
mga X, u p — mepa Ha G. Mepa y(s)(f- ) mus scex s € G mmeer Gazue f§,
nockonbRy ff keasumEBapuanTHa. CaemoBatensHO, ecnn w ¥ f-f cBep-
THBaeMsl, 10 U = {f-B) mmeer Gasuc B (§ 3, mpegnomenune 10).

OueepEngrue 1. Ecau n u f-P ceepmuigaemst, mo eogopam, umo
p u f ceepmuigaemts ommuocumeadvro PB. Bearasa naomhocmy mepti
u = (f-B) omrocumeavro B nasweaemes ceepmrot; meps N U Gynryuu f
omuocumeavro f u obosnawaemcs w * Bf.

Ecam Her yrpossl myTamEHIs], f§ omyckaercs. AHAJOTHIHHM o6pa-
30M OIIPEfEIAETCHA CBEPTKA A HOCKOJIBKIX Mep Ha G OqHON QyHKIHA
Ha X.

Pazauansie CBEPTKE Y ¥ f paBHE MexIy c0G0H JOKaIbHO B-modTH
scrony. Ecnu B mmeer mocmrerem X ¥ cyImmecTByeT HeIpepEHEBHaA
ceeprka P W WM, TO OHA ONPERENAeTCS eNUHCTBEHHRIM CHOCOGOM;
ee W HaSHBAKT TOTNA CBEPTKOH W W [ oTHOCHTedaBHO f.
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IIyets s €G m f — nokampEO [-mETErpupyeMas KOMILJIEKCHAS
¢yernua Ha X. Torga &, mw f cBepTHiBAGMH X
esx(f-B) =7 (B =0 E)N-y()B)y=(v(s) )% (s7%-)-By

a CITef0BATENHHO,
(g f) (@) =% (s 2) [ (s7'2) = (95 () /) (@) (2

JOKANBHO B-TIOITH BCIOTY.

JIemma 1. yemo p—mepa na G. Tozda ¥y, aokasvio (LQP)-urnme-
epupyema, u o6pasom Mepu Y QP npu zomeomoppusme (s, p) >
—> (s, s71x) npoussedenua G X X nu ceba caymcum ¥-(p ® B).

Moskro mpemuonarats u>> 0. Ilyers F €87, (G X X). VMeem

S F (s, s2) dp (s) dp (x) = S du (s) S‘F (s, s7Yz) dB (x) =
={a@ | Fead0Enp@= e |6 916 9B@.

Nrak, ¢yermus (s, ) F (s, )y (s, ) nMeeT KOMIAKTHHI
gocuTenb ® (p ® P)-msmepmma. Coriacmo mnpepgnoxenmio 4 § 8
raasel V, OpefByIiee paBeHCTBO IIOKASHBAET, 9TO 9Ta (YHKIEA
(b ® B)-mETETpUHpPYeMa M

S F (s, slz)dp (s)dp (x) = S Fs, )y (s, x)dp(s)dp(x).

OTUM MOKAsaHE OJHOBPEMEHHO 00a yTBep/KIeHHA IeMMH 1.

Neegnoxerue 1. Hycme u—mepa va G u f—aokasvro P-unme-
epupyemas komnackcras Ppynryus na X. I pednosoncun, umo Gynk-
yus s+ f(s22) x (s72, x) cywecmeenno N-unmeepupyena 6ciody, K poue
HEKOMOPOE0 A0KAALHO [-npered peacumozo MHONCECTNER 3HANEHUD Z,

u umo PYHKYUL T —> S [ f(stz) | x (sY 2)d|p|(s), onpedescrnas
A0KAALHO ROYMU 6cl00y omiocumeavho P, Aokasvro B-urwmeepupyema.
Toz0a n u f ceepmwigaemsr.

Mosxro mpenmonarars f> 0 m u> 0. yers k€ 8%, (X). Tpebyerca
7OKasaTh, 70 YYHKUEA (S, ) > h(sx) CyMeCcTBEHHO WHTeIpPHpyeMa
otrocuTensE0 P ® (F-B) =(1 @ f)-(L®P) (rn. V, § 8, mpenmosxe-

gue 6), TO ecTh 9ITO —S—*h(sx)f(x) dp(s)dp(z)<< +o0 (rm. V, § 5,

npefIosKeHHe 2); OYeBHAHO, [OCTATOYHO J0KA3aTh CYMIECTBOBAHEE
17 H. Byp6axn
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rakoro @ >0, wTo mas ai000TO KOMOAKTHOTO momgMHO:KecTBa K W3 G
BHITOJHACTCA HEPABEHCTRO

{71 (s2) fi@) @xl(s) dn (5) dB (2) < as
Cornacao nemme 1,

T h (sz) f () P (s) du (s) dB (z) =
= S* h(z) f (sz) @xl(s) x (s72, z)du(s)dp ().

Ho ¢pymrmua (s, z) —h(z) f (s72) px (5) x (57" ) (p ® B)-mamepuma
(memma 1) m mMeerT KOMUAKTHHIE HocuTenb. CiemoBatenbO (Ta. V,
§ 8, mpemaoskeEwme 4), mpefHIYyIee BHpajKeHHE DABHO

["r@ @ |79 ex (9 2) duls) <

* *
<(suph) § B @ |2 (6™ 2)du ),
rpe S — mocuTenb yEKmun k. Tem caMmMrupe,unomeHne JOKA3aHO.

IlpepnomernE 2. [Tycmv p — mepa na G u f — aorarvro f-urnmes-
pupyemas romnaercrhas Pynryus na Xe IIpednosoxcum, umo es-noa
Haemca 00no U3 caedyrouur Yeaoeuis:

(I) / u % nenpepuisnti,

(I1) G deiicmsyem cosepwenno ¢ X, a f paswa nyaw na donoanenuu
K cuemromy 00BEOUREHUID KOMNAKMHBL MHONCECIE;

(ITI) p cocpedomouena 6 cuemmom 06veIUHEHUU [KOMNRAKMHBLL MHO-
Acecme.

Ecau p u f ceepmuieaemwe, mo gynkyus s — f(s7z)y(s™?, z) cyuye-
CMBEHHO N-urmezpupyema 6ctody, Kpome HekKomoOpozo A0KasbHo B-npe-
HEOPeACUMO20 MHONCECTNEA 3HAMEHUL] X, U JA0KaAbHO B-nowmu ecwody
GHINOAHAENCA DABEHCME0

1eH @ = 1) a6, Dap)= [ rEON@ @ ©3)
G G

IIyers h € 8% (X). Tar war n m f cBepTHBaeMHe, TO (QYHRIUS
(s, z) — h(sz)f(z) cymecrsemRO (pn ® P)-mETerpmpyema. Cormacmo
aemme 1, ¢yErmua (s, z) — h(z)f{sz)y (s, ) cymecTBeHHO
(0 ® P)-mmrerpmpyema. Ilpm ycmosuax (I) mum (II) mpemmoxenmsa
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OTCIOfi2 BHITEKaeT, 49To oTa ¢yHEOuA (L ® P)-mETerpmpyema; mGo B
TePBOM CIyuae OHA HENPEePHBHA, ¥ MOKHO NPAMEHUTH NPEHI0KOHNE
2 § 2rmae V, a BO BTOPOM OHa paBHA HYJI0 BHE CYETHOTO
00BeIUHeHAA KOMIIAKTHHIX MHOXECTB, H MO;KHO TDPHMEHUTH INpef-
nomeHme 3 oTTyAa ke. B cmay 7reopemm JleGera — DyGumumd,

(remydu@a(-p @)=
= {r@F () (7 ©) dp () dB () =
={rodE [ fe91E D0,
npwieM  QyEKIEA 2 > g (2) = Sf(s"lx) ¥ (s, z) dp (s) moramBHO

p-marerpmpyema. TakuMm o6pasoM, BHAEM, 9TO

(hv M*(f‘ﬁ)) = <h’ g'ﬁ)v
oTRypa g = *Pf.
IlpepmonoxmM Tenepb, 9TO W COCPeROTOYeHA B OOBenuHemHME S
HEROTOPOH IOCIEOBATEIBHOCTH KOMNAKTHEIX MHOKectB. OyHRIEA

(s, ) > h (2) f (s72) % (72, ) @s (5)

cymecTBeHHO (p ® f)-uHTErpHpyeMa W paBHAa HYJII BHE CYETHOIO
o0peMHEEHN T KOMIAKTHHX MHOKECTB, a 3HAUHT, (U @ f)-mETerpmpye-
Ma. A Tar Kak P = @g-[, TO PACCY;KIeHHe 3aBepIIaeTcd Kak B mpe-
AHAYIMEM caydae.

3damevanue. Ycaopue (IIl) npemnomenmsa 2 pemoamsercs,
B 94CTHOCTH, KOI7a W o2paruiera. JlefcTBETeNBHO, TOTA A KasKIOI0
n > 0 cymecTsyeT Takoe KoMuaKTHoe HoaMHO;ectBo K, us G, uro

\ 1
[MI(G“Kn)<7

(ra. IV, § 4, n° 7), m p cocpenorodeHa B 0GbefUACHEN MHEOKECTB K, .
Borxee ob6mum oGpasoM, UycTh p — TaKas MONYHENPEPHBHAA CHE3Y

komeuHas QyErmus > 0 Ha G, wro p(st) < p(s)p(t); ecam p € o°,
10 ycmonue (111) Bumomnero, w60"p- | orpaHUYeHa, a J COCPEOTOYCHA
B TeX jKe CAMHX MHOKeCTBAX, 4TO M P-l, HOCKOABKY P Ha KarKAOM
KOMIIaKTHOM TMOAMHOKeCTBe M3 (G MEHOPHPYETCA HeKOTOPO# MOCTOSH-
HOii > 0. ,

17»
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R. IIpumepst ceepmuléaemvla mep w PyHryui

B mpegnomenuax 3 m 4 mpocrpaHcTBa B'(G) m o/ (G) majgeneHn
TOMONOTHEH KOMRAKMHOTL cCX00umocmy CoOTBeTCTBeHEO Ha B(G) u &% (G).

Ileepnowmerne 3. IIpednosoxcum, uwmo y wHenpeptisna. Ilycmo
pEB(G) u feBX) Tozda:

(I v u f ceepmumeaemnr omuocumeavro .

(I11) @opmyaa (3) n° 1 onpedeasem das awbozo x € X Henpepuigryio
ceepmKy U + 6]‘, KOmopas ecmy KHe Wmo uroe, kak ssemenm yy(R)f, onpe-
dersiemvlli HenpepuigHuM npedcmasseHuem vy zpynnst G 6 G(X);
kpome mozo, omobpancenue (U, f) > p # B¢ eunonenpepwisio ommo-
CUMEAvHO DABHOCMENEHHO Henpepshur nodmioacecms us €' (G) u
xomnaxmunix nodmuoxcecme uz 6(X).

(II1) Ecau, Epome mozo, fE& (X), mo ceepmra W * Bt us {11)
npunadrexmcum % (X) u omobpasxcenue (1, f) — p * Bf eunonenpepusro
OMHOCUMEAbHO DPASHOCTNENEHHO HenpepyusHux nodxnoxcecms us 6'(G)
u Komnakmmuux nodmuoxcecms us &% (X).

HUapecrro, aro p u f ceeprerBaemst (§ 3, npeninoxenne 8 (1)). C npy-
TO# CTOPOHH, B of603HAUWEHHEAX § 2,

vx (W) f= [ (e (9) 1) dit (9 € 6 (X),
mockonbRy 6 (X) ksasmmonmo. B wactmOCTH, gaa moforo x€ X mMeeMm
wx W )@= | G D (@) d (5.

StuM, B COeAWHEHHN C NPEAJOKeHWeM 2 M CKasaHHEM B n° 6 § 2,
moxasano (I1I). Haxonen, ecnn f € ¢ (X), To u = (f-B) mmeer KoMIAKT-
EHH Hocmrenn (§ 3, mpemmoemme 9), m, 3HaumT, W = °f € &% (X).
PaccmoTpuM HenpephiBHOe mpencraBieEnme U rpynmu G B 1OmoJIHe-
Ane ¢¢(X)”, moNyIeHHOE ITPOJOKEHNMEM II0 HEIPepPHBHOCTH oOIlepa-
TOPOB Y% (s), HenpepuBHHX Ha & (X) (§ 2, n° 1, sameuanmme 3). Ilycrp
S — mocureasr meps p. Hocurenn ¢pymrumit yy(s)f (s € S) copepsxarca
B HeKoTOpoM (UKCHDPOBAHHOM KOMIAKTHOM MHo;kecTBe K. Mmosxe-
crBo 6% (X, K) ecTb NmOJHOe BEKTOPHOe MOAHOPOCTPAHCTBO IPOCTPAH-
crea ¢ (X). CaepoBareanno, U(p)f € &% (X). Torpa, Kak B mpefRaymeM
ciyuae, yﬁemp;aeMCH, aro U(u)f = p = Bf u (II1) cEOBa BHITEKaer
m3 ckasamEoro B n° 6 § 2.
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Meepnomemae 4. IIpednosoucum, wmo G Oeticmeyem coseplierHo
X u vy nenpepuena. Ilyemo n € M(G) u f € e£(X). Tozda:

(I) u u f ceepmuisaemsr omuocumenvro .

(II) Popmyasa (3) n° 1 onpedessem das awbozo x € X Henpepuie-
HYI0 CEEPMEY | * ﬁf.

(IT1) Omobpaxcenue (w, f) — u = Bf npouseedenus o (G) x &% (X)
6 B(X) eunoHenpepnsHo OMHOCUMEALHO O02ZDAHUNCHHBLL NOOMHONCECTNE
us M(G) u komnarmusz nodmroxcecms us &% (X), codepacawurcs ¢ nod-
rnpocmpatcmee $%(X, L) (20e L — nepemennoe komnarmroe nodmwo-
acecmeo uz X).

Wsgsectno, aro p m f cBepreiBaemut (§ 3, mpepnosxenme 8 (IT)),
¥ fACHO, 4TO WHTerpann, Qurypupyiomwme B (3), CymecTBYOT AIA
aw6oro xz € X. Ilyers K m L — roMmakTHEeE mogMHO;KecTBA m3 X.
B G cymecrByer Takoe KOMIAKTHOe NMOAMHOKeCTBO H, 9TO OTHOINe-
mus z € K m s7'z € L Buekyr s € H; nyerd ¢ € ¢%4,(G) TakoBo, 4ro
¢{s) =1 gna sBcex s € H. Jlna Bcex f €A (X, L) m z € K nmeeM

S f(sz)y (st x) du(s) = S f(s22)y (572, z) @(s)du(s) = ((@- 1) +#f) (2).

CregoBarenpHO, S f(s72x)x(s7t, z)du(s) ecrp HeupepuBEAsg (QYHKOHA

OT x W ompefelAeT CBEPTHY W * Bf € %(X). Boaee Toro, oToGpakenne
W @-p upocrpancTBa of(G) B €'(G) HeNDepHBHO B TOMOJOTHAX
KOMIaKTHOH cxopumocTd. 3Hawzwur, npepaoxenne 3 (1I1) Bmewer, aro
oToGpaskenune (W, f) > [ = ﬁj npoussesierus o (G) X ¢¢(X, L) B €(X),
OpH J1000M KOMIAaKTHOM IOAMHEO«KecTBe L 13 X, TANOHEIIPEPEIBHO OTHO-
CHTeJIBHO KOMOAKTHRIX NoAMHOKecTB m3 ¢4(X, L). B wacrmocrm,
oroGpaenme (L, f) —> p+Pf mpomsmepemna #(G) X #(X) B €(X)
pasgeabpHo HempeprBHO. Tax Kax ¢4 (X) Gouedno, To 870 0TOOpasKOHHAS
FUNOHCTPEPHBHO OTHOCHTENHO OTPAHMYCHHKX IOEMHOKECTB U3 off (G)
(Tom. Bekr. mpocrp., ra. I, § 4, npemmosxenme 6).

daveganue 1. IIpn ycmosuax npegmomennsa 4, orobpaske-
HHEE L > b * Pf npocrpancrsa of,(G) B B(X) HempepHBHO mpH Haje-
neEmn o/ (G) wupokori Tomomorueil paa moboro f € ¢8(X). Jeicrem-
TeJBHO, MycTh K — KOMOAKTHO® mogMHOMKecTBO W3 X @ S — (KoM-
NaKTHHH) HocuTedb QyHKNum f; Tak Kak G ReH#CTByeT COBEpUICHHO
B X, mo MEO®ecTBO L Tex s € G, miiA KOTOPHX CYmECTBYeT Takoe
z € K, aro s7'z € S, xommakrEo B G (O6m,. rom., ra. III, 3-e man.,
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§ 4, teopema 1). Ilycrs & — umcno > 0, ¢ — $ynruua m3 4. (G),
paBHasd 1 Ha KOMHOAKTHOM MHOKecTBe L, W Mo — dieMeHT u3 off .(G);
MHORecTBO Wo Tex Mep W € off.(G), Aus KoTOPHX

|fe@ane-fe@anw|<e.

eCTh OKPEeCTHOCTH TOYKH WMo B of.(G). C apyroii cTopoBH, QyHKOEA
(s, ) — f(s~tz)y(s7, z) paBHOMepHO EenpeprBHA Ha L X K, m, 3Ha-
quT, Cymecrsyer KoHeuHoe umcio ToueK Z; € K (1 i  n) rakmx,
gTo OAuA aio6Goro x € K cymecrByer i, JJIA KOTOPOTO

)y (578 2)—F (s x (578 o) | < e
npu no6oM s€L. Tax kax u(L)gSqa(s) dpo (s) +& maa moboro

BEW,, To EMeeM Tak:Ke
| § 12y n 6, i) — § 12z n, o dits) | <
<e([o@du9)+e)

I II060T0 Z, YAOBJIETBOPHIOHIEF0 IIPeAHAYyHIeMy HepaBEeHCTBY,
n mo6oro WEW,. Ilycrs Torma W — orpectaocts py B of, (G), o6pa-
soBamHas BCeME Mepamu (W€ W,, mas KOTOPHX

| § 16 n ™ wan@ — {FEz0n(s, 2 dio ()| <o
(1<i<n). flcno, uro mus moboit Mepsr w €W m moboro x € K mmeem
|| tean6 e — [ Hea) a6 D dme)|<
<e(2 S 9 (5) dito () + 26 +1),
a TaK KaK & IIpOM3BOJIBHO, TO T¢M CaMBIM Hamle YTBeme[eHEe JTOKa~

3aHO.

Ipegnoskenus 5. II pednosodcum, wmo Yy, Henpepusno u Kaxcdas
Pynryus ¥ (s,-) ozpanuvena. Tozda:
(I) @ynuryus sr>p(s)=supy(s?, ) na G noaynenpeprisna
xeX

cuusy, > 0 u ydosaemeopsem nepasencmay p (st) < p(s) p (t) 044 ecex s
utus G.

(1) Ecau p€ o#® (@) u fELZ(X,B), mo p u [ ceepmusaemvi
u p*Pf sadaemea aoravro noumu ecody gopmyaoi (3) n°l, npuuem

pP el (X, ) u (lpPf o<t llo )| £ lloo-
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(111y Ecau, k pome mozo, f € 6. (X) (coore. & (X)), mo gopmyaa (3)
n° 1 onpedeasem’npu awbom x ceepmry N * Bt n punadaexcauyio 6 (X)
(coots. & (X)).

(IV) Ecau fc & (X), mo ceepmra p,*ﬂf, onpedeasemasn Gopmy-
a0t (3)y, ecmb me uwmo umoe, kKak aaemeHm  yx (W) f, onpedeanemuiil
HenpepweHuM npedcmasaenuen yy 2pynne G ¢ & (X).

W rospectsa ¥, (st, x) =y (s, tx) % (£, ) cpasy caegyer, uTo p (st) <
<p(s)p(¢). C mpyroil cTOpoHEI, 0 HMOIyHeIpepHBEA CHH3Y KaK BepX-
HsA Ooru6awmas HeMPePHBHHX (yHKOUH.

Iyctb u € o#° (G). Cornacro mpemmoskermio 1, U u 1 cBepTHIBACME;

mpefIOsKeANe 2 OOKA3HBAeT, 4TO (|p,]*ﬂl) ()< S p(s)d|pl(s)
-, : G

goxanbHo f-moute Bciogy. CaenosatenbHo, ecam f  B-msmepmMa

1 |f|{<1, To p # f cBepTHBaeMH K Nw(p,*ﬂf)<5p(s)d|p:|(s).

Ipu srom p»Pf samaercs mokampEo mourm Beomy dopmyaoir (3) n°1,
u6o ycmosue (I11) mpepnoskemma 2 prmonmeHo. Jro Baewer (II).
Ipegnonoxum, 9ro f HenmpepeBHA W OrpaHHYCHA MO AGCOMIOTHOMY
sHaueHm0 efguEmOed. flcHO, uro wmHTerpams, ¢urypmpylomume B (3),
cymectBylor paa mwGoro z€X. IlokaxeM, 9To OHEH HEmPEPHBEO
saBHCAT oT &. Momuo mpepmonarate R>» 0. Ilyere zo€X m &>0.
U nyers K — Takoe KOMOAKTHOe MMOAMHOMKeCTBO u3 G, uro

S p (s) dp (s) < e. Cymectyer Takas oxpecrmocTs V TOoukm z, B X,
G-k
q10 x €V BIeuer

|f(s72) x (7% ) —F (s720) % (7% 20) | < &/p(K)

A Bcex s€K. Torga mna z €V mMeeMm
| § 1), 2y dn o) — { Fla0n (67, o dn )| <

<2 S p (s)dp(s)+ S -};&—r)du (s) < 3e,
G—K K

OTKYJIa W ciaegyer Hame yrteep:kmenue. llpemnodokmM, KpoMe TOTO,

aro f€&% (X). Ilycre H —Takoe KOMOmAKTHOE MOAMHOMecTBo m3 X,
aro |f(y)|<e mas Beex y¢H. U mycrs z¢ KH. Torma s'z¢ H
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oaa Beex sC K, wm, sHaumr,

[t aame|< | peae+]w@dao<
G G—K K

\<a(1+Sp(S)du(S)),
3

9TO W BaRepmaeT JoKadaTembcTBo yTeep:Ememma (III).
Haxonen, ecmn f €& (X), 10, IOCKOABKY &y € offt (X) mpm moGoM
2 € X, umeem

WwhH@= | 16 HE@de,
u, 3Ha9nT, V4 (W) (f) ecTh cBepTHa wxPf, ompemensemas popmymoit (3).

pennoxenur 6. Il pednoroscum, wmo Yy, HenpepuleHo u kaxcdas

dynryus Y (s,-) oepanuuena. Iyemv p(s)=supy (s, z). Hdycmo,
xeX

danee, p u q-— conpaxcennvie nokazamesu (1< p<<+o0). 4 nycmo
ueot®'* (@), a feLP (X, p): Tozda:

(D) n u f ceepmuisaemii;

(I1) ceepmra p * Bt sadaemes aokaavho P-nowmu eciody gopmyror (3)
1 pasna aokaavho P-roumu eciody gynryuu g€ LP (X, B), 0an romo-
poit |l gllp<lipll,asallf s

(II1) g pasna oaemenmy vy (n)f, onpedessemomy HenpepvisHsLM

npedcmasaeruem vy, zpynntt G ¢ LP (X, B).
B cuny ¢opmyas (5) n°5 § 2

i@ flani@< ([ o@" anl©)Ifl<+ .

C nmpyroit cropomki, oroGpaskeHme S+ Vx(S)f mpocrpamctBa G
B L?(X, B) menpepmisEo (§ 2, mpemnoskemme 9). CiegoBarenbHO, 510
oroGpasienue p-maTerpmpyeMo. llycrs

g=| @ nae el (X.p).
G

Mneen llglip<(Sp”"(S)dlul(S))llfllp~ Ipmvensas  npepuymme

saMedanmsa K |f|, BugmM, uTo oToGpaskeHme S§ > & x|f| mpocrpam-
crea G B L? (X, B) p-uarerpmpyeMo, W, CIef0BaTelbHO, OTOOpaskeHHe
s+>(h, es»(|f|-B)) w-marerpmpyemo mus moGoro k€ &% (X). Torma
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npepaoxenne 7 § 1 moxasmBaer, uto p u f-B ceepraBaeMu. Kpome
TOTO,

Je@r@d@ =@ [ 0@ @ he a0
X G

= [t eee B o),
G
a DTOT IIOCIeZHWE HMHTErpast, B CHXy HOpefiaodeHwss 7 § 1, pasen
(h, p*(f-B)). Taxmm oGpasoM, BmgEmM, UTO g €CTb CBEpPTKa M u f.
Jra CBepTKa, COTJIACHO MpPERJIOMKEHA 2 W CHEAYOIeMy 3a HAM
3aMEYAHMI0, 3aJjaeTCA JOKanbHO P-mouTtm BCIomy ¢opmydoi (3).

Homyckad BOJEHOCTb, 9acTO depe3 | »Bf oBosmagator onEy 3 QyHK-
OAR g, YKa3aBHHX B UPe[JIOKEHUH, YTO WO3BOJAET UUCATh
e B lip <l lipra i p Il

BopoueM, ecam X cuerHo B GeCKOHEYHOCTH, STOT CIOCO( BaMMCH BIOIHE
onpaBfaH.

Cnepcreue. ITpu ycaosusx npedaoxcenus 6, omobpascerue
(p, ) r-—»;uﬂf onpedeasem na LP (X, P) cmpysmypy aesozo modyars

nad MPVU(G) (1< p< + o).
ITO BHITERaeT W3 MPeJIOKeHNE 5 B 6 I aCCONUATHBHOCTH CBEPTKH.

3aMeuanmme 2. Ilycrs X ecTsh JoKaIbHO KOMIAKTHOE HPOCT-
PaHCTBO, B KOTOPOM JOKAalIbHO KOMIDAKTHas rpynna G peiictByer
cmpaBa HEeOPEPHBHO Mo 3aKOHY (Z, S) > xs. Ilyers, nanee, § — moio-
sxmrenbHaA Mepa Ha X m 3 — ¢yERuEa > 0 Ha G X X, nmamepmmas
OTHOCHTEJNBbHO J060#i MepH Ha G X X H Taras, 4T0 AIA JHOO0TG
s € G mmeer Mecto pasenctBo O(s)p = y(s,-)-B. Ilycrs, mHakomenm,
f — moraxpHO f-mETErpEmpyeMas ¢yHKums Ha X m p — Mepa Ha G.
Ecmm f-B m p cBepTHBaeMH (0OTHOCHTEILHO 0TOGpAsKeHAA (T, S) > IS
npomsBeferns X X G B X), 10 (f-P) « p mmeer 6asuc f. Torma roso-
PAT, 9T0 f B ) CBePTHIBaeMH OTHOCHTENBHO [; BCAKas NIOTHOCTH
mepHl (f-B) « & oTHOCHTenbHO § HaBHBaeTcs CBePTKOM f M | OTHOCH-
reasHO § ¥ obosHawaercsa f » Pp, mam mpocTo f p.

Iyers G° — rpynma, mpormsomoXomHas G. G° pelicrByer B X
cieBa HempepHBHO IO 3aKOHY (S, X) +> xs. YTBep:KMeHHe, uT0 f W [
CBepPTHBaeMH B YKa3aHHOM TOJBKO YTO CMEICHE, PABHOCHIBLHO
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YTBED;KIEHNI0, ¥TO [L M f CBEPTHIBAGMH OTHOCHTEIBHO Tpynun G°,
meficteyomeii ciesa B X; # cBepTRY f * B cyTh He 4TO WHOE, KAaK CBEpPT-
KE [L * Pformocurensuo rpynnn G°, peficrylomeit ciaesa B X. C apy-
roif cTopoHH, 11s s € G° umeeM y(s)f = y(s7%,-)-Pp. Torma pesyiasrars
n°n° 1 m 2 HemoCpe[CTBEHHO LEPeXOfAT B Pe3yIbTaTH, Kacaomuecs
cBeprok f * Bu. B wacrHoCcTH:
1) Ecan s €G m ecam f mokanpEO B-mHTErpHpYyeMa, TO [ M &,
CBEPTHBAEMH H
(f * &) (z) =% (571, x)f(xs—l)‘ (4)
2) Ecam f m p cBepTHBaeMH ¥ BHIOJHAETCHA ofHO u3 ycaosmit (1),
(1I), (I11) wmpemnomenus 2, To f+ Py 3amaercs doxampHO P-HouTH
BCcIOZY dopmynoit
(F P @)= | F @) (s, @) dp (o). 5)
G
IlpenocrasiseM 9YHTATed0 IE€peHeceHMe APYTHX (GOPMYIMPOBOK.
OrMeTEM, YTO €CiW Y HeIpepHBHA, TO

x(ts, ) = x(s, zt)y(t, 2) (2 € X; s, t €G) (6)

3. Ceepmra w CORPAICEHHOCHb

IIpmMeM cHOBa npenoJioKeHNs ® obo3HadeHua Hawaxa n° 1,
OZHAKO HONOJHHUTENBHO MPEeNOJOHIM, 9TO § OMHOCUMEAbHO UHBAPU-
AHMHA U UMeemn MYAbMUNAUEGTOD %; CIEROBATEJBHO,  — HEIDEPHIB-
Has QymKnua Ha G. .

Ieepnoxepne 7. IIyemb f — aokaavno B-unmezpupyemas @yrk-
yus na X, v — mepa na X u p — mepa na G. Ipednooscum, umo:
() w u f ceepmusaemnr u gopmyaa (3) n° 1 onpedessem aorasvho

P-noumu ecwdy nexomopyw ceepmry P * 8.
(I x-fi U VvV ceepmusaemil.
(IT1I) Dyuryus g(s, z) = fs7z)x(s™) (b ® v)-unmespupyema.
Tozda [ cywecmeenno uHmezpupyema OMHOCUMELLHO (x-;vj,) * v,
gynryus p « Pf, onpedeasemas Popmyaroi (3), v-ummespupyema u
V(e Bf) = ((x-p) +v) () M
Tak xar g(s, ) WATErpEpYeMa OTHOCHTENBHO L @ Vv, To QyHK-
muA f(sx) CyImIecTBEHHO WHTeTPHEDyeMa OTHOCHTeNBHO (x-;t) Qvauaf
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CYIIeCTBeHHO MHTerpEpyeMa OTHOCHTENBHO (Y -u) * v. Cormacuo Teopeme

JleGera — @yGurn, p»bf= S g(s, z)du(s) wv-mETErpEHpyeMa, m
viet)= [ [ e du@ v =
= [ [ 61 dit @ v @ = (-0 e ) (.

IIpumeprn. 1) B cmay pmowasaEHOro BHIIe NPeAdOKeHEA 3 H
caencTuA mpefaoskeBns 5 § 1, Mosxmo B3ATe fE€G(X), vEE (X)
7 pEB (G). Torma ¢opmymna (7) osmauaer, uro BHTOMODPHUIM V >
— ()~ [:,) * v npoctpaHcTBa G’ (X) conpacer k dsuf0MOpPPUBMY f > P * f
npocrpasetBa € (X).

2) B cuny [oKasaHHOTO BHIIE NpeJIOKeHUS J, MNpPeIoKeHEma §
§ 3 m Toro saMeyaHHHA, YTO HOCHTENb HempepsiBaod ¢ymruum g (s, x)
mepeceKaeTca C HOCHTEJAEM MEPH [L ® V 0 KOMIAKTHOMY MHOMKECTBY,
moxku0 B3ATH € (X), vEM (X) u p€ € (G). Torma gopmyna (7)
osHadYaeT, 49ro pHAOMOpPusM v > (y-U)*v mpocrpaHcTBa off (X)
conpascern, & dHmoMopdusMy f > px f mpocTpamcTBa 64 (X).

3) Ecau G peficteyer cosepmerHo B X, TO, B CHIY ROKa3aHEOTO
BRIINe TpeRiIoMeHHus 4, mpefinorkenuda 8 § 3 ®m TOro ’Ke 3aMeUaHU,
910 m B npuMepe 2, MoKHO B3ATh fE K (X), vEEG (X) m pe A (G):

Iregnomenne 8. Hycme f u g—aokaavro B-unmespupyembie
gynryuu Ha X u p€ M (G). IIpednosoxcum, uwmo:

(I) p u f ceepmueaemvr u gopmyaa (3) n° 1 onpedessem 4OKAABHO
B-noumu ecwdy ceepmry |« Bf.

(I1) x-w & g ceepmusaems u gopmyaa (3) n°1 (2de p sameneno Ha
% uv, a f—mna g) onpedessem nokanvho f-nowmu éciody Hekomopylo
coepmry (x-1) * Bg.

(I11) Cywecmeyem ¢ynryus ¢ Ha G, A0KaAbHO P-noumu ecro@y
pasnas 1 u maxras, wmo Pynkyus h(s, z)=g(x)f(sx) L (s)P(s)
(n ® B)=unmezpupyena.

Toeda gynryuu g () ((n+Pf) (2)) u f(z)(((z-p) «Pg) (x)) cyryecm-
6eHHO B-unmezpUpYeMBL U CRPABEOAUSO PAGEHCINED

[ra@na@d@={s@@NEd@.  ©
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Heitcreurensno, B cmwiy (III) m reopemm JleGera — @Oy6unm,

pymxman o> g(2) | F(2) % (Y P(s) dp(s) pmmrerpupyewa, B
I= {1 g @u e v () du (o) dB ()=
={e@d@ [ 1606 e dn ).

Ho y-u=p, u, ciegosarenbHo,
[t v drEe =0 @

JOKANbHO P-moutm BCIOXy. ITO NOKasHBaeT, YT0 QYHRIEA - T —>
—> 2 (2) ((w*8f) (z)) cymectserHO B-mETErpEpyeMa, W

= g (@) (1« (@) B ().

C npyroit cropomm, nemMa 1 mokasmBaer, uro ¢yHKOMA (S, Z) >
> g (sx) f(z) 4 (s)P(s) mETerpupyema ormOcEmTENBHO (Y -M) ® B.
CnegoparenpHo, PyaEnuUA (s, x)+—> g (s~x) f (2) P (s™') mHTerpEmpyeMa

OTHOCHTEIBHO L ® B, m
I1={§ 2(0) f (@)% () di(9) B () =
=[t@B@ [ecnvEndio.

Ho §-p=p, m, cregosareisHo, jg(s-lx)w(m dp (s) = ((x-n)+g) ()
JOKATBHO P-IOYTH BCIOAy. OTO IMOKA3HBAET, UTO (VHKIUA I +>

> f () (((x-n) * Bg) (x)) cymecTBeHHO [-mMHTErpEpYyeMa I
1= 1(2) ((C-) #88) (2)) 4B (2).

TeM caMEM mpejio;KeHHe [OKA3AHO.

Hpumepn. 4) Moxno Baars f€G(X), g€&% (X) u p€G (G
(c p=1).

9) Ecmm G peiicryer copepmienno a X, To MosKHO B3ATS [ € &% (X),
EEXH (X) m pEok (G)(c p=1).
6) Mosxmo maate f€LP(X, B), g€LY(X, B) m p€o#P(G), the

1< p<<+ o0, —:7 +—;—= 1, p=y~14. VYcaosusa (I) u (1I) sunonsenn
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B cmiIy npennom‘elmﬁ 5 m 6. Noramem (III). Kar Geuro moxasamo, .
[ cocpemoTOYeHA B CUETHOM OOBe[MHEeHMM .S KOMIAKTHHIX MHOKECTB.
BosemeM B KauecTee P XapaKTEPUCTHUECKYI0 (YHKIEIO MHOMKecTpa S.
Oyexoua b (p ® B)-uaMepuMa: RefCTBETENHHO, .3TO BEPHO AJA (GYHK-
mr (s, ) g(z) % (s)P(s), a cormacEo semme 1, m paxs QyHK-
ma (s, z) > f (sir). IIpm aroM, mocKombKy g paBHA HYJIO BHE CUeT-
HOTO O0BefidHeHUA [-WHTErPHPYEeMHIX MHOKECTB, £ paBHA HYII0 BHE
cueTHOTO0 oObefuHennss (U @ [)-uHTerpMpyeMEIx MHOKeCTB. 'Torma |
(rn. 'V, § 8, mpemmosxenve 4) umeeM

J= SS'Ig(x)f(S“lx)lx(S‘l)xp(s)d|pl(s)dﬁ(z)=
=fle@idB@ ["IHealEyvednle. O

Ho Tar kak g (cooTB. V) paBHO HYJIO BHE CUETHOTO 0OObeNHHEHWUS
WHTErPUPYEMHEX MHOKeCTB, TO BeDXHHEe WHTeIPAIb B IPABOA YaCTH
¢opmyns (9) paBHH CymecTBEHHHM BeDXHMM mHTerpamam (ri. V, § 2,
opemgnoxesne 3). Ilockombry ke p=¢-p, To (ra. V, § 5, mpenio-
eane 2) ‘

"tea ey vedmlie= {1116 ).

CormacHo mpegmoskenmi0o 6, 3TOT mOCHeNHWHA WHTEIPal KOHEYeH
m paseE (|[p|+8f|)(z) moxansHo P-moarm Beiopy. CaepmosareanHO,
nMeeM

J=T*lg($)|(|ﬂl*ﬂlf|)(x)dﬁ(x),

nJ KOHeYHO, mockoabky g€ LY, a |p[«8|f|€ LP (upemmosxenue 6),
Crano 6u16, B (U @ P)-mETerpupyeMa.
Torga ¢opmyna (8) osHauaer, uTo SHIOMOPPUIM

g (1-p)eg
npocrparctea LI(X, B) mna p€o#P(G) conpaxen w sEZOMOPHUIMY
f > n=f npocrpaucrsa L® (X, B).

4. Ceepmua mepst u PyHEYUU HA pYyhne

Ilycrs G — I0KaABHO KOMIAKTHAH Tpynma. 3aduxcupyeM B n°n° 4
# 5 NIONO)KUTEIHHYI OTHOCUTeIHHO WHBapHaHTHYIO Mepy P 5= 0 Ha G,
¥ OyCTh { M % - ee JeBHH M NPaBHH MyJABTUINIMKATOPH (HamoM-
#uM, 9o ¥ = yAg). Ecam p — mepa Ha G m f — noxanbHO
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p-mBTerpupyeman ¢yEKnus Ha G, TO CBePTHBAEMOCTh | M f ¥ CBepT-
KH o « f (COOTB. CBEPTHBAEMOCTE f U | B CBePTKH f % [1) OIPeferAoTCsH
UyTeM pacCMOTPeHEMs (G KakK TPYUOH JeBHX (COOTB. MPaBHX) me-
peHocoB B caMoii ceGe. McTomKyeM mpUMeHNTeIBHO K 3TOMY CIyYaio
HEKOTOPHE U3 HPeRHIYIMUX DPe3yIbTATOB:

1) Ilyctse p — Mepa Ha G m f — IoKadbHO [-mETErpHEpyeMas
KomunexcHas ¢yaxnua #Ha X. [Ipennono:xuM, 4Yro BEIIOJHEHO OJHO
uH CAeqyomuX YCIOBHUM:

(1) f menpeprisHAa;

(I1) f paBHa HydI0 Ha JODOJHEHMH K CYeTHOMY O0BeIMHEHHIO
KOMIAKTHHIX MHOMKECTB;

(IITI) p cocpemoToueHa B CYeTHOM OOBeIUHERME KOMIAKTHHIX
MHOKECTB.

Ecim p m f cBepTHIBaeME, TO JOKANBHO [B-DOYTH BCIOXY

(e ) (@)= | £ 1 () dua (9). (10)
el
Ecam f m p cBepTEIBAEMEI, TO IOKAXBHO [-TIOYTH BCIOLY
(Fem) @)= | Fas)w’ (72 dun(9). (1)
G

2) Ilycrs p m q— conpsxernsie nokazarexnn (1 < p< + o00). Ecam

—1
uE of* /q(G) u fELP(G,P), Ton u f cBepTHBaECME m W[ paBHA
IOoKAamBHO P-mowTH BCOAY Hekoropoll ¢ymknmm m3 LP (G, B); mmeem
(mpm oTMedueHHOR y:Ke BEIlle BOJBHHOCTH O(0SHATCHMIA)

o fllo<liwlly~1/alt fllp-
EcnnuEa/Il"'—Uq (@) m fELP(G,B), T0 f u W cBepTHBaeMEH H fx[
paBHa IOKaJbHO [-MOYTH BCOXY Hexoropoin ¢ymrmum m3 LP (G, f);
mmeeM | fopllp<[lpll —1/all f
3) Orobpaskennsa (w, fyr>p*f @ (f, W)=>f+p ompenensmiorT

lp:

B LP(G, ) CTPYKTYpH mIeBOTO MOJYHAA HAJ a/lx_”q (6) m mpaeoro

MOAYst HAR off /e (G). 9ru pea sHemmHwx sakona B L? (G, B), B cory
accONMATHBHOCTH CBEPTKH, HePeCTAHOBOYHEI.

4) Ecnm p»f HempepeBHA u B8ajjaeTcs B KasKmoil Touke fopmy-
aoit (10), To

wef)@={ ) dulo). (12)
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Ecim f+p HeupepeiBHA W 3ajiaeTci B KasKmoH Touke (opMmy-
aon (11), To

(Fem@= [ 1D () du o). (13)

5. Ceepmua pynryuil na zpynne

Coxpammm obosnauenus G, f, y, ¥’ us n°4.

HamomauMm, uro Ais KoMmjexkcHOM ¢ymknmm f Ha G CBOHCTBO
OHTH JIOKalbHO f-mATErpHEpyeMoit He 3aBmcmT oT BhGopa f. Ilycrs
Z(G) — MHOKeCTBO BCeX QYHENUH, 06MamalomuX 5TEM CBOHCTBOM.
Ecim f € £(G), g € £(G), To oTHOWeHHe

«f-p = g-p cBeprrBaeME»

He 3aBmemr ot BHGopa § (§ 3, mpemnosxkenme 6). Bymem Torma roso-
purb, uto f m g ceepmuidaemt. Cormaceo n°1 (f-B) « (g-f) mmeer
Bug k-P ¢ h € £, upuueM h onpemensercs ¢ TOYHOCTHI 10 3HAYEHHIA
Ha IOKalbHO [-mpeHeOpeKEMHX MHOKecTBaX. Ilomokum h = f + Bg
u GyjeM TOBOpHUTH, 4TO A eCTh céepmka QYHEOUEA f B g OTHOCHTEIb-
B0 f. (Ecam Her yrposw myrammEH, § omnyckaercs.) Ilpm samene P
Ha {-P, rme ¢ — HempepuBHOe mHpexcraBienwe G B R}, h He m3Me-
gurcs (§ 3, mpemnoskenwe 6); ecam ke P samemnts Ha af (a € RY),
T0 kb 3aMeHMTCA HA ¢h. AHaNOrMYHHIM 00Pa30M ONpeeNAeTcs CBepTHa
HeCKOJIBKNX ¢yHKHM Ha G.

Ecnm omaa m3 cBeproK (yHKHUIl f ® & HenpepHBHA, TO OHA OIpe-
HelsAeTCH eUECTBEHHHIM cuocoboM, uGo HocHTeaeM MepH c.nymn-r G.
Torma ee HasmBaroT cBepTKO#A f ¥ g oTHoCHTENBHO [.

fAcuo, uTo

fxBg=(f-B)+Bg=1+B(g-B). (14)

Meegnoxesue 9. Hycms f, g€ L (G). I pednososcumn, umo Pynk-
yus s> g(s (@) F(8) % (sY) cywecmeenno P-ummezpupyema eéciody,
KEpoMe A0KEAALHO [-npenel pescumoz0 MHOJCecmEA 3HAYEHU T, U Ymo

PynEYUS T —> S |g(s2x) f(s) | % (sV) dB (s), ompedesennan ao0KaALHO

P-noumu eciody, aokasvno P-unmespupyema. Tozda | w g ceepmui-

saembl.
9ro BHTeKaeT M3 mpepiaoyxenns 1. .
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IIrepnomerne 10. Hyemo f, g € £(G). Ipednoroxcum, umo odna
us smuzxr dsyr PyHKYUl HenpepHeHA UAU DABHA HYAI0 HA ONOAHEHUU
K cuemnomy 00%vedunenuio wKomnakmuur muoxcecms. Ecau [ u g ceep-
musaemsl, mo Pyrkyus fx g 3adaemes sokasvho P-noumu eciody

dopmyaoli
7+8)@=[ g f O 16 dBE= | f@ @)1 67 db o). (15)
G . G

dto creayer m3 LPeAJIOEHMA 2 W 3aMedammii n°4.
B uwacrrocTH, ecim f+ g HempepHBHA W 3afjaHA B Ra:KIoH TOUKe
dopmynoi (15), TO

)@= e @uHBEO= 16 g6 1 ¢ dBE. (16)

B eme Goaee wacTHOM ciaydae, Korma ff—Jjiesaf W IpaBad Mepa
Xaapa, eci f+g W g+f HeOPEeDHBHH M B33aflaHH B KAKIOH ToUke
~$opmymoit (15) m aHamoruwHoil gopMymoil mua g+ f, mMeeM

(Fr0)@=+NE=[FeEdpe. (A7

Irepnoswerwe 11. Hyeme f, g€ L (G). II pednoaoxcum, umo ofna
us Pynkyuii f, g nenpepuena u odna us Pywkyull f, g umeem
romnarmuuili Hocumeav. Toz0a f u g ceepmugaemn. Dopmysa (15)
onpedeasem Oan aw0b020 r€G Henpepusnyw ceepmiky fsg. Ecau
fEH (G) u geekH (G), mo f+gek (G).

910 BHTeRaeT W3 HpeoKeRmd 3 u 4.

Oeemnoxeane 12. Hycmv p u q—conpaxennbie nokasameu
(1< p< +o0). Eeau fy=Y1€L1(G,B) u g€L”(Gyf)y mo | u g
ceepmuisaemss, [+g pasna ao0KaibHo P-noumu eciody Hewomopoi Pyhk-
yuu uz LP(G,B) u

1 Fs gl <l fx=bll [ 2 e

Ecau fELP(G,P) u gy’ ~V1€ LY (G, P), mo f u g ceepmuisaemsl, f»g
paska a0kaabHo B-noumu ecody wneromopol gyuryuu us LP (G, B) w

| F+gllo<Iflpllgx—12 ”1'

710 BHTeKaer W3 IpeauoKeHwmi 5 m 6 m 3aMedammit n° 4,



5 CBEPTKA MEP W ®VHKIHHU 273

[IeepnosxernE 13. Ecau fy € LY (G, B) u g € % (G), uau f€ K (G)
u gy re L1(G,B), mo f u g ceepmugaemr u (15) onpedessem Ous

kascdozo x€G ceepmry f+g, xomopas npunadaexscum &% (G).
3To BHITEKAeT W3 IPENOKeHMA O W 3ameqammii n° 4.

eennoskenne 14. Ecau fy 1€ LM (G, P) u g€ L™ (G, B), mo gop-
myaa (15) onpedessem Oan kamcdozo TEG 02paAHUNERHYIO CéePMEKY
f*g, DasHOMepHO HenpepusHylo 6 npaeol. DAeHOMeDHOU cmpykmy pe
epynnu G.

Mn ysxe smaeMm, wro fsg mpmmEagmeskur L7 (G, p) (upepmosie-
mme 5); mpm orow (feg) (@)= | F(es)g(s)dv(s), e v=x"Lp;
v ecTp mpasas Mepa Xaapa. CiemoraTenbHO, ‘

(e 2) (@ —(F e @) <N gl | 17 @ —F @5 dv(s) =
=llgll { 1) — F @'z57) | v s),

I TOCTe[HHH WHTErpaj eKojb YLOAHO MAl, KAK TONbKO z'zt npw-
HAAeKET Hajge/Kamel OKpecTHOCTH dJeMeHra e (§ 2, mpenmose-
gne 8).

Meepnoskeane 15, Hycms p u q—conpascennve nokasameau
(1 <p<<-+oo). IIpednososcum, umo P sresounsapuanmua, U nycmo
fEL’(G,B), g€ LY(G, P). Tozda f u g ceepmusaemn. Dopmysa (15)
onpedeasem das xaxcdoeo x € G ceepmry f* g, npunadaercawyio & (G)
u mawyio, 4mo |1+ lle<||fllpll&lla- -

B cavom pexe, g€ LI(G, p), m, snaunt, dynrmusa s —> g (s°1z) f (s)
p-maTerpupyema fua Beex x€G. Hpm stom

[1eat@ide< ([1rord#®)” ([lsEmrae)” -
| =Uf1s (§ al @178 )™ =17 10112l

ciefoBaTeNbHO, [ W g cBepTHiBaeMH (mpefioskenme 9). B 1o jxe Bpemsa
paguM, uro (19) ompepenser pajA J00ro x CBEPTKY f+ g, IpuueM

[(F=g) (@) < Fllpllgllg-

18 1. Byp6arm
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Hus f u g m3 & (G) nmeem f+g €% (G) (npemnosenne 11); caeno-
Batrexnbro, A fE€LP(G,B) m g€LI(G,P) creprra fxg, mocras-
nseman dopmymnoil (15), ABiAeTcs DABHOMEDHEIM Ipef[eloM QYHKIIil
us ¢% (G) u, crano GuTH, npmHALIEKET A (G).

Caencreue. Iycmv f€L2(G,B), g€L*(G,B). Toeda f u §
ceepmusaemi. O0na us ceepmox f+g npunadiexcum o4 (G), u ee 3na-

yeHue 6 ¢ pasHo S]‘(s)g(s) dp (s).
G
Hocrarouro B mpefno:xeHu:m 15 mojxoXnTh p = ¢ = 2 ® npm-

meraTh (16).

He 6ynem Gonee mpexmonarars f eBommBapuanTHOi. Ilycrs p —
Takad IOJyHEeNPepHBHAA CHH3Y KoHeuHasa ¢yEknua >0 ma G, 4ro
p(st) < p(s)p(t) maa mobux s, £ w3 G. OGosmaumM uwepes L° (G, P)
MHOeCTBO BCEX KJIACCOB KOMIJIGKCHHX (QYHKnuii Ha (, UHATErpHu-

pyemuix ormocEmTenbuo p-f. Ilpm oroGpamenmm fr—f-p LP (G, B)
0TOKIECTBIIAETCA € (He B3aBHCAMAM oT BHGopa f) MHOKECTBOM Tex

snementor ms o#° (G), Koropme wmetor Gasuc B. Ecam mouosmurs

o= { 1) p(s) B (s)

&
naa f€Le (G, P), To aro oTomecTBIEHHE GYIET COTIACOBHIBATHCH
¢ HopMamu, Tak 4to L° (G, P) mpejcraBmTcA B BUJIE IOJHOMH HOpMH-
poBaHHOI Hofaiure6pu aare6pu o#” (G). B cmry npegmoskenus 10 § 3,
ato Gyner maxe ApycropoHHmi mieax B off” (G). (IIpu p = 1 BHOBB
IPUXOAEM K yrBep:kfeEnaM n°4.) B wacraocrn, LY(G, B) oroskmecTra-
MO ¢ HeKOTODHIM 3aMKHYTHM JBYCTOPOHHUM HpeaxoM B o/1(G).

eepnoserne 16. ITyemv U — nenpepuishoe npedcmasaenue zpyn-
na G 6 6anaroso npocmpancmso E. Iloaoxcumn o(s) = ||U(s)|| 0as
rancdozo s € G m U(f) = U(f-B) 042 waxdoi dynryuu f € L°(G, P).
Tozda fw> U(f) 6ydem aunelinum npedcmasseruen anzebpu L°(G, B)

¢ E marun, wmo ||U(f) || <]|fllo-
ITo BHTeKaeT M3 cxazagHOro B n°6 § 2 u mpepgmokenmua 11 § 3.
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6. II'puaodcenusn

[Ieepaoxerne 17. Iyeme G — 10KaAbHO KOMNAKMHAR 2pYRNA
u A — nodmnoscecmeo us G, usmepumoe u He A0KAAbLHO Rpenelpe-
sumoe omuocumeavho mepw Xaapa. Toeda A-A-1 ecmv orpecm-
HOCMb afemenma e.

IIyets P — mesasm mepa Xaapa. CymecTByeT Takoe KOMIAKTHOE
nogMHOKeCTBO K w3 G, uwro B = A K wuHTerpupyeMo U wuMeeT
mepy >0 ormocmrensHo P. [IpumenmM cuengcrBue mpemmoskenus 15
K [=g=qg @Oyacnua F = ¢z * ¢ BempepsBEa # >0 B e.
CiueoBaTe1bHO, CyIECTBYeT TaKasg OKPECTHOCTh V odiieMeHTa e,
aro F(x) > 0 gaa Bcex z € V. Ho

F (@)= { 95(5) 9n(a75) dB (5) =B (B 2B).

Takum oGpasoM, mag Bcex z €V wumeem B(1zB %% ¢, OTKyma
z € B-B-!. Caeporareapno, V< B-Blc A-A7L.

Caeacteue 1. ITyemv H — nodepynna epynnut G, usmepumasn
omuocumenvio meptt Xaapa p. Tozda H aubo omrpuma, aubo 40ka.ib-
Ho PB-npenebpercuna.

Tak kaxk H = H-H™1, o B caywae, korjga H ne moKaabHO P-mpe-
HeOpe;KUMa, OHA COAEP:KUT OKPECTHOCTH 3JieMeHTa e (Ipefiioke-
gue 17) w, cramo Geith, oTkpeiTa (O6m. Tom., ra. III, 3-e uan., § 2,
CIe[ICTBHE TpeIIosKeHnd 4).

Caggcreue 2. Ilyemv L — nodmnoswcecmeo usz G, yemotiuugoe
OMHOCUMEAbHO YMHONCEHUS U Makoe, 4mo ez0 0onoiHeHUe AOKAALHO
npenebpexcumo omuocumeavio meprt Xaapa . Toeda L = G.

JleficTBuTenbHO, [fonoaHeHUsT K MHokectBam L w L L-1!
JoxambHo f-npenebpesmumu. Ho L)L~ ects moprpynma, u, 3HAQUHT,
orkphita (caemcreme 1), a cnegoBaTenabHo, w saMKHyTa. [losromy
G — (LN L), KoTopoe OTKPHTO ¥ JOKAXbHO P-Ipenebpe;RmMo,
nycro. CaepmosatensHo, G = L) L1,

Meegaomenne 18. Iycmv G — 40KGAbHO KOMNAEMHAR epyRia
u I' — mnooncecmeo, nadenennoe marumu ymHuoxcenuem (u, V) —= uv

u omoeaumoli monoaozueil, ymo:
18%*
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1) monoaoeus ¢ I' uneapuanmuna ommocumesbHo nePeHoCos;

2) cyscenue ymHoxmceHUL Ha 410606 KOMRAKMHOEe NOOMHONCECTNEO
u3 I' HenpepuaHo.

IIyemv f: G — T ecmv omobpaxenue G ¢ I', obaadawowee men
ceoticmeom, umo f(xy) = f(x)f(y) Oan ecex z, y usa G, u usmepumoe
omnocumeavio meptl Xaapa B na G. Toz0a f HenpepsieHo.

TMonomum g(x) = f(z~1) maa Bcex z € G. Tar kak f u g P-mame-
PUMEI, TO CYINECTBYeT Takoe He P-nperHefpe;KmMMoe KOMIAKTHOE TO[-
MHO;KecTBO K m3 G, 4T0 cy:ReHNA QyHRNuil f m g Ha K HempepHBHLL.
Orobpamenne (z, y) — f(zy™) = f(x)g(y) upomasenenns K X K 8 I’
HeNpepHBHO, TOCKOAbKY yMHOkeHEHe B ' Hempepubao Ha f(K) X g(K);
HO 3To oToOpasKeHme 3amICHBaeTCA B BUAe (o, Ime P ecTh
otofpamenne (Z, y) —> zy~* npoussenenna K X K sa K-K™',a ¢ —
cysweame f ma K-K-!'. Ilyets R — oTHONIEHWE 3KBHEBAJIEHTHOCTH,
onpenerennoe Ha K X K oroGpaerneM . Orobparkenne 1’
daxTopmuomectsa (K X K)/R ma K-K-!, monyduennoe u3 1 ¢ax-
TopHWaanued, HempepwBHo, H, sHaumt, (K X K)/R ormeammo, a ' —
romeomMopduaM. Tak Kak o1 HEIPEPHBHO, TO BHAHEM, UTO CY:;KeHHE f
Ha K-K-! menpepwsao. Ho K-K~! ectp oKpecTHOCTH dileMeHTa ¢
(upemaoskernme 17); ciaemoBaTennHO, [ HempephiBHa B e. Tak Kak
AIA RaEA0r0 Zo € G mMeeM f(zoxr) = f(xo)f(x), To f HempeprBHA B Zo,
noCKoABKY Tomoxorug B I' EEBapuMamTHA OTHOCHTENBHO HEPEHOCOB.

Caepcreue 1. IHyemv G — aokaavHo komnarmuaes epynna, p —
mepa Xaapa Ha G, E — omdeaumoe Ooueunoe JL0KAALbHO BHNYKAOE
npocmpancmeo u U — makoe aunetinoe npedcmassenue G ¢ E, umo
U(s) € £(E; E) daa wwbozco s € G, u P-usmepumoe npu Hadesenuu
Z (E; E) monoaozueli npocmoii cxodumocmu. Tozda U — uenpeptis-
Hoe auHelinoe npedcmasaenue.

Ilyecrp I' — rpynna aBToMopdmsmMoB mpocTpaHcTBa E, HajgeleH-
HaA TONOJOTHEH HpOCTOH CXOAMMOCTH. IJTa TOHNOJOUHEA OTHEJIAMA
I WHBAPMAHTHA OTHOCHTEIBHO IepeHocoB. IIycts K — KoMmakTHOe
nogMHoskecTBo 3 I'. Torma K orpasmueso B £ (E; E), HameleHEHOM
TOMOJIOTHEeH MPOCTOM CXOAMMOCTH, ¥, CI€OBATEIbHO, PaBHOCTENEHHO
menpepuBro (Tou. Bekr. mpocrp., ra. III, § 3, Teopema 2); smaunmr,
orobpamenme (u, V) +—> vou npomsbenerns K X KB L (E; E) menpe-
pHBHO (TaM e, § 4, caencreme 1 mpepmosenna 9). Takmm oGpasoM,
nasa moboro z € E oroGpamenne s +— U(s)z mpocrpasctBa G B E
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HenpepuBHO (npepuo:kenme 18). A Tar rak E Goueuso, To U Hemnpe-
puieaO (§ 2, mpemmosxenme 1).

Cunencreue 2. Iyems G — aokaavno Komnarmuas epynna, P —
mepa Xaapa na G, E — cenapabeavroe 6anaxoso npocmpancmeo
u U — makoe auneiinoe npedcmasaenue G ¢ E, umo U(s) € £ (E; E)
oaa ecex s €G. Iyemv (an) — momaabHas nocaedosamesbHOCTb
¢ E u (a,) — ecody naomuas nocaedosamesbhocms 6 eOUHUYHOM
wape B’ conpsacennozo v E npocmpancmea E’, nadeaennozo caaboik
monoaoeueti. Ilpednososcum, umo gynryuu sv— (U(s)am, a,) Ha G
B-usmepums. Toz0a U — Henpepwisnoe auneiinoe npedcmasaeHue.

Crmauana mokaskeM, uto Aia atoboro z’ € E' unciossie QyHKumm

s (U (s) @y, 2")

p-maMepuMEI; MOKHO orpaHMUHMTBCA ciaydaeM, korma ||z || < 1,
7 Tak Kar B’ merpumsyemo B caaGoit romonornm (Tom. BeKr. mpoctp.,
ra. 1V, § 5, npepnoskenne 2), To HaleTcA MOANOCIENOBATEIBHOCTD
(a,'lk) nocnenoBarenbrocTH (a,), caabo cxomAmasca K z'; CaejfoBa-

TeIbHO, (YHKOHSA
s— (U (s)am, 2")

AIBJIAeTCA DpefeloM MOCIeI0BATeIbHOCTH [-H3MEPHEMHX (QYHKNNI,
OTKYJa W BHTeKaer Hamle yreep:kmenne. M3 Hero caenyer, 910 oTobpa-
sweane s —- U(s)a,, rpynus G B E f-nsmepEMo npH xio6oM m (ria. IV,
§ 5, mpennosenne 10). C npyroif cTOpoHEI, CYHIECTBYET IOCJIEI0BA-
TeJBHOCTE (by) sdeMeHTOR E3 E, ABIAOmMUXCA JNHEUHHMH KOMOH-
HAI[@AMHA 5JEMeHTOB a;, BCIONY IUJIOTHAf B ENMHAYHOM INape Ipo-
crpagetea E. Tax kak [|U(s)||=sup || U(s)bn|| maa kasgmoro
m

SEG, 10 s> ||U(s)|| msmepmmo. Ilyets K — KOMmaKTHOe HOAMHO-
ecTBo W3 G m & > 0. CymecTByeT Takoe KOMIIAKTHOE MHO;KECTBO
Ko K, uro p(K — Ko) <& u cymenna Ha Ko QYEROHA s>
— U(s)am B s+—>||U(s)||] menpepmprm. Torga oroGpasxemma U(s)
i s € Ko paBHOCTENEHHO HENPEPHBHEI, H TONOJOIHA IIPOCTOMH
cxogmMocte mHAYIHpyer B U(Ko) TOMONOTHIO IPOCTOH CXOZMMOCTH
Ha MHOMKecTBe, 00Pa30BAHHOM SJeMEeHTAMHE 4, (Tol. BekT. mpoctp.,
ra. 111, § 3, npepnosxenne 5). CremoBaresibEO, 0TOGpaskenne s+— U(s)
muOKectBa Ko B L (E; E) HeupepHBHO. A TOTrR@ [OCTATOYHO NIPH-
MeHHTH caencTeue 1.



278 CBEPTKA WU IIPEINCTABJIEHUA ra. vii, § 4
7. Peeyaapusauyus

Ieepaoxerue 19. Hyecme G — 10KaAbHO KOMRAKMHAA 2pynRa,
B — omuocumesvno uneapuanmmuas HeHYA€6AR NOAOICUMEALHASL MepPA
na G u B —basuc Puavbmpa orpecmuocmeil aremenma ¢ ¢ G, obpa-
306AHHBLIL 6CEMU KOMNAKMHBLMU Okpecmuocmanu. Ilycms, dasee, fyy 0aa
10601 oxpecmuocmu V € B osnauaem Henpepwsnyio Pynryun >0

Ha G ¢ nocumeaem, codeprucawumca 6 V, 6as xKomopoi S fvdp = 1.

Toeda 6 H(G), HaldereHHOM monosoeueli KOMRAKMHOU crodumocmu
na K (G), 0aa awbo2o n € M(G) umeen

]J,:l]m(p,*fv)ﬁ:hm(fV*p')ﬁi
v v

ede npeden Gepemcsa no guavmpy cewenuti 6asuca B.

B romonormu rommakTHOH cxopumMoct: Ha €(G), fy-f crpemures
K & 00 ¢uisTpy cedenmii Gasuca B (§ 2, caemcreme 1 memmer 4).
CaenoBarenbHO, | = li;np, « (fy-Pp) = li;n (fy-B) = u B H(G), mHame-

JeHHOM TOmOJorueit KoMmuoakTHOH cxopmmmoctu Ha ¢4 (G) (§ 3, cuen-
cTBHe Npemoskennsa 12).

3dameuannasa 1) Takmm oGpasom, BuamM, 910 BCAKAA Mepa
Ha G ABIseTCH TPEASIOM Mep, 00J1aJanInuX HenpePuleHol RA0MHOCIbIO
OTHOCHTENbHO j060ft Mepu Xaapa (B TONOJOTHMM, YKa3aHHOH B Lpef-
aoxernu 19, m Tem Goree B MHPOKOH TOHOJIOTHWH).

2) Ecam G merpmayeMa, TO MOKHO B KadecTBe B B3aTh Rocaedo-
sameavrocme (V) okpectaocreii. Torma u 6ymeT mpepmemoM mocaemo-
BarexbHOCTH Mep (W * fy,) P ¢ HempepsBHEME miaoTHOCTAME. °Ecin
G — peficteuTensHass rpynna Jlm, To MoyRHO B3ATH fy, GeCKOHEUHO
nuddepennupyeMpMu; Kak OyfeT NOKa3aHO B JajbHEHINeM, Torfda
¥ IIOTHOCTH W * fy, Gyayr GeckoBeuHO auddepeHInpyeMbIMIL.

eeprowerue 20. Ipu corpanenuu ycaosui u obosrnauenuli nped-
aoxcenus 19, nyemv p €1, 4oo] u g € LP(G, B). Toz0a

g:limg*ﬂfvzlimfv*ﬁg
v v
8 cuvicae Hopmy Ny, ede npedea Gepemca no guavmpy ceuenutl 6asu-
ca ‘8.

Hdocratouso npmmenuTs npemroskenme 6 (III) storo maparpada
H CJIeficTBHe 3 JeMMH 4 § 2.
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SamMeganme 3. CorracEo upepiroxenmo 15, QyERUNE
gx*fy um fy» g npuEagme:rar &4 (G).

Caepcrug. [Mycmv W — gamrknymoe sexkmopHoe nodnpocmpancmeo
npocmpancmea LG, B). Jas mozo umobw W 6wao aeenm (CoOTB.
npagsim) udeanom aneebpw LYG, B), Heobrodumo u docmamouro,
ymober W 6bl40 uHeapuaHmMHO 0MHOCUMEAbHO Ae6biZ (COOTB. RPAGHZT)
neperocos us G.

Ipepnonosmnm, aro W — nesriit mpean. M nycts s € G m g € W.
Nmeem e,+ g=1limfy = (esx g) = lim(fy =g}« gu (fy » e5) « g€ W,
v v

clefoBaTeNbHO, &, £ € W, m, cramo Owte, y(s)g € W. OGparno,
ecan W mBEBapmaHTHO OTHOCHTEIBHO JeBHX IHEePEHOCOB, To W * Bg € W
Jiis BceX W Eofl(G) u g € W, ubo orobpaskenue s —> £, * g NPOCTPAH-
ctBa G B GamaxoBo mpocrpancteo W HempepmieHO (§ 2, mpemmose-
HHe 8) H OIPaHWYEHO, 2 8HAYMT, -MHTEIPHPYEMO; NOITOMY ero MHTEr-
pax, paBaEHiH p * g (§ 1, npepnoyxenne 7), npumHagieskmr W ciemo-
BareabHO, W TeM Goxee ects neBuit mmean B LYG, B). Toumo rak
e paccy:mRjgaeM NIpH PACCMOTPEHMHM INPABHX HIEAJIOB.

Il puMmep. Bossmem G = R. Onpegeanm ¢pyarnmio F, € ¢4 (R)
PopMyaamMn

Fo(ey=(1—2*", ecim z¢[—1, 1]
Fr(z)=0, ectm zg¢[—1, 1]

+1
Iycrs A, = SFn(x) de u G,=A;'Fn. Ouesupno, Mepm G, (x)dx
S
yroriaetsopswT ycaopuaM cuencteud 1 gemmu 4 § 2. Ilycrs p—mepa
ga R, socmrens koropoit comep:wmrca B [—1/2, 1/2]. Umeem
1/2
(h+Gi) (@) = | Gule—p)dn(v) = 43 [ 7ee—n)ap .
R —1/2

1 1

Ecan —5<rT<L 5, 10

1/2

(e Go) @ =43 | 1—@—prIdr @),
—1/2
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u, 3Ha1uT, | * G, coBmapmaer Ha [—1/2, 1/2] ¢ HekoTOpEIM mOJIMHO-
moM. B wacrEOCTH, ecnu f — HenpepHBHAA QYHKUHA ¢ KOMOAKTHHM
HocHureneM, copep:kammmMesa B [—1/2, 1/2], o f+ G, coBmagaer Ha
[—1/2, 1/2] ¢ EeKOTOPHM NOJIMHOMOM; IPH ITOM, COTJIACHO HPEIJio-
weEnio 5 (IV) aroro maparpada m cuemcremio 3 aemmu 4 § 2,
f « G, paBHOMepHO cxomurcd K f. “Ecam f upmmamuesur riacey C7,
To nponssogume D*(f x G,), rme 0 < s < r, PaBHOMEDHO CTpeMATCH
g D*f..

YunpaskHeHUA
*{) IIycts G — IOKAJTLHO KOMIAKTHAg rpymma, f — meBas Mepa
Xaapa nHa G, A — [p-m3MepmMoe IOXMHOKECTBO M3 & M vV — HeHYJIeBasg
mojioskuTeNbHAst Mepa Ha G. [IpepmonoxuM, 9TO sS4 JITOKAILHO V-upeHespe-
KEMO Tpu J00oM s € G. Tlokasarb, 910 A JOKaApHO f-IpenHelperIMo.
{CBect; ® cnygaw, Korga A OTHOCHTENHHO KOMIIAKTHO, & V OTDAHMYEHA.

Jokasarp, 910 V M V4 - CBEPTHBAEMHI H V % B(pA = 0, orrypma 0 =
=ve@a-BlUl=1UvIX{|l9sa-B|l.] Iorasarp, upmHEAB IHOOTEIY
KOHTHHYYMa, TT0 JTOT Pe3yALTAT MOMerT OHTH HeBOPHHM, ©CIH A He
npegmoiarats B-usmepuMeM. [Baars G = R%, B xauecTBe v B3ATH
mepy Xaapa mogrpyumit R X {0} m npumenmts yupaxaenme 7c) § 8
raasu V. .

2) Myers H — aggutuBHaA rpymna R, majieJeHHas QACKPETHOM TOIO-
Jorgeit, G — joxajisHO KoMmakTHag rpymoma RX RX H m o — Mepa
Xaapa Ba G, § — mepa Xaapa Ha RX H, a p = & ® B € A4(G).
Tlocrponts $yeExuno f > 0 Ba G, TOKAABLHO O-IpeHEOPERIMYI0 (TAaK 4TO
Q¥ f CBEPTHIBAEME) B B TO jKe BPeMs TaKy®o, 4TOOH HHKAKOH HepeHoc
¢yErumn f Be O p-maMepuMbiM. [B3arp 3a ofpasen HoCTpoeHHe u3
yopassHernss 4 § 3 raasm V.]

*3) Ilyers G — JOKAABHO KOMIAKTHAg TpyINIa,

a) [Iyctp p — TaKaA HEHYNeBas OTPAHMIEHHAA TOJOKETENLHAR
Mmepa Ha G, 970 i * P = . [IoKA3arh, 9TO HOCHTENH S MEpH | KOMIAKTEH.
[Tiycers f € 4 (B), f = 0 u BuGpama Aesas Mepa Xaapa Ha G, OTHOCH-

TENBHO KOTOpOH Gepyrtcs cBeprku; mMeeM WU *f € gL (G); myctb z € S
TaKOBO, 910 (W * f)(z) = sug (p * f)(y); morasars 9to (W * f)(¥) = (n = f)(x)
ye

nast Bcex y € S.]

b) Mokazars, wro § — KoMODaKTHAsgZ  HOATpyOmA rpymmel G
H p — HOpMEpoBaHHAsd Mepa Xaapa ma S. [McmouxsaoBath a), ympasxk-
meame 21 w3 O6m. Tom.,, rm. III, 3-e wm3g., § 5, W yHmpakHeRue
5§ 3.]

*4) Ilycts G —J0KAJBHO KOMIAKTHASA TPYHOA, U Mg fast amoboro ¢ ¢ RY
03HR4aeT HeHYJEBYI) OIPAaHHYEHHYIO MOJOMHUTETbHYI Mepy Ha G. Ilpen-
OOJOMAM, YTO oToOpa)keHHMe ¢ y=» y; HempepHBHO B TONOJOTUA

O (ML(G), S (G)) B pget= s * \¢ A BeeX s, ¢ u3 R%
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a) IToxasats, 910 cymecTByeT 4mcao c € R, mas xoroporo [|p:ll=
=exp (ct). [3ameTnTs, 9TO ¢ > || [ || DOTYHENPEPHBHO CHH3Y H

Wisee =1 s |l+1) pe |-

BocnonszoBarsest mpepuoskenmem 18.]

b) MpepmonomuM ¢ = 0. IMorasars, aro p; mpu ¢ — O caabo cxo-
JATPCs K HOPMEDPOBaHHOH mepe Xaapa HEKOTOPOIl KOMIIAKTHON MOATPYHOH
rpyoaa G, [WcmonssoBaTe ciaalylo KOMOAKTHOCTH ENUHWIHOTO IHApA
B off*(G) m mOKA3aTH, ITO AJsA BeAKOH cnaboit MpegedbHOR TOIKH U QyBK-
opE Uy 00 QHILTPY OxpecTHocredr Hyns B R¥ mmeeM [+ p = W
mpE mo0oM ¢ W, gamee, W # [ = [; B BaKIUeHAe IPHMEHHUTH YIPAK-

nemme 3.}
*5) Iycers G — JIOKANBHEO KOMIAKTHAA IPyNIa, cieTHas B OecKoHed-

Hocrd, f — mesas Mepa Xaapa Ha G, ¢ € Rt w (Vu)pgyugq — CeMeiicTBO-
HOJIO;KMY@ABHEX Mep Ha G, YAOBIETBODAIEe CICAYIONMM YCIOBHAM:
(1) Vo==Ee, Vysp="Vy * Vp, 6CIH U0 La, Vy="Vy;
(IN) ecnm 0 < u<Ca, 10 vy =fy B, rne fy > 0 monyHempepHBHEA CHHBY;
(I1) v, ecrp mMHUpOKO HempepuHBHAA JYHKOHUA OT U.
a) Myers f€ o7, (G). Morasark, aro ecan 0 << u < a, TO

5 (fup* 1) ()2 dP (2) = S f (@) (fu = f) () 4B (2). 1y

b) Mycrs f € 4 (G). Torasars, wro ecam 0<< u < a, TO fu/z * f
ectb QyHKIAA ¢ -MATerpupyeMsIM KBajparoM, W CHOBa mMeer Mecto (1).
¢) Hyers f € ¢4 (G) takosa, d9r0 v, * f = 0. I[Tokasars, 49To f = 0.
[B caay b), va/z" * f = O opu a06oM mexom n > 0, m, 3HATHT, COTTACHO

sameuampmio 1 n°3 § 3, f = 0.]

d) Oycers v € §’(G) Takosa, daro v, * v = 0. IToxasars, aro v = 0.
[PerynsipusoBats v npm momomu dymruumit #3 £ (G) m mpumeHuTs ).}

6) Mycte G — nOKaNBHO KOMHAKTHas rpynoa. IToxasars, 4TO eCl®
&% (G) wOMMYTAaTHBHA OTHOCHTeJLHO CBEPTHIBAHHA, TO G KOMMYTAaTUBHA.
[IIokasars ©py DOMOImH peryJisApH3andd, 970 %’'(G) KOMMYTaTHBHA,
¥ OpUMeHATH STO K Mepam €, Iae s € G.]

7) Mycth G — NOKAJIBHO KOMIAKTHAS rpynma ®m [ — nesas Mepa
Xaapa ma G. Ilorasars, 9ro aareGpa LYG, B) o6magaer equHEIHEIM 2Je-
MEHTOM B TOM H TOJBKO TOM CIydae, KOTHa G puckperHa. [I1permornoxum,
4yr0 G He gUCKperHa, W mycrhb fy € LY(G, B). CymecTByer Taras KOMIAKT-
Has OKDECTHOCTh V »5iemeHTa e, 9T0

Slfo(x)ldﬁ(x)<1-
\ 2

IIyerp U —cEMMeTpHYHAsI  KOMIIAKTHASA OKPECTHOCTL  3JIeMEHTa e,
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ynosiaeTBopsoiias yenosuw U2 C V. Ias moutu Beex z £ U nmeem
Lot @ 1= {1180 < [Ihelsw<t,
U 14

H, cramo OHTb, fo He ABIACTCA eNUHMYHHMM 3ieMeHToM B L1 (G, §).]

*8) Ilycte G — cuetHass B OeCKOHEUHOCTH JIOKANbHO KOMITAKTHAS
Tpynmna, felcTBylOas HEIPePHBHO CJeBa B TOJLCKOM JIOKAJBHO KOM-
maxktHOM mnpocrpaHcTBe I'. IlycTh, pmamee, v — TONIOKHTeJbHAs Mepa
Ha 7', KBasMMHBAapHAHTHAs OTHOCHTeNbHO G, M R — v-M3MepHMoe OTHOIIe-
HUMe DKBHBaJleHTHOCTH Ha I', corsacymomeecsa ¢ G. Torma CymecTByWOT
{(ra. VI, § 3, mpemiiokeHune 2) TaKHe MOJNBCKOE JOKAIBHO KOMIAKTHOE
nmpocTpaHCTBO B W v-mamepuMoe orobpaskeHue p mpocrpancrsa I B B,
yro R(z, y) paBHOCWIBHO p(x) = p(y). IIycTh V' — TceBROOGPas MepH v
Tpu OTOGPaKEeHHA p, & b —> Ay (b € B) eCTh le3MHTeT pHpPOBaHUe V TOCpeN-
crBoM R. IlokasaTh, 4YTO A, AJisa DoYTH BCeX b € B KBAasMuHBADPHAHTHEL
OTHOCHTENIBHO G.

[IIycTs ¥ — ¢pyHEIAA Ha G X T', yHOBIeTBOPAIOIIAsA YCAOBAAM YIpaKHe.
nua 13 § 1 rmaput VII. Tlorasats, uro mist joGoro sé€ G cyimecTsyer
Taroe v'-npereGpekuMoe nopgMuoKecTBo N (s) u3 B, uto ¥ (s~1, ) JOKAJIBHO
Ap-uHTErpEpyeMo mist BeeX b ¢ N (s); piia 5TOro 3aMeTHTDH, YTO HPH JHO60M
Ve ok (T) pynruua z > P (x) ¥ (s71, ) Ap-MHTerpupyeMa, 3a HCKIIOUe-
HMeM 3HavenMil b, npMHaAJe:KANINX HEKOTOPOMY V’-TipeHeGperKIMOMY
muoxectsy N (s, ¢P), # ncmonbzosath jeMmy 1 § 3 rmasm VI. Ilomoxmm
My, s=0, ecam bE N (s), m Xy o=7% (571, -)-Ap, ecam b ¢ N (s). Tlokasars,
49T0 OTOGpasKEHUE b —> 7»,;’3 v’-corNlacopaHO (MCHIONB30BaThH JMeMMy 3 § 3

raas VI) m y (s) = S h,;,sdv’ (b). ITorka3aTh, ¢ APyToll CTOPOHHI, dYTO

v(s)B= S v (s) Apdv’ (b), M BHIBeCTM OTCIONa, %10 AJA JIGOro s€G

uMeeM Y (s) Ap=7% (s71, :)-Ap Miia mouTH Beex b, a 3HAUMT, WTO VIS TOYTH
Bcex b uMeeM P (s) Ap==% (s"1, -)-Ap miIa mouTH Bcex s. Torpga BOCIONL-
30BaThes ciencTBAeM 2 mpegioedus 17 § 4, 4roOH BHIBeCTH OTCIOAA,
4TO, AJisi WOYTH BceX b, v (s) Ap SKBHBAJeHTHO Ap JJIsl BCEX s € G.]

IIoKa3aTh, 4TO €CIHM V OTHOCHTEJLHO WHHBAPHAHTHO OTHOCHTENBLHO G
€ MYJABTHILIUKATOPOM X, TO Ap, AJsA TOYTH BCeX b, OTHOCUTENIBHO HHBa-
PHAHTHH C MYJIBTAINIEKATOPOM Y.

9) IlyeTh G — NOKANBHO KOMOAKTHAs rpynma, { — leBas Mepa
Xaapa Ha G, a A, B — Q-mHTerpmpyeMble MHOKECTBA, J(JIsi KOTOPHIX
$(4) < f(B). Iorasarb, uTO CYIECTBYIOT:

1) TomapHO Helepecekamomuecs MHoxkecTsa N, Ky, K, ..., DOKpEH-
pailomue A, rme N f-mpemebpesxumo, a K, KOMIAKTHH]

2) momapHoO Helepecexammiecs MHoxectsa N', K, Kj, ..., HOKpH-
paomue B, ¢ KoMmakTHEMH K w

3) rakme s, ¢ G, uro K; =s,K,.
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[Ucnonb3ysn T0, w10 P (A () B) HenpepHBHO 3aBHCHT OT Z H
S B (xA N B) dp (z) =P (A1) B (B), mokasatb, 4rto ecau P (A4) =+ 0, TO

cymecTByer Takoe x ¢ G, 4ro B (zA | B) == 0.]

10) IIycrs G — mORanbHO KOMIAKTHAst Trpynma m f§ — meBas Mepa
Xaapa Ha G. Jns nioGHX B-WETerPEPYeMBIX MHOKeCTB A, B TOIOMUM
(4, B) = B (4UB) — B (ANB).

a) Ilycte A — PB-mHTerpmpyemoe MHOKecTBO. IToKaszaTh, 4To PyHKIMA
z > p(zA, A) HempephBHA.

b) ITycrs U — oxpectrHOCTH DiteMeHTa e. ITOKa3aTh, YTO CYIIECTBYIOT
TaKHe KOMOAKTHOe MHOKeCTBO A H umciao & > 0, uro p(zd, 4) < &
Baeuer z € U. [[Ipunare 3a A OKpeCcTHOCTb bJieMeHTAa e, AJsi KOTOPOH
4471 < U]

¢) Jlas Toro 4ToGH MHO;ecTBO € < G 6BLIO OTHOCHTEIHHO KOMIAKT-

HO, HeOGXOIUMO H JOCTATOYHO, YTOOH CYyMIeCTBOBAJIYM TaKue P-HHTErpmpye-
moe MuOmectBO A m umeao a (0< a<C28(4)), dro z € C Bueder

p(z4, 4) < a.

11) a) Ilycrs G — nOKAJBHO KOMUAKTHAs TIPyuna, NOPoAAaeMasd
KOMOAKTHOH OKPECTHOCTBIO 3JIeMEHTa e, M ( — HEeCIOPHeKTHBHHI Hempe-
PHIBHEIH 3HAOMOPYU3M TPYNmH G, sBIAIIMMHACA TOYKOE NpPHKOCHOBEHHS
TPYONH & (B3aMMHO HeNpePHBHEX) ABTOMOD(H3MOB I'PyHOE G B TOMOJO-
rEr  KOMOAKTHOH cxopmMmoctu. Torma lim mod ) = 0. [IIycrs

VEG, V0o

K — KoMIaKTHAs OKPeCTHOCTH DJIeMeHTa e, IOpoKAaiomasn G, 0 | — Jesas
Mepa Xaapa Ha G. Ecam u(g(K)) > 0, To 9(K)p(K)~! ecTb OKpeCTHOCTS &

B G, u noroMmy @(G) ecTh OTKpHTas NOATpYNNA TPYymmel G; misa ¢ € G,
jocratoyHo OmmskAx kK @, w#nmeeM P(K) < @(G), mu, cIEROBATENBHO,
P(G) = G, uro HeBosmoyuo. 3Hauut, W@(K)) = 0. Korma P € § crpe-
maTca K @, p(Pp(K)) crpemmrca k 0.]

b) IIycrs G — cBoGonnast abeneBa rpymma, npsMas cyMmMa Gy &

QG2 ® ..., roe Kakpasn G; nuzoMoppua Z. ByaeM paccmMaTpuBaTh G Kak
JUCKPeTHYI0 TpyHuy, W NycTh ¢ — He CIOPBEKTHBHHI 3HIOMODPPH3M
(1, 2, « «.) > (0, 24, 5, . . .) rpynOH G. Torga @ ecThb Ipejeli, B TONO-

JIOTE KOMIOAKTHOH CXOZUMOCTH, aBTOMOP(GU3MOB IpyIs G, A BCAKHAA aBTO-
Moppu3M rpynmsl G mMeeT MOAYIhL 1.
12) Dan ramporo ¢ > 0 m Kayknoro z € R monouM Fi(x) = te

Ilycrs f € 0% (R). ITorasath, 4To f * F; paBHOMeDHO cTpeMuTces K f, Korga
t crpemuTest K -+ oo. [[Tokasarb, 4To MeDH Fy(x)dr yROBIETBOPAIOT yCIO-
pAaAM JeMMH 4 § 2 ¢ a = 0.]

*13) IIycrp G — IOKAJBHO KOMOAKTHAs Tpylma, AeHCTBYOMAs
HeIIDEPEIBHO ClleBa B TOJBCKOM JIOKAJBHO KOMIAKTHOM IPOCTpaH-
crte T.

Ilycrs, manee, § — meBasn Mepa Xaapa Ha G, V — HOJOKATENbHAs
KBasHuHBapuanTHAs Mepa Ha I u (s, ) — Pynkmua >0ma G X T, ynos-
nmeTBopAiomias ycaoBMaM yupaxHennsa 13 § 1 raasw VII.

—ni2x2
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Nas f ¢ LP(T, v) (1 < p < + ) nonoxum
(o p ) N @ =267 VP f (s71a).

a) Iokasath, 9TO Yy, () aasA moboro s€ G ecTh HM30MeTPAUECKHE
ammomopdmam mpoctpamersa LT (T, v). IlokasaTh, 4YTO OTOGparkeHHO
5 b= 7y, p (s) ecTn nwHeiinoe mpegcrannenme G » LP (T, v). [PaccymmaTs
Kak B n°5 §2.]

b) Hycre f€ EP (T, v) u k€4 (G). Mokasatp, 9T0 GyHKMUA

(3, 5) b= f (712) b (5) % (571, ) 1/P
HHTerpApyeMa B p-I cTemeHH OTHOCHTeldbHOo P v [HAauaTh co ciaydas
p=1 1 opumennrs Jemmy 1 § 4]. ITokasaTh, 9TO €CJH ¢— IOKA3aTelb,
conpsxennnit ¢ p, B g€ LI(T,v), 10 f(s~lx)h(s)g () (s, 2)/P
HHTeIpHpyeMa OTHocHTeNsHO P& v [sammcate h B BHEe hyhs C Ry,
he € &4 (G)]. Torpa BEIBeCTH W3 TeopeMsl JleGera — MyOuHHE, ITO PYHKIHS

S — S 2 (@) (g, p (5) 1) (@) dv (2)

aaa Beex f€ LP(T, v) u g € LY(7, v) P-nsmopama.

c) IlorasaTs, MCOONB3YS ciefeTBEe 2 HmpegiosKkeHNA 18 § 4 m memmy 1
§ 3 raasw VI, 9T0 TpejcTaBNenHe s > Yy, p(s) rpymm G B LP(T, v),
rae 1 < p <<+ o0, Henpepuisno.

d) ITpepmono:KMM, KpOMe TOro, %10 (GYHKMHA z > % (s7), z) nns
aoGoro s€ G orpammtena. Jus Bcex f€ LP(T, v) moxomuM

(vy (9) ) @)=7% (s7%, 2) f (s71a).

ITokasarb, 4To0 s k= Y4(S) €CTh HeNpepHIBHOe IIPeACTABJCHMe IPYNIN G
B LP(T, v) (1 < p <+ ). [[lorasaTh, Kak B [0Ka3aTeNbCTBE IHpPELIIO-
smeHnA 9 § 2, 9TO s > Y,() ecTh MpepcTaBieHHe IPYyNIE G 3HIOMOPPH3-
MaMmu mpoerpancrsa LP(T, v). 3areM saMertuTh, uTo eexd f € LP(T, v)
" h €% (G), To neMMa 1 § 4 mokasniBaeT, 9T0 h(s)f(s~1z)y(s!, x) mETErpH-
pyeMa B p-ii cTeleHW OTHOCHTeNbHO [ (X) V. 3aBepmuTh J0OKAa8aTEJHCTBO
Kak B c).]

14) a) IlyecTb G — NOKANBHO KOMNAKTHAA Tpymna, f — HOTyHeOmpe-
PhIBHAS CHU3Y WOJOMATENbHAA (QYHKIHA Ha G W [ — MONOKATENHHAS

&
Mepa Ha G. ITokasaTh, YTO QYHKLUHA I p—> S f(s~lx)du(s) = g(a) momy-

HenpepsiBEA CHABY HAa G (cM. ra. IV, § 1, teopema 1); ana Toro 4TodH
WL B f ORHIM CBepTHIBaeMbl, HEOOXOJMMO M {OCTATOYHO, 4TOOH g Onila
HHTEI'PHPYyeMa OTHOCHTENbHO JeBoit Mepsl Xaapa Ha G.

b) Iycrs, ra rpymme G=R X R, p ecTs Mepa €9 @ A, rne A—mepa
Jlebera ma R; m mycts f (2, y)==(1—|zy—2|)*; noKasate, 910 QyREMMA

g(x, y)= S flx—s, y—1t)du (s, t) Komeuna pciony Ha G, HO He Hempe-

PBIBHA M He HHTeTpHpyeMa OTHOCHTeIBHO Mepnt Jlefera ma G.
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*15) [ycrs G —JORaipHO KOMIAKTHAs rpymma H B—nmepas Mepa
Xaapa ma G; JOmyCKaa BOJBHOCTH, GYNeM OTORIECTBIATHL B MalbLHeXIIeM
B-naTerpupyemsie uncioBHe QYSKIUME ¢ X Kiaccamu B L1 (G, B); Ta e
pomenocts aas LP (G, B).

a) IMMycrts A-—Taroi HeOpPEPHBHEHIA dHoMOpN3M GaHaxoBa IPOCTPAH-
ctea L1 (G, §), w10 npm mmwGoM s € G nMeeM A (f # g5) = A (f) x &5 1A Beex
7 €L1(G, B). Morasats, uto Torfa A (f+g)=A(f) * g pna Bearodl Pymk-
uue g € &% (G) [samernts, uTo S > g (s) A(f * &) ecrb f-nmurerpmpyemoe
orobpaense G B L1(G, B)]; m oGpatHo. BriBecTs oTciopa, 4TO cymie-
CTByeT, B IPUTOM €[(MHCTBEHHAs, OTDAHHYEHHAA Mepa |, Ha G, TaKas, 4TO
A(fy=p+{ puas Beex f € LY(G, B), u uto [ A||=|[p]|. [B obosmavenmax
mpejiomenna 19, paccmorpeTs mpejient oTobpaskennsa A (fy * g) mo yabTpa-
$uapTpy, Maskopupynmemy Puabtp cevenmii 6asuca gmaprpa B, HCnmoIB-
3yA KOMIAKTHOCTh eJIHIMYHOTO Inapa mnpocTpancTBa o/l (G) B caaboit
Tomoxorun G (M1 (G), F (G)).]

b) Hycrs p—orpannuenHas Mepa Ha G; DOKa3aTh HEHmOCpeJCTBEHHO,
YTO HOpMa HempepHBHOTO dHpoMopdusma p (u): f > W+ f mpocTpaHCTBa
L% (G, B) pasna || p[]. [CBectH R ciy4aio, KOTHA i HMeeT KOMIAKTHRIHA
HOCHTeAh W HENPEepHBHYIO IVIOTHOCTE OTHOCHTONEHO | [.] OTcioga cHoBa
BHBECTH, 9T0 HEHPepHLIBHLIH DHEOMOPDHIM ¢ (u): f > p = f mpoCTPaHCTBA
L11(G, B) nmeer HOpMy, paBaywo |jull.

¢) Hpepmonomun, 410 G komnakmuo, a Y noaoxcumeavha. IloRa3aTh,
g10 ecnn 1< p<C+oo, To HOpMa HeImpepHEBHOTO dHFoMopdmama Y ()
f = = f npocrpauncrsa L? (G, §) pasma || p||.

d) BsaTth B KauecTBe G IHKJIHYECKYI0 TPYINY TPETHero HOpARKA.
YKasaTh mpEMep Takod Mepsl W Ha G, uTobn HOpMa sHmoMopdmaMa (L)
npoctparctBa LP(G, B), tae 1 << p << + oo, Guima crporo Menbme |[p |l

*16) CoxpanuM ofo3HAYeHHs W COTJIAIMMEHUs yHpaskperds 15.

a) Ilokasarb, 4TO [iJIs1 TOTO, 4TOOH OrpapM4YeHHAsA Mepa | Ha G Oblia
rakoi, wro ||pflly = ||f |, mpm Bcex f € LYG, B), HeoGxommmMo ¥ mocra-
TOWHO, YTOOH W Opia ToueuHoit Mepoit ¢ mopmo# 1. [Mcmonnsys To, uro
HOpMa smpoMopduaMa y(|p |) mpocrpancrea L1(G, B) pasna || || (yopax-
Henne 15), mokasarh, 4ro muaA m06olt QyEKRmME f € 9% (G) HEOOGXOEEMO
JIOJ;KHO  BHITIOJIHATHCSL PAaBEHCTBO

{rau|=Tiraius
BHIBECTH OTCIOla CHAaYaja, 9710 B = ¢ |W |, rge ¢ — mocrosumas ¢ aGco-
JIOTHHIM 3HaveHHMeM 1, a sareM, 4TO P To9edHa.]

b) BoabMmeM B KavecTBe G NUKJIMYECKYI0 TPYNOY TPETHETO HOPSIKA.
YKasaThb INpHMep TAaKOH He TOUeyHOH Mepir [ Ha G uro |[u*flls = [|f |l
HINA Kaykgod 4YHCIOBOH (YHKUWHA f, olpefeleHHOX Ha G.

17) CoxpanmM 0Go3HAUEHMS M COTJIAUIeHHs yOpa;KHeHHsa 15.

a) Ilycte p-—orpaHmnyennasa Mepa Ha G; ONA TOro 9TOGH 9H[0-

sopduam p () fe=»p«f mpocrpametsa LP (G, B) (1 < p <+ o0) Gun
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CIOPTLEeKTIHBHBIM, H906X011HMO 1 J10CTAaTO4YHO, yTo6BI CyIIeCTBOBAJIO TaKoe

¢p > 0,ut0 I * gl\q > cpllgllq masnBeex g€ L (G, B) (tpe %—]—-—;—:1) .
[CMm. Tom. BekT. mpocTp., Ta. 1V, § 5, ympaskaerne 11.]

b) Horasars, uTo eclm u — Mepa ¢ GasmcoM P m G He ECKpeTHA,
TO P(1) He MOKeT GhTh CHOPBEKTHBHEIM, KakoBo O HE Geuto p € [1, +oo].
[Ias p << + oo HCHONB3OBATH a), CBeisi K CJY4Yan, KOrAA ILIOTHOCTH
MepPH i OTHOCHTeJNBHO f§ IPUHALNEKNT & (G); A p = - co pPacCy:KIaTh
HeIoCPeicTBeHHO, 3aMeTUB, 4ro QYHKuMa fx g mpn awbux f € LY(G, B)
H g € L% (G, B) paBHOMEpHO HelpePLIBHA OTHOCHTEJIBHO NPaBOil pPaBHO-
MEPHOR CTPYRTYDH. ]

c) ITorasark, gro ecin G koMMmyTraruBHa, 1 < p < 2 # PHAOMOPPU3M
v(w) mpocrpaucTsa LP(G, B) clophekTuBeH, TO OH GHekThBeH. [Mcnonbays
peryisphsanio, MOKa3aTh, 4TO ecJd P(U) He MHEBEKTHBEH, TO DHIOMOP-
¢usm y(ﬁ) mpocrparctea L9 (G, f) He MHBEKTHBEH: HCHOJIb3OBATH CJH€[-~

crere mpepioeHEs 4 § 6 riasm IV.]
d) TIpumeM G = Z u p = & — &g} IOKAa3aTh, 4TO y(U) HHBeKTHBEH

B mpocrpanctBax LI (Z, f) ¢ p 5= + oo, Ho He B L™ (Z, B), M HE CIOPBEKTH-
BeH HA IIPH KaKOM p.

#18) CoxpauuM oGO3HAUeHHA W COIVIAIIeHHMA ympa;kHeHHs 15.

a) ITycTe p — orpanmyenHas Mepa Ha G ¢ HOCHTeJeM, COflePrRaIIuM
mo Kpailmeit Mepe [Be pasiMuHEIe TOYKM. IloKasaTh, 4TO CYHmECTBYIOT
KOMOaxkTHOe MHO:KectBo K W umeino k € 10, 1], naa xotopuix |[@u-p || <
< kllpl opm moGom s € G. [Ecim ¢, ' — gBe pasinuHbie TOYKH HOCH-
Tellsi MepH [, IPHHATE 338 K CTONb MaJIylo OKPeCTHOCTH dIIeMeHTa ¢, UTo0H
sK He MOrJIO IlepeceKaThc ofHospeMenno ¢ tK u t'K.]

b) IIycrs u — orpammyenHas Mepa >0 Ha G ¢ HOCHTeleM, Cofepska-
WM [0 Kpaiizeil Mepe nBe Pa3aWyEbie TOUKH. ITOKAa3aTh, YTO CYmeCTBYeT
yrrnmaf € L™ (G, B), He oxpupayenTHasn Pymemum >0 u Taxas, 4ro
w = f Gyger >0 jokampHO mouTH Belojy orHocutexnnHo f. [Mcmombao-
BaTh &), MpHHSB [ papHol —1 Ha K 1 Hajeskaneil OI0MITeTbHOM TOCTO-
annoit ga C K.] Ecnm npu 2TOM HOCHTENb MepPH i KOMOAKTeH, TO CYIIecT-
ByeT pynKuMa f/ ¢ KOMIAKTHHM HOCHTeleM, 0GIajamwmias BEIeyHas3aH-
HHIME CBOHMCTBAMH, :

¢) Hyecrh wy M pp — HeHyJeBLle TOM0;KHTETbHEE Or PAHNYeHHbe Mephk
Ha (G, MepecTAHOBOUHBIE OTHOCHTENBHO CBeDTHIBAHHA M TAKKe, YTO HOCH-
texs K Mepsl [y KOMUAKTeH H cofiepkmr e. IlemosmmM p = Wy + pa.
Hycrs V — cHMMerpudHAas KOMIAKTHas OKPeCTHOCTL 3/IeMeHTa e, Cojep-
mamast K, a g — QyHRUUA, papHas W * ¢y Ha CV 1 O Ha V; mokasars,
aro gyEruma W # (g — (W # Qy)) JOKaNBHO HOYTH Belony >0 Ha C(V?).
C 7pyrofl cTOPOHLI, HOKA3ATh, YTO CYMECTBYeT TAKOe KOMIAKTHOe MHO:Ke-
ctBo H, 4uro QyHROUA Mg * @, WOUTH BCIOKY >0 ma V2

d) BmBecTH U3 ¢), UTO ecaAHM W — OTpaHUYeHHas WOJOMKHTEILHAA
Mepa Ha G ¢ HOCHTeJeM, COZeDKAINM 1o Kpaiiteil Mepe gBe PasiuviHLIe
TOYKH, TO CymecTByer (QYHRrua f, OpHHagieamas BCeM L? (G, B)
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(1 € p <+ o), He dKBUBaJNeHTHaA QyHKumE >0 W Takasg, 4T0 W * f
Gymer nOKANBHO TWOYTH BcoAy >0, ecim NPHHATH NOMOJHUTENHHO OJHO
H3 CrenyonuX npejmojoykeHnil: o) G KOMMYTAaTHBHA; ) B G UMeeTCs Tarast
Touka a, 4yTo W({a}) > 0. [Pasburh Eagme;kammum o6pasoM W HA CyMMy
ABYX TiepecTaHOBOYHHMX Mep >>0.]

*19) CoxpanuM o0O3HAYEHHSA H COTJAMIeHWs YhpaskHemus 15.

a) ITokasars, 4TO eclIH HOJIOKHTENbHAasA Or paHMYeHHAas Mepa U Ha G Ta-
KOBA, 4r0 AJs 000l ¢pyEknum f € LP(G, §) (p — 3amaBHoe, 1 < p <+ o)
B3 T0ro, wro i #f > 0 JOKANHHO IOYTH BCIOLY, CHefyeT, uTO
f > 0 moKanpHO MOYTH BCIOLY, TO MOKHO 3AKIIOUHTH, YTO [ €CTH TOUEY-
Hasi Mepa B KajKAOM H3 CIeIyIuX ciIy4aeB: o) G KoMmartHa; f) G amc-
KperHa; y) G koMMyTaTWBHa [McmoansoBarh ynpaysaemue 18] *). Ina
p = -} oo To ;e 3aKJOYEHHe CIpPaBesIHBo (€3 TOMONHHUTENBHOTO Npes-
MOJIOKEHNsT OTHOCHTEJIHHO G.

b) Ilycts p — rTakas MoNOMKUTesIbHA# OTPAaHMUYeHHAs Mepa Ha G,
uro: 1° p(u) ecTh cIOpmeKTHBHHIN >HAOMOpQE3M mpocrpamcrBa LY(G, B);
2° paa moGoit Qymrnum f € LY(G, B) m3 Toro, uto p % f > 0 XoxkaneHO
IIOUTH BCIORY, cjienyeT, uro f > 0 mowrannHo moutu BCooAy. IlokasaTh Torga,
970 W — TouedHAsd Mepa. [3aMeTHTh, uTO /s 060K PyHKmMM g € L (G, B)

u3 TOro, uTO ;\l* g > 0 JoxampHO TOYTH BCIOAY, ciexyer, 4to g > 0
JMOKAJIbHO TOYTH BCIOAY.]

20) IIycth G — nOKaNbHO KOMNAKTHaA rpynma # f§ — Jepas Mepa
Xaapa Ha G.

a) Ilycrs f — orpanmuenHas 4uCIoBas (YHRKUHA Ha (G, PABHOMEDHO
HeTIpepPHIBHAA OTHOCHTEJILHO JIleBOH paBHOMEPHOH cTPYKTyph. IToKasath,
9TO ji7Is M060H orpammueHHOH Mepnr W Ha G QYHRuHs W + / PaBHOMePHO
HempepHBHA OTHOCHTENLHO JIeBOH PABHOMEePHOH CTPYKTYph; KPOMe TOTro,
B 0Go3HaveHNsX mpexioxends 19, f ecTb mpeneln, B TOHOIOrAM paBHOMep-
HOM CXOgMMOCTH Ha G, pynKuud fy * f mo GuasTpy ceueHnit Gasmca UL~
Tpa B.

b) Bospmem G = T; yxasaTs NpuMep HeUpePHBHOI QYHKnHH F
#a T, kotopas He mmesa Ok Bupa f = g, rie f M g npunagmesxar L¥T, B).
[Ucuonw3opars ympamuenus 19 m 20 § 6 raasu IV.]

*21) Ilycrs G — NOKANBHO KOMIIAKTHAS Ipynma, a f§ — JeBas Mepa
Xaapa Ha G; KaHOHMYecKH orTo:xpecTsnM L!(G, B) ¢ mogmpocrpancTBOM
npocrpancTsa o/ (G).

a) ITycte, B obosmaveHuax yupamuenua 11 § 3, A— OTHOCHTeIBHO
KOMHAKTHOe TIOIMHOKeCTBO M3 ofl117, @ B—mogmuoiectso m3 Ll (G, B),
OTHOCHTENbHO KOMIAKTHOe B off1y. IlokasaTe, uTO cyskeume Ha AXRB
OTO6PaKEHUA (|, V) F—> W * v IpoN3BefeHHA ol 111 X2Ml1y B My Henpe-
puBHO. [CHaganma pokasaTh, 4To ecam A ¥ B KOMOAKTHH, To o00pa3

*) OTHOCHTeNBHO mpHMepa, KOT4a | He TOYeYHa M TAKOBa, 4TO W * f > 0
Baeuer f > 0, cu. Williamson, Proe. Edinb. Math. Soc., 1957, crp. T1—77.
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npousseneAnA AX B npum 9TOM 0TOOpaKeHWH KOMUIAKTeH, MCHOOIL30BATh
ynpa:xeeHne 10 § 3, a Tak:e KpmTepumit ) ynpamxHenws 17 § 5 raasu V.
3aTeM, A JOKABaTeJTbCTBA TOr0, UTO (U, V) > | #V HeIPePHIBHO,
HCHOJNBL30BATh ynpaxkaenme 11 ¢) § 3.]

b) Hycte # (G) —MHOMeCTBO BCeX OIPAHMYEHHHX YHCIOBHX (YHE-
0OHii, PABHOMeDHO HempepPHBHEIX Ha G OTHOCHTEILHO JIeBO paBHOMEPHONR
cTpyKTypel, O603HaumM wepes 711 TOmonornio & (el (G), % (G)), a wepes
ofl11 —OpoCTPaHCTBO offl (G), HajeNeHHOe TOMOJNOIMed J 1;. Basas G =R,
TIOCTPOHTL OPHMep MOCTeXZOBaTeIBLHOCTH (Up) Mep Ha G, crpeMsimeiics
K 0 B Tomomornam 7'y, ¥ mOCIe[0BaTeNbHOCTH (fy,) $ymrumix ms L1 (G, B),
crpeMsameica k 0 B Tonosorun 7y (WIH, 4YTO TO ke CaMoe, B TOMO-
aormm 6 (LY (G, B), L™(G, B)), rarmx, 4YTO NOCHERKOBATEILHOCTH
(Wn * fn) He crTpemmurca K 0 B Tomomormm J1v. [Basrb f,(¢)=sinnt
Ha mHTeppane [0, n] u f, ({)=0 B OCTANBHEIX TOUKAX.]

c¢) Ilycts A-—O0THOCHTENBHO KOMIIAKTHOE IOJMHOMeCTBO Hu8 ofl1]
g B—nopgmuomectpo ns L1 (G, f), OTHOCUTENbHO KOMIAKTHOE B TOIOJO-
rum, ompefendemoi mopMoi || f[}y. Ilowasars, 4T0 Ccyenue Ha AXB
oroGpaskenns (U, f) > u * f npomssemenns oy X L! (G, B) B L1 (G, B)
(HajieleHHOE CBOeH TOMOJIOTHEH HOPMHPOBAHHOTO IPOCTPAHCTBA) HeMmpe-
priBHO. [CBECTH K [{0Ka3aTeJLCTBY TOTO, 4TO IPH f € &% (G) oToGpaskeHMe
WM > p*x f mpocTpaHCcTBA off11 B L1 (G, P) Hempepuerno ma A. Mcmomb-
8y TO, uTO g * f mia mcex g€ L™ (G, B) u f €4 (G) paBmoMepHO Hemupe-
PHBHA OTHOCHTENLHO JIeBOH PDAaBHOMODHOH CTPYKTYDH, Npemje BCeTo
1OKa3aTh, 4T0 0TOGpasKeAMe U k> W *f mpocrpaEcTsa offyy B oflyy
HelpepHIBHO.,  3aTeM, HCIONL3Yysa ynpakHemme 20a), CBeCTH 3ajauy
K JOKa3aTeJILCTBY TOTO, 9To ecnu C— mojpMHO:ecTBo M3 LL (G, B), Kom-
makTHOe B Tomosiormu o (LY (G, B), L™ (G, §)), m h€d% (G), 7o orobpa-
skeHHe [ B> [ * h MHOecTBA C B L1 (G, B), Hagemennoe croefl Tomomr0-
rueff HOPMIIPOBAHHOIO IIPOCTPAHCTBA, HelpepHBHO. IIpHM moMomu TeX ke
paccy;k[eHuil, 4TO X B a), MOKA3aTh, YTO JiIA JTOTO [OCTATOUHO JOKa-
3aTh, 4TO 0Gpa3 MHOmecTBa C HpI YKAa3aHHOM OTOOpajyKeHHE KOMIAKTeH
B TONOJIOTMH HOPMUPOBAHHOIO MPOCTPAHCTBA. [{JIA 3TOro BOCHOAL30BATHCSH
teopeMmoii IMMynbana, TeMm, 4to C cxaro (§ 3, yupaxuenne 10), u Teope-
moii* JleGera.]

d) IIycth A-— OTHOCHTeNBHO KOMIAKTHOe NOXMHOKecTBO W3 offyj,
copepaiiee 0, B B -— 0THOCHTENHHO KOMIAKTHOE MOAMHOMKeCTBO W3 ofly;
OKa3aTh, 4TO XiIA Jjioboro vo€ B cymeHne Ha AXB oToGpaykeHns
(ly V) == pn#v mpousseieHun offyr Xefl1 B ofl11 HempeDHBHO B TOYKE
(0, vo). [McnonbaoBath yupamzenus 20a) i 8c).]

e) Ilycte A —orpannyerHoe TNOJMHOKECTBO H3 o1 (G) u f —QyHKIUA
3 L1 (G, B); mowasath, 9TO CyKeHHe Ha A OTOGPaKeHHA U > W * f
mpocTpaHeTBa off11 B offyy HEIpepHBHO.

f) Iyctb off} (G) — MHOMECTBO BCeX OrPAHMYCHHHIX MOJNOKUTENbHBIX
Mep Ha G. Ilokasarh, 4uTo mopgMHO;keCTBO A us offl (G), KoMmaxkTHOE
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B 711, KOMOAKTHO % B J 111- [CBOCTH K JOKa3aTelbCTBY TOro, 4ro A—
c;kaToe MHOJKECTBO. Paccykparh OT NPOTHBHOTO, HCHOIL3YA T0, 4TO
musa f € 9% (G) o6pas MHO)KecTBa A IPH OTOGpaKkeHEH [ > L. *f eCTb,
B CHJIY C), CKaTO® MHOKECTBO.]

g) Ilorasats, wro xias G=R Tomosornm, MERymApyeMue B off} (G)
TomosorgAME J 11 U J 111, PAsNEIHHL.

*22) CoxpamuM o0Go3HAYeHHWS YIPAKHEHAS 21 § 4 m ynpamme-
mna 11 § 3.

a) Iycrs (u,) — mocnenoBaTeNbHOCTh OTPAHHYOHEHIX Mep Ha G.
MMpepmonoxuM, 910 nAs xioboit Pymrmue f € LY(G, P) mocuemosaresns-
HOCTE (U, #f) cxommrea K 0 B off;. IlOKasaTh, 4TO MOCHE[OBATEILHOCTD
HopM (|lp, ) orpaHmuena. [McmoxnsoBars reopemy Bamaxa — Ilreiin-
raysa Jiia ceMelicTBa OTOGpaKeHHR f > p, * f mpocrpamcrsa LY (G, B)
B ce0s, a Takxke ynpazxmenue 15.] BuBecrn orcioya, 910 mocienoBaTenn-
HOCTh (W,) crpemurcst ¥ O B off;. [HcnomssoBarh ympaskmenme 20.]

b) Oycrs (u,) — Tarkas MOCHeLOBATONLHOCTL OrPaHMYEHHHIX Mep Ha
G, 910 TIOCIe0BaTeNbHOCTh {1, * f) mEporo cxomurea K O pma mro6oit
¢ynruun f € L1(G, P); morasarh, YTO TOCHEIOBATENLHOCTh (1,) TIHPOKO
cxomutes K 0. [ Jl1a KaK[oro KOMIAKTHOrO DOMHOKeCTBA K M3 G ORa3aTh,
paccy:ias Kak B a), 9T0 IOCHeHOBaTeNbHOCTE (| L, | (K)) orpanmiena.]
Vrasars npuMep (¢ G = Z), KOTAR NOCIeI0BaTeNALHOCTE (|| 1y ||) HE orpa-
HUYeHA.

c) Ilyerb (pp,) — TaKasg @[OCHEROBATEXBHOCTH OIPAHMYCHHHIX Mep
Ha G, 90 musa mwoboi dysruwmm f € LY(G, f) mocuenoparenpHOCTs (U, * f)
cxonarest kK 0 B off11; MOKasaThb, 9TO NOCHEROBATENBHOCTH (U,) CXOmMTCA
K 0 B off11. [Mcmonn3osars a).]

23) Ilycts G — NMOKANbHO KOMIAKTHAA TIpymma, f — Jiepaa Mepa
Xaapa Ha G, a f B g — nosoxumesbrbie JNOKANLEO f-HHTOrpHpPYyeMbie
¢yHrnuA. ITpegoosoxnuM, 970 f X g CBePTHBaeMH W Of{HA ¥3 STHX QyHKIHA
paBHA HYJI0 HA JONOJHEHMH K CYeTHOMY OODBe[MHEHHI0 KOMIAKTHHIX
MHO;KecTB. I[OKasaThb, 4TO f & g JIOKAJBHO HOYTH BCIOAY pPaBHA NONY-
HEImpepoBHON cHu3y (QyHKmuA. [HcmombzoBars mpepiomenne 15.]

24) Tlokasartb, 4TO HEPABeHCTBA TpefjokeHnit 12 # 15 He MOryT 6HTE
YIyYIeHH NyTeM BBEJeHNA B OPABHE TaCTH KaKOro-Imfo IOCTOAHHOTO
MHO¥HTeNn ¢ < 1.

25) Ilycrs G — JOKANBHO KOMIAKTHAA Tpydma, f — jesas Mepa
Xaapa Ha G B U — DONOKATeNbHAs Mepa Ha G. Ecim A — p-nHTerpu-
pyemoe, a B — 0opeieBCKOe IIOJMHOKECTBO M3 G, TO (QYHKOAA

u: s > n(4 N sB)
f-n3mepuma Ha G; ecan mpH 5T0M B f-EHTerpmpyemo, TO 9TO BEPHO M IiA
u, n S W4 (N sB)dB(s) = n(4)B(B-1). MocTporTs IpEMep TAKOH MepH l,

9TOGH s —> (A4 [} $B) He 6HI0 HENPEPLIBHEIM; €cliM |, — Mepa ¢ 6asucom P
u A p-mETETpUpyeMO, a B — Gopenenckoe, T0 GyHKUHUA s > u(A () sB)
HellpeprBHA Ha G.

19 H. Byp6akm
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*26) ITycts G — NOKAJBHO KOMIIAKTHAs Ipynma m f — Jesasn mepa
Xaapa Ha G. Jl7a Toro atobu HogMHOkecTB0 H 13 LP(G, B) (1 < p < + =)
OLIJIO OTHOCHTEJIBHO KOMIIAKTHO (B TOIOJNOTHU CXONHMOCTH B Cpen-
HeM TOpALKA p), HEoGXOANMO ¥ FOCTATOYHO, ITOGH BHIIONHAILCH CIELYIO-
mue yeropus: 1° H orpamnueno B LP(G; PB); 2° gua Besroro & > 0 cyme-
CTBYeT TaKoe KOMNAaKTHOe MOiMHOmecTBo K u3 G, uro || f@,_g llp <€
Aang mo6oi Gynwnun f € H; 3° st BCaKOro € > 0 CymecTByeT Takasd OKpe-
craHocTs V axementa e B G, 4to || y(s)f — f llp < ¢ pan m060it GyHRUIR
f € Hu awoboro s ¢ H. [JLna 10KasaTe scTBA AOCTATOTHOCTH YTHX YCHOBHIT
3aMeTHTh, 9T0 €CIM g € o4’ (G) M L — KOMEIAKTHOE TOAMHOMKeCTBO 3 G,
T0 06pa3s MHOKECTBA Cy:KeHWA Ha L ¢ymrmuil us H npm orofpa:keHnu
f—> g+ f eCrb paBHOCTEIIEHHO HEMpepPHBHOE IOAMHO;KECTBO U3 &% (G).}

*27) Hycrb G — NOKAJTLHO KOMIIAKTHAA Ipymma W ff — meBas Mepa
Xaapa na G. Ecan G He cBojuTea K e, To LY(G, f) ecTs anre6pa (oTHOCH -
TeJIHHO CBePTHBAHHUSA), IMEIONIAA HEHYJEBHe [(eINTean HyA. JLIs momyde-
HAA TaKUX JBYX HEHYJeBHX 2iMeMeHTOB f u g 3 LY(G, B), uto f+ g = 0,
MO;KHO MOCTYIHTH CJIEZyImHuM 0GpasoM:

1° Crmy9ail, rorfja G COjePRHT KOMUIAKTHYW Wourpyuny i, me cBo-
msamylocs K e. BepeM Torga B KadecTse f XapaKTePHCTHIECKYIO QyHRLUAIO
MHOKeCcTBa A, & B KaUeCTBe g — Pa3HOCTh Qg — Qp ABYX XapaKTeplucTH-
9eCKAX (YHKUWE MHO;KeCTBa C HajleyKame BHOpamHeMia 4 u B.

2° Cayuait, worma G = Z. IokasaTh, UTO TOTja MOKHO B3ATH

1 1
f(n)=2n——1 Tan 1

g Bcex n €Z m g(n) = f(—n).

3° OGmumit caygaii. Ipempe Bcero [oKasaTh, 4T0 B G CymieCTBYer
Takoe a % ¢, 9ro A{a) = 1. Torga saMeikanme H B G LOATpyIOHL, IOPOK-
JAEeHHOH DJIeMEHTOM @, eCThb KOMIAKTHAs IOJIPYIIa WIH MOATpylma, M30-
mopdprasg Z (O6m. Tom., ria. V, § 1, ympaseenue 2). B meproM ciayuae
HCIOJB30BATE Pe3yibTaT MyHKTa 1°, BO BTOpPOM B3aATH

o0 -0
to= n;_]w Py -n (B g(B)= n;__,m B s (),
BeiGpaB Hague;kamuM obpasoM U m HocaenoBaTenbrocTd (ot,), (B.) upu
noMomm 2°,

*28) Hycrb Gy 1 Gy — JOKAJIBHO KOMIAKTHHE Tpyumsl, B; m f, —
mesne Mepn Xaapa Ha Gy ¥ Gy H 4y (COOTB. A,) — TOHOJOrMYECKast
anreGpa (mag R) LY(G,, By) (coorB. L1(Gy, B2)). Ilycrs, mamee, T — Takroit
anrebpamyecKnid H3oMoppH3M A4 Ha Ap, uTo oTHOmeHne «f > 0 mourm
BCIONY» SKBUBaJEHTHO oTHomeHMI0 «T(f) > 1 mourm BClOMy».

a) ITorasarb, uro 7' — M30MOPQU3M TOIOJOTHIECKUX ajre6p. [3ame-
TUTH CHAYANA, YTO eCIN yOHBAOmas MOCTeROBATEIBHOCTD (f,) DIEMEHTOB
u3 A, cxogurcs K 0 mouTH BCIOKY, TO 3TO BePHO W AJIA MOCJEN0BATENHLHOCTH
aneMeHTOR T'(f,); OTCIOmA BEIBeCTH, 4T0 T'(sup(f,)) = sup(7(f,)) ana ao6oi
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OTpaHIYeHHOH MocJiefoBaTelabHocT (f,) B A;, H B 3aKiIIOUeHne MPHMEHNUTH
memmy ®ary.]

b) IMokasars, 9T0 I emMHCTBEHHEIM 06pasoM IPOROJKAETCA FO H30-
MOPH3MA TOMONOTHYECKOIT alire6psl o/} (Gy) Ha TOMOJOrHIECKYIO AJrTe6py
MHGz) M 9TO CYmECTBYIOT TONOJOTHYECKHH H3oMOPPU3M u rpymms Gy
Ha Gy W HelpePHBHLIH roMoMopguam §, rpynnsl G B R} rakue, uro T(g) =
= Y(s)eu(sy. [Mcmombsopary ympasxuenns 15a) m 19b); mua powasarems-
CTBA TOTO, YTO U M Y HEIpepPHIBHHI, 3aMeTUTh, 4T0 I ONpemesseT H30MOP-
¢usmM anreGper L(A;) HeUpepHBHHX HHIOMOPPH3MOB TONIOJIOTIIECKOIO
BeKTODHOrO IIpOCTPaHCTBa A, Ha aHAJOTHUHYI0 anrebpy Z(d.) m aror
H30MOpPHU3M B3AaMMHO HeNpepHBeH B TONOJOTHE HPOCTOH CXONMMOCTH]
¢ APYroil CTOPOHE!, 8AMETATH, ¥T0 § k=> 6(s~1) ecTh m3oMOpdMBM rpyuusr G
HA MyJbBTHIUIMKATHBHYIO MOATpyummy anrebpm £(4,).]

¢) BoisecTu m3 b), uro

T W)=y @ @) f@(@)
A nobnx f € Ay Bt € Gs.

Hanomanm (Auxr., ra. I1I, 3-e m3n., § 1), uTo nmeroTcAa Hem3oMopPHEIE
KoHeuHHe IPynns Gy u Gy, B KoTopux aarebpn L'(Gy, Bi) m LY(Gs, Ps)
H30MO pOHEL.

§ 5. IIpocTpaHCTBO 3aMKHYTHIX HOArpymm

B amom napaspage G osnauaem A0KAALHO KOMNAKMHYIO 2pynny,
a p — npasyio mepy Xaapa na G.

1. IIpocmpancmeo mep Xaapa 3aMEHYMBIL
nodzpynn epynnst G

Jiemma 1. Iycme o — HeHyaesas noaoxcumesvhas mepa wa G
u S — ee Hocumeaw; caedyowue 08a Ycao8Us DAGHOCUALHL:

a) S ecmv samknymas nodepynna epynny. G, u mepa, unOYYu-
posannas wa S mepoi o, ecmb npaeas mepa Xaapa Ha S.

b) 8(s)a = a daa ecex s € S.

Kpome mozo, Koz0a asmu Ycao6uUs 6BINOAHEHB, MHONCECMEO MEX
t € G, das romopuz 8(t)o = a, pasno S.

flcuo, aro a) Bmeuer b); obpatHo, cooTHOmERMNE b) BieTeT ST = §
aag Bcex x € S; WHBIMU CJOBAMH, OTHOMIeHus £ € S U y € S BIAEKYT
y € Sz unm, eme, yz~1 € S, a Tak kKak S He mycro, To S €cTh 3aMKHY-
Tag moArpynna rpynns G. Torma MEOMXecTBO TexX f € G, Lisd KOTOPHX
St = S, ecTh camo S, OTKYZa W BHTEKaeT HOCJefHee yTBEP:LIeHUe.

B ocmanavnoii wacmu amozo napazpaga mu 6ydem o06osmavams
yepes I' mmnoxcecmeo 6cex Hewyaesux noaoscumeabhuix mep Ha G,

19*
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ydosaemeoparouux ycaoguam semmu 4, u daa 1106020 o €T uepes H,
6yden obosmauamo samrnymylo nodepynny spynns G, cayxrcawyo
Hocumeaem Mepbl Q.

Ilrepnomerne 1. Muoxcecmeo I samknymo e npocmpancmee
oM +(G) — {0}, nadesenrnom wuporoii monoaozuer.
Cravana JZoKaskeM CJeYIOIHe JTeMMEL:

JIEMmMa 2. IIyems X — w0KaAbHO KOMRAKMHOE RPOCMPARCME0 U DA
aoboti meptt o € oM +(X) — {0} uepes S, obosmauen es nocumeno.
Iyemo, dasee, ® — guromp ¢ of +(G) — {0}, wupoko cxrodswuiics
k mepe oo 5= 0. Tozda Oan awboii okpecmmocmu V ecaroli mouru s
HocCUmMeAs Mepbl Co cyuecmgyem makoe mhoxcecmeo M ¢ D, umo
VNS, & npu awbom a € M.

B camom pgeme, ecam ¢ €&%, (X)— QyHRIMA ¢ HOCHTE]eM, COJlep-

ywamumca B V, W Takadg, 4910 S(p(x) doy () >0, TO, mo ormpeseme-

HOI0, CYMECTEyeT Takoe MHOxecTBo M €®, uro S @ (z) da () >0
#iaa Beex o€ M, orkyma m caemyer, 10 V() S~ &F.

JlemMa 3. ITyemo E — mmoxcecmeo, duavmpyroueecs no guivm-
py @, u &> a(§) ecmv omobpaxcenue E ¢ T, wupoko cxodaweecs
no ® x nexomopoti mepe oo == 0. C Opyzoii cmopontr, nycmdv § > t:
ecmb makoe omobpaxcenue E ¢ G, umo t; € Hyry 0na awbozo § € E.
Ecau s — npedeavras mouka omobpascenus & — t: no ®, mo 8(s)ao =
= ao.

MosxHO TpenroJaratb, 3aMeHAA B ciaydae HamoGHOCcTH @ Goiee
CHIBHEIM (HIBTPOM, ITO S — Tpefiel OTOGpaskeHHs § > f; mo @;
Ha ocHopaHum JeMMH 1, O(¢:)a(§) = a(§) mua scex & € E, m chopa-
BeJNIMBOCTH JIGMMHEL BHTEKaeT W3 HENPePHBHOCTE OTO6parkeHus
(& M) — 8 ma G X #+(G) (§ 3, npemmosxenme 13).

Ilas moxasareabCTBa HpepiioskeEMA 1 mocrarouno, B cmiy iem-
MH 1, mokasats, 9ro ecau ¢uarTp ¥ B I' mmporo cxomurca x mepe
oo 5~ 0 ¥ s IPUHAIIE;RUT HOCUTETIO MEPH 0o, T0 §(s)ao = ato. Ho, B cu-
Ay deMMHl 2, pasa do6oit oxpectHocTH V 3ieMeHTa S B G CyIIEeCTBYeT
Takoe M ¢ ¥, uro VNN H, = & aasa Besaroro o € M. Torma mycrs
tv, o AaA doGoift okpecrHOCcTH V daemenTta s m moGoro o € I' ecthb
gexoropas Touka m3 V(1 H,, ecmm VN H, == ¢, n raxaa-mu6o
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IPOM3BONbHAA TOYKa u3 H, B NPOTHBHOM ciydae; IIyCTh, falee,
O — ¢uabTp cedeHmit PpuabTpa oxpecrHOCTEH ToukM § B D — PuaBTP-
opomsBefieEne © X W; Ha 0CHOBAHWM NPENEIAYINEro, S ecTh Ipenelb-
Hast T09Ka orobpaskeruns (V, a) = ty, , no D. A mockoabKy, ¢ Kpyroi
cTopoHEH, otobpa:xenue (V, o) = o umeer npefen no @, papHER o,
TO NPe[JIO;KeHNe BHITeKaeT W3 JIeMMHL 3.

Meepnoxmerne 2. ITyeme ¢ — gynwyus us &€.(G), y womopoil
¢(e) > 0. Toz0a mnoxcecmso I', mex mep a €¢I, dra xomopur

S(p(x)da(x) = 4, Komnakmuo e WUPOKOI MONOAOSUL.
Muoszecteo 'y ecTh mepeceweHme MHO;kecTBa I ¢ rmmepmiioc-
®
KOCTBIO U3 of/ (G), 06pasoBaHHOM TeMH 0, A KOTOPHX S o(z)da(z)=1;

TAK KAK 5TA TUIEPILNIOCKOCTD MIMPOKO 3aMKHYTa B o/ (G) m He cofep-
xur 0, To u3 mpemnoskeEnss 1 caemyer, uro I, mHpoxo 3aMKHYTO

B o/ (G). IlosToMy mocrarouno mokasaTh, 9ro sup oK) <<-+oo mias
" asty .

moforo KommaxtHOro mogMuO;kectsa K ms G (ra. III, § 2, mpenmo-
werme 9). Mrak, nycts U — OTKpHTAasA OKPECTHOCTH 3JeMeHTa e B G,

onpefeiseMas HEPaBeHCTBOM () > ¢(e)/2; Tak Kak 1 = S @(z)da(r) >

> S(p(x)da(x) nas seex a € I'y, To Bramm, 9ro a(U) L ¢ = 2/¢(e)
U .
paa Beex o €Iy, Ilyers V — rakas cuMMeTpuuHAas OTKPHITAsS

OKPEeCTHOCTH diaeMeHTa e¢ B G, uro V2 < U; noraxewm, uro o(Vr) ¢
maa Bcex £ € G m a € I'y. [leficteureabHO, 3TO HEPABEHCTBO TPH-
BHANbHO, ecaEm Vi He nepeceKaeTcs ¢ HocutedleM H, MepH a;
ecam jKe, HaUpoTuB, cymectByer h € ViV H,, 10 h = vz [masa
HeroToporo v € V, otryna
Ve =Vvih < V2h < Uk,

u tak Kak O(R)a=a, 1o mnoaydaem o (Vz)<a(Uh)=a(U)<ec.
Ilycts Torma (Zi)1<i<n— TAKAf IOCIENOBATEIBLHOCTH TOWeK u3 K,
910 Vz; cocTapiasior TOKpeTHe K; WS NpegEIIyImero CJAeAyeT, 4To

n
o (K) <) o (Vi) < ne pas Beex o €Ty, 9r0 M TPeGOBAIOCE.
=1

Ileepnoskerne 3. IIpu ycaosusxr npedroscenus 2, omobpascenue

o —> ((CP, o)y W;;a)) ecmb 2omeomopgpusm T na npoussedenue R* X Ty



294 CBEPTKA N IIPEACTABJIEHHA . vii, § 5

Tar kar orobpa:xerme ¢ —> (¢, /) MHUPOKO HENPEPHBHO, TO HOCTa-
TOYHO daMeTUTh, 410 (P, &)= muaA moGolt MepH o €', HOCKONBKY e
npuHapIexnAr Hocmredo H, MepH o, a ¢ (e) > 0.

2. IToaynenpepuieHocmsv 06sema 00HOPOIHOLZO
npocmpanHcmea

B srom n° mMu gas mpo6oit Mepu a € I' momosxum
Qo = GIH, (1)

n OymeMm 06G08HATATEH 4Yepes 7T, KaHOHMIecKoe oToGpasxeHnme G- Q.
Ilycrs I'® — mopmuO:KecTBO w3 I', o6pasoBaHHOE TeMH MepaMu o,
IJA KOTODHX moarpymma H, rpynnn G yHumodyaspra; 3JeMeHTH

u3 I'° xapaxrepmsyorca TeM, 4ro a(f) = off) nas awGol Ppymmum
f €A (G) (Bearaa Pymrunua uz 8% (H,) mpopomKaeTcs, IO TeopeMe
Ypuicona, 1o pyarnma us &4 (G)); orciona sakriawdaeM, uro I'° samkhy-
mo B I'. HamoMauMm, uro maa mo6Goro a ¢ I'° ma Q, ¢axtopmepa
Be == p/o ompefeleHa H OTHOCHTONLHO HHBAPWAHTHA OTHOCHTEIb-
HO G (ra. VII, § 2, teopema 3); mamoMHHM TaKke, 4To HJIA 060l
¢yrrnun f € 68 (G) BENOJHAETCA PABEHCTBO

[ @@= (d@ §1@s)dac), )
G Oy H,

rge & = T,(T) ecThb KaHOHWYECKHE o6pas TOUKM = € G B Q.

IeepaokeruE 4. Hyeme T° — mmoncecmso mexr mep a €1, dan
komopwx H, ynumodyaapua; 84s awbozo o € I'° noaoxcum pg =

= w/a; mozda omobpascenue o> ||y || Mromecmea I 6 R noay-
Henpepuweno cHU3Y 8 WUPOKOU MOROA0ZUL.
Iaa aoboro a € I'® m mio6oit pyEkmE f € ¢4 (G) moroKuM

fa(@)= {1 (as)dor(s)= (1 » ) (2),
HG

r7e CBepTKa B3ATA OTHOCHTEIBHO NIpaBoii Meps Xaapa p M HCHOJb-
3oBaH TOT aKT, 9r0 0 = a (§ 4, n° 4, popmyna (11)). Kax mu 3HaeM
(ra. VII, § 2, npennoskerne 2), orobpaserne f > f, IPOCTPAHCTBA
HA(G) B K (Qq) clopoesmusho; CIeNOBATEIBHO, B CUIY (2), mMeeM

pell= sup  pa(fa)liifall= _sup  p(Hfal,
16K 1+(G), 0 1€ +(G), 10 ,
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e

[l Fall = sup | fu (@) |=sup | (f » ) (z) |- 3)
;CEQa XEG
JIfs MoKa3aTeqbCTBA TPEN0eHNA AOCTATOYHO OyJeT mOKasarTh, 4TO
upy sajgaHHOM [ € ¢4,(G) orobpaskeHme o +—> ||f, || mUporo Hempe-
pusHO. Hrar, nycts K — Hocurenb ¢yBKnmm f; QyHKOUA flx a
¥MeeT HOCHTedb, comep:wamuiics B KH,, W TpapOMHBAPHAHTHA
oTHOCHTENBHO H,; CclefoBaTelbHO,

| fo || = sup | (f » @) (z) |.
xEK

Takum 06pa3oM, CUPaBefIUBOCTD YTBEPAJCHAA CIEAYeT U3 TOTO, UTO
oro6pasKeEne o > f* @ TNPOCTPAHCTBA off+(G), HafleIeEHOTO IMMPO-
Ko#l TomoJorme#t, B %(G), HajeleHHOe TONOJOTHEHl KOMIAKTHOM
cxommMocT, HempepuBHO (§ 4, n° 2, 3samewamme 1).

HamomHnM, uTO ecnu || g || I HeKoTopodl Mepnl o € ['0 KomeuHo,
T0 G 06a3aTesibHO yHumodyaaphna (vi, VII, § 2, caegctBue 3 Teopemsl 3).

Ileepaomerne 5. Ilycms g— p\-unmespupyemas NoAOHCUMEILHAR
wucaosas Pynkyus u I'0(g) — muonecmeo mex mep €T, das xomo-

pux S*g(xs) do(s)>1 npu awbom xz€G. Tozda omobpaxenue

o > || tg || mroscecmea T°(g) ¢ R wupoko Henpepusno.
Hamomamm (ra. VII, § 2, opemnoserme D), 410 A a1060i MEpH

a €I (g) dyaruus

g (@)= | g(as)da(s)

H,

OHpefieIeHa [1,-00ITH BCIOAY Ha (Qy, P -MHTETPHPYEMA M

[s@adn@={ea@dna@. (%)
G o

Ha ocnoBammm npepmo:keHus 4, JOCTATOYHO AOKa3ath, 410 Ha [°(g)
oTO0paskeHHEe O > || iy || TOTYHENPEePHBHO céepry. SaduKcupyeM
mepy o € I'%(g), u nyers K — Hexoropoe noaMuo:xectso u3 G. Ha Q,,
CYIEeCTBYeT HeNPepPHBHAA (YHKIHUA ¢ KOMIAKTHHIM HOCHTEJOM, IPH-
HAMaomas ceou 3HaueHNsa B [0, 1] u paBHas {1 Ha KOMmDaKTHOM MHO-
HecrBe Ty(K); Tak Kak oroGpaikernme f > f, mpocrpamcrra &% .(G)
B #,(Q,) ciopwserrmpeO (ra. VII, § 2, mpenmo:xenne 2), 10 BuamM,
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4T0 CymecTByeT Takad Qymkmuma f € &% (G), 9ro

f p <1 pgasa xamporo z¢€ G,
= S
() (=) i (zs) da(s) =1 gas xamporo z¢€ K.
Tax ®ak f+> f+B ecr» HenpeprsHOE oroOpakemme off . (G), Hame-
JEHHOTO IMUPOKOH Tomomormeit, B € (G), HajmeseHHOe TOMOJIOTHEH
KOMOAKTHO# cxopmMoctn (§ 4, n° 2, 3amewanme 1), TO BUAEM, YTO
naa no6oro £ >0 mmoxectso U, tex BET?(g), npm KOTOpHIX

fo (2) = S f(2s)dp (s)>1—e mas meex z¢ K,

G

€CTh OTKPHTasg OKPeCTHOCTh dieMeHTa o0 B I'°(g); TOrma, Ha OCHOBa-
gun fopmyast (2), gas moboro BE U, mmeem

el > § f (z) du (x)=§ f5(2) dup (2) > (1—e) g (g (X)) (5)

3agar € >0, BEOepeM (byHm;}mo h€&, (G) Tar, 9100
i\g(x)~h(x)ldu(x)<a,

n B xKauecrBe K, 0o KoTopoM mia pedb Bhime, BoabMeM K = supp (k).

Haa mwoboro PEI®(g) mmeeMm, mo yciaommio, gp (:r;))i HOYTH BCIOKY
(oTHOCHTENBHO Mg) Ha (g, U, CiIefOBaTeNbHO, B cHiy (4),

p@—mE)< | a@w@= | ¢@dae;
: Qg—7tg(K) G—KHp
a Tak Kak h ofpamaerca B Hyas pEe K, m TeM Gomee sme KHg,
TO IOAyYaeM, 9TO

pe(Q—m(KN< | [¢@—h@|dn(@)<
G—KHB

<[le@—h@|du@<s;
G

KoMOMHApYA 3TOT peayabraTt ¢ (D), BAAEM, dTO
-

[usll <e+lpall/(1—e)
maa eeex B € U,, uyTo ¥ 3aBepllaer NOKAa3aTEJBCTBO.

Caegcrsue 1. Hyemv K — womnarmnoe nodmmoxcecmeo ui G,
V — cummempuunas Komnarkmuas okpecmHocmb ssemeHnma e 8 G
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u ¢ — Oeticmeumeadvnoe uucao 0. Cyxcenue  omobpasxcenus
A || Mg || & mHOMcECMEO Mex a €T°, das womopwiz G = KH, u
a(V) > ¢, wupoko nenpepvigro.

Heficteurenvao, nycrs QyHROuUA g € 64, (G) TakoBa, 4TO
g(x) > 1/¢ man mcex z € KV. [lana rampmoro z € K mmeeM

S g () dot (s) > S g (as) dec (s) > 1,
7
Ime o YHOBJIETBOPAET CHOPMYIHPOBAHHEIM YCJIOBHUAM; a TAK Kak,
Kpome Toro, fi,(K) = Q4, 10 a € I'%(g), u caegcrBHe mOKasaHO.

Caencreue 2. ITyeme A — p-unmeepupyemoe nodmroxcecmeo us G.
Cyxcenue omobpasicenus o > |||y || Ha muoxcecmeo Na Hopmupo-
sannviz mep Xaapa ecer Ouckpemnbwix nodepynn H epynnw G, 048
komopuix G = AH, wupoko nenpepusno.

HeficTerrenbao, i1 BceX ¢ € A m a € N,y mMeeM

{ 94@9)da (9> @a(@=1,

a TakK Kak Ng(4) = Q4, 10 Ny < I'°(p4), 1, craso OHTB, yTBepe-
HUe CJEeICTBHS BEITOKAST H3 IPEIJIOKeHHA O.

3. IIpocmpancmeo 3aMEHYymule nodepynn spynnot G

OGozmaynM vdepe3 3 MHOKECTBO BCEX 3AMEKHYMBL nodzpynn
rpynos (G; oTEHecst Kakmoir Mepe a € I' ee Bocmrens-noprpynny H,,
monyanm orobpaskerue I' B 2 (HassiBaeMoe KAHOHHIECKUM), KOTOpOE,
OYEBHIHO, CIOPBEKTHBHO H I03BOJAET KAHOHWYECKH OTOKIECTBHTH X
¢ MHOKECTBOM op6uT rpynusl Bcex romorermii ¢ Koaddunmentom >0
B I'. MmomxecrBo 2, HajexeHHOe (HaKTOPTOmMOIOTHEHl IMHPOKOHK
TomoJoruu B 1, HABHIBAETCA NPOCMPAHCMEOM 3AMERYmMBX nodzpynn
rpynnu G.

TroreMa 1. Iycmv G — sokaavho komnakmuas espynna. IIpo-
cmpancmeo Z 3amrhymux nodepynn zpynnyt G komnarmuo. Hpome
mozo, uMeiom mecmo caedyioupue ceoticmea:

(I) Muoxcecmeo Z° ecex YyHumoOYaspHUT 3aMERYMBE Nodzpynts
epynnue G samrnymo e £ (u, 3nauum, KOMRAKMHO).

(I1) Ecau G nopoxcdaemcs KoMRAEMHOU OKDECTMHOCIBIO SAeMEH-
ma e, mo MHO¥CECME0 22 mex YHUMOGYAAPHBZ 3amkrymult nodzpynn H
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zpynnu. G, das Komopwz ¢paxmopnpocmpancmeo G/H Komnaxmuo,
omgpuimo ¢ Z° (u, 3HauUM, A0KAALHO KOMNAKMHMO).

(II1) J{as 6cakoii omuocumerbHO KOMNAKMHOL OMEDWMOLL oKpecm -
Hocmu U anemenma e 8 G mnoxcecmeo Dy mex duckpemuux nodepynn H
epynnwt G, dasn komopwix H (| U ={e}, samknymo ¢ I'° (u, snauum,
KOMRAKMHO).

Wz nmpepmnomenns 3 BuTekaer, ¥To0 X romeomopdrO [’y m, craio
OBITh, COIMIACHO IpefJio;keHmio 2, KomMmakrtHO. Kpome Toro, B Hada-
e n°2 orMedanoch, 4ro Muo:kectBo I'C Tex Mep a € I', masa roropmix
H, yaumonynapma, samrEytTo B I'; a mockoapry I'® ycroitamso
OTHOCHUTEJIPHO TOMOTeTHH ¢ Kosdpdunmertom >0, to ob6pas Z° mHO-
skectBa I'® B X ecTh 3aMKHYTOE IIOJIMHOKECTBO NPOCTPAHCTBA X, Y6M
u poxrasaHo (I).

Caoiicreo (II) Gyger BHTEKaTh M3 CJAEAYIOMEro HPEAJIOKEHU:

IlrEpnomeruE 6. IIpednoaoxcum, wmo J0KGALHO KOMNAKMHAL
2pynna G nopoxcdaemcs KOMRAKMHOL OKDECMHOCMbIO dAeMeHma e.
Toz8a mroxcecmeo To mex mep o € I'°, das vomopwix G/H, xomnaxm-
#o, omrpumo 8 I'°, u cyxcenue na T omobpasxcenus o — || pg || wupo-
KO HenpepuisHo.

B o6osHaveHMAx npefioKeHua O HiaA Bcex g € &%, (G) mmeeM

gy rI?. (6)

JMeiicreurensao, mycts K — Hocuredahb QYHKROUA g; U3 TOrO, 9TO
S g(xzs)da(s) > 1 pas Bcex z € G, caepyer, yro KH, = G, npuiem

HMHTETPaj, OYeBHIHO, PABCH HYIIO Ha IONOJIHeHUN K MHO:KeCTBY KH 4,
m, 3naunr, G/H, = mn,(K) rovmakrHo. CilefoBaTeJbHO, NPH BaJaH-
Hoii Mepe o € I'Y gocrarowno Gymer ompefeiauTh Tarkyio QYHKIHIO
g €% (G), uro6m I'’(g) caymxmmo oxpecrHOcThIO MeDH a B I'0. Tak Kak
G/H, KOMIAKTHO M KaHOHWIECKOe oTobpaskenwe f = f, MPOCTpaH-
crBa 4, (G) B ¢4 (G/H &) cropsektueao (ra. VII, § 2, n°2, sameuarne),

TO cymecrByeT Ttakas ¢yHKnus g € &%, (G), dro S g(zs) dafs) = 2

opu ecex z € G. Ilyeres K ecrb (KOMHAaKTHHIT) HocuTedb QYHKIHH g
u L — cuMMerpmuHAs KOMIAKTHAS OKPECTHOCTb siemeHTa ¢ B G,
mopokpmatoman G; tak Kak oroGpakenme P+ g * B mpocrpaHCTBA
o +(G) B 6 (G) muporo meupepuBHO (§ 4, n° 2, samevanume 1), 10
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B I'° cymecreyer Taras oxpectmoctb W MepH «, 4T0
(@+B) (@)= [ g @) dB(9)>1 (7)

nas Bcex g € W m Becex x € LK. Jlepas wactb ¢opmyan (7) obpa-
maerca B Hydb BHe KHg, m moromy orHOmenme B € W Baedger
LK < KHy, .

OTKyJa HMHAyKIWedA mo n sHBopmM, dro L"K — KH, paa Kamporo
meaoro n > 0; Ho Tak Kak L mopompgaer G, TO, CIeNOBATENBHO,
G = KH; paa mo6oii mepn P € W, 4wem pmokasamo, uro W < I'.
C gpyroi#t cropoHH, JeaA dacTb (QopMyas (7) npaBOMHBapPHAHTHA
oTHOCHTeNBbHO [ 5, W HMOTOMY HepaBeHCTBO (7) CIpaBelWBO TaKike
nas Beex x € LKH,; = G; raxum o6pasom, W < I'%(g), m mpenso-
weHNe MOKA3aHO.

Haromen, (II1) Gymer BHTeKATH W3 CIENYOMEI0 NPEJIOKEHUN:

Meepaomerus 7. Hyems N < I' ecmv nodnpocmparemeo mop-
muposarnnx mep Xaapa ecex duckpemunx nodepynn epynnw G, u Ny
Oas 40601 OMHOCUMENbHO KOMNAKMHOL omEpumot okpecmiocmu U
saemenma e ¢ G o3navaem nodmuoxcecmso us N, cocmassennoe memu o,
das womopwx H, ) U = {e}. Toz0a:

a) Ny xomnarmuo.

b) Buympennocmu mmuoxcecme Ny 6 N obpasyiom nokpwmue
muoxcecmea N, rozda U npobezaem 6ce omHOCUMEADHO KOMNAKMHbIE
omkpwmye oKpecmuocmu asemerma e ¢ G.

c) Jasa moeo umobw muomcecmeo M — N 6uao omHocumeabHo
Komnakmuo ¢ N, Heobrodumo u docmamowho, wmobv cyujecmeosard
MaKas OMHOCUMEAbHO KOMNAKMHASL OMEpumas okpecmiocmov U aae-
Menma e 6 G, umo M — Ny.

Tak xak Dy ectp 00pa3 MHOKecTBA /Ny IUpH KaHOHHIECKOM
HenmpepeBHOM oTo0paskeruu I'— =, o yreepxpenue (III) Teopemnr 1
6ymer HEHOCpPeJCTBEHHO CIEOBATh M3 NPEMNOKeHUA 7a).

Jna mowxasaredpCTBA OPEIJIOKEHHA 7 3aMeTHM, 4T0 Ny MOKeT
OHITHL ONpenedeHs KaK HOAMHO;ecTBO B I'°, cocTapieHHOe M3 TexX d,
IJI KOTOPHIX OJHOBPEMEHHO

o) >1 1 al) <1

Ho ecim A KoMOAaKTHO (COOTB. OTKPHTO M OTHOCHTEIBHO KOMIIAKTHO)
B G, T0 oro6paskennme a—> a(A) npocrparcrea o/, (G) B R noaymnemnpe-
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PHIBHO CBePXY (COOTB. CHMBY) B IOMpoKo# tomosoruu (ra. IV, § 1,
npegio:kerne 4 u § 4, n°4, sameuanue); TakuM oGpasoM, BUAMM, ITO
Ny samknymo 8 I'°. Kpome Toro, mycrs ¢yERnus ¢ € &%, (G) Taxosa,

aro @(e) = 1 m @(z)=0 ma G — U; sCcHO, 9TO S ¢(z)do(z) = 1 paa

m000ro o € Ny; cilemopaTennhHO, NPEJIo/KeHNe 2 TOKABHBAET, YTO
Ny — Komnakmioe MHOKeCTBO, 4eM JoKasaHo a). Ilycrs, ¢ mpyroi
CTOPOHH, V — TaKasg OTHOCHTEJIHHO KOMIAKTHAS OTKPHTAsA OKpecT-

HOCTH dieMenTa € B G, 90 V < U, u ¢ € ¢%,(G) mMeer HOCHTENS,
copep:xamuiica 8 U, u Taxoma, uro ¢(z) = 1 ma V. Wmeem a(p) =1
aas mcex a € Ny, u, sHauur, o obmagaer Tako#t oxpecrHocThI0 W
B N, uto B(¢) << 2 mas mcex P € W; rorma scmo, 9yto W < Ny,
d, ctaao OuTh, Ny ectb orpecTHOCTh Ny. A TaK Kak MHOKecTBa Ny
moxpeBafoT N, TOo 3TUM [OKasaHO b). Hakomer, BcsAxkoe KOMOAKTHO
nouMHOKRECTBO M m3 N coflep:KHTCA B KOHEYHOM OGDHOIMHOHEHM MHO-

mects Ny, (1 < i n), n rak Kak UNUi < Ny, tpe U = 0 U;,

TO DTHM JIOKa3aHO C).

Canepcteme. ITodnpocmpancmeo N npocmpancmea TI'® aorarvho
KOMRAKMHO.

4. Cayuail zpynn, He UMCIOUWLUX NPOUIBOALHO MHAALLYL
KOHEUHBX hodzpynn

TeoreMa 2. ITyemv G — aokaavho komnarmuas zpynna, yoos-
AEMBOPAIWAR cAedYlouemy Yeaoeuio:

(L) Cywecmsyem okpecmmuocme ssemenma e 6 G, ne codepicawyas
HUKQKOU, kKoHeunoly nodepynnyl us G, He ceodawelica % e.

Toz0a umerom mecmo caedyowjue ceoijicmea:

(I) Mnoxcecmeo D ecex duckpemnwxr nodzpynn zpynnw G A0KEGAL-
HO 3amERYmMo ¢ 2 (Ym0 PASHOCUALHO YMmeepicdeniio, Ymo OHO JOKAAbHO
KOMRAKMHO).

(II) Jas mozo umobu samrrymoe nodmhoscecmeo A usz D 6uao
KOMNAKMHO, Heobxodumo u docmamouro, umobbl cyuecmeosara makas
oxpecmuocmb U asemenma e ¢ G, umo H (\ U = {e} das ecex noo-
epynn H € A.

(III) Ecau, rpome mozo, G noposdaemcs KomnaxmHoii okpecm-
Hocmblo aremenma e, mo muosxcecmso D. mex duckpemnnx nodspynn H
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epynnw G, das Komopwx G/H Komnakmuo, A0KAALHO 3AMKHYMO 6 2
(u sHauum, A0KAALHO KOMNAKMHO).

Taxr xar D,= D () ¢, ro (II1) ecTb crencrsue cpoiicrea (1) u Teope-
mu 1 (II).

Ilna morasartenncrsa ceoiicte (I) m (II) mocraroumo, B oGosHa-
YeHUAX NPEIIoKeHHA 7, [OKas3aTh CJaeAylomee:

ITrEnnoxeHuE 8. Kanonuveckasn 6uexyus N na D ecmo eomeomop-
dusm.

Ho ecanm I'; ectb MHO3ecTBO BCeX Mep Xaapa Ha JHCKPETHHX
noarpynnax rpymus G, To D rKaHOHMYeCKM TIOMeOMOP(HO HpOCTpaH-
crBy opbur rpymnm romoreruit ¢ kospdunumertom >0 B Iy (O6m.
Tom., ra. I, 3-e mapn., § 5, npepuoskerne 4). CaegopaTeabHO, MOCTA-
TOYHO [[OKa3aTh, 49TO KaHOHMYecKoe orobpa:keHme o —> (a({e}),
a/a({e})) muoxecrea I'y ma R} X N ecrb romeoMopduam, uro Gymer
BHTEKATh M3 CJAENYIOMEN! JTeMMEI:

JIEMMA 4. Ecau epynna G ydosaemsopaem yeaosuio (L), mo omobpa-
aenue o > of{e}) muomecmea 'y 6 R} wuporo nenpepuisio.

Paccmorpum Mmepy o € I'y; myers Vy ecrb Takasg OTHOCHTEIBHO
KOMIIAaKTHAs OTKPHITasl OKPECTHOCTH d71eMenTa ¢ B G, 9ro Hy | V= {e}
¥ He CymecTByeT HUKAKOA KOHEYHOH TOArpynnH rpynon G,
comep:xameiics B V, u He cpopsAmeiica K e. Ilycrs, manee, V — rakasa
CUMMETPUIHAS KOMIAKTHAA OKPECTHOCTH dmeMeHra e, 410 V3 < V,
u U — rakasd CHMMeTPHIHAS OKPECTHOCTEH dJeMeHTa e, 4ro U2 — V.
IIycrs, Hakomen, ¢ (coors. ) ects yHKIUA B3 ¢4, (G) CO BHATEHUAMU
8 [0, 1] ¢ HOCHTENEM, COopepamuMesa B Vo (coors. B U), papHad 1
Ha V?® (coors. B Touke e). MuoxectBo W tex mep B € I'y, As1s Koroprx
BHMoNHEATCA HepaseHCTBA | (@) — a() | <L e m |fM) — a@) | L&,
ecTh OKPEecTHOCTh TOYKM . MHE XoTmM IIOKa3arh, 4YIO €CiIn
B3ATH & J0CTaTouHO MaiasM, T0 Hg 1 V = {e} 0daa scex B € W;
orciona 6ymer caegmosarb, Uro PB(P) = P({e}), u, smaumr, | B({e}) —
— a({e}) | < &, gem memma m Gyfder JoKasaHa.

Ham pocrarouno Gymer moxasarh, uro npu f € W

(V*=V)N Hg= . (8)
JleficrBATeIBHO, TNPEANOJ0/KEM, YTO JTO YCTAHOBJNEHO: TOTAA MAIA
Bcex z u y u3 V (} Hy umeem xy~* € V2 [} Hy; Ho, B cmay (8), aro
paeder xy~* € V (| Hy; umEbMu ciaopamu, V (| Hy ects nodepynna
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rpynns &, 09€BHAHO, AMCKPeTHAs W KOMNAKTHAsA, a 3HAYAT, KOHEY-
Hasl; HO, coriacHo BHbopy V,, orcioga u caenyer, uro V (| Hy =
= {e}.

BymeM paccy#arh oT npoTHBHOTO M HPENIIONOKEM, ClIeoBaTedb~
HO, 9T0 CylecTByeT Touka z € V2 — V, mpunagne;xamasn Hg; coraac-
HO BHOopy U m V, mmeem y(sz71) -+ P(s) < ¢(s) masn Bcex s €@,
nockonbKy orHomenue z¢ U? smewer Uz (| U = . Tak kax

fve o= veape),
To orcioga caegyer, aro 2B(P) << P(9) < af{9) + & HO MBI HMeeM

TaK;Ke
B) > aly) — e,
4, mo mocrpoenuio, o) = a{p) = o({e}). Taxum ofpasoM, B3aAB

e < a({e})/3, mpumeM K HDpoTHUBOpedYMI0, UTO U 3aBepmiaeT JOKa-
3aTeNbCTBO.

O6pasno BHIpa)KasACh, TOBOPAT, IT0 rpynna G, yHOBIeTBOPANNASR
yeaopuw (L), He umeem npoussoavho masvx kKoHeuwwxr nodepynn.
°MoskHO noKasaTb, 4TO BCARas rpynma JIU yAoBIETBOPAET YyCio-
puio (L), HO 3T0 ycioBHe He XapaRTePUCTHYHO A rpynn Jlu; Hanpn-
Mep, ¥ MYJIbTHOIAUKATHRHAS Tpynla NeJHX p-aJuuyecKuxX dqucen,
cpapanMHX ¢ 1 mod p, ymosaersopsaer ycaommio (L).,

S Cayuati KOMMRYMmamusHvx 2pynn

Ilyers G — noranbro KommawrHas rpymma, N < I'Y ecrs mopg-
IOPOCTPAHCTBO HOPMUPOBAHHHX Mep Xaapa BceX TUCKPETHHX I[Of-
rpyon rpyonw &, a N, — mogyMHOZKecTBo U3 N, COOTBETCTBYIOMEee
TeM JUCKpeTHHM moarpynnaM H rpynnwl G, gaa xoropwx G/H xom-
nakmuna; CIeJoBATENbHO, B 0003HAUeHUAX NpeTIoKeHHA 6 HMeeM
N, = NN TI; u ectn rpynna G noposkgaeTcs KOMOAKTHON oKpecrt-
HOCTBIO BJIEMEHTA e, To U3 upefioskeHus 6 caemyer, 910 N, omrpumo
8 N (u, 8Ha9NT, B CUAY CJEJCTBUA NPEeJIOIKEHHUS 7, AOKAALLHO KOM-
naxmuo) u cy:keane Ha N, orobpaskenuda o> || U || wupokro Henpe-
DBIBHO.

IIpEpaomerue 9. Iycme G — KoMMyTaTUBHAA JLOKAALHO KOM-
naKmuas epynna, nopoxcdaemas KOMRAKMHOT OKDECMHOCIMbIO 34eMEH~
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ma e. Jas moeo umobu muoncecmeo A < N, 6vlio 0OmMHOCUMELLHO
komnaxmuo ¢ N., neobrodumo w docmamouno, wmobu oo ydosaemso-
pato caedyrowum dsym ycaosuam:

(1) Cywecmeyem maxas omrpwmas okpecmuocmo U saemenma
ee G, umo Hy () U ={e} 0an 6cex a € A.

(II) Cywecmsyem maxaa nocmoannas k, umo po(G/Hy) < k 0an
ecex o € 4.

Ectu A < N, orHOCUTeNBHO KOMOAKTHO B N., TO OHO TeM Goiee
TakoBo B NV, W, 3HaguT, HeobxogumocTs yeaopmit (1) u (II) srrexaer
u3 npefuao;xeHuil 6 m 7 (6e3 mpemmonoikeHusa, uro G KOMMYTaTHBHA).
O6parnso, npegmonoxuM, 910 A < N, yA0BIeTBOPSET BTUM YCIOBUAM;
sampikanne A MEOkecTBa A ¢ N, B CHIy Ipegioxennsa 7, KOMOAKTHO;
KpoMe TOro, TaK KaK O+ ||W, || DoayrempepsiBHO cHudy na I
B IMHPOKo# TomoJoruu (mpepio:keHme 4), 1o yciaosume (II) maeuer,

9T0 HEePaBEHCTRO || g || k& nmmeer Mecto Tax:ke Aas Beex o € A.
Ho nocronsry G xomMMyTaTHBHA, B, = u/a ecth Mepa Xaapa Ha rpyo-

ne G/H,, u, caegosarenvno, G/H, RommaktHa pgaa Bcex a €A

(ra. VII, § 1, opepnoskenune 2). ro osgagaer, ato 4 — N, u, BHa-
qur, A OTHOCHTETBHO KOMOAKTHO B N,.

Caeacreue. Iycme G — Kommymamuenas A0KAAbHO KOMRAKMHAR
apynna, nopoxc Gaemas KOMNAKMHOT OKPECMHOCIbI0 enenma e u Yoos-
aemeopawwasn yeaosuio (L) n° 4. Myeme, dasee, D, — muoxcecmeo mex
duckpemnnx nodepynn H epynnu G, das komopwx G/H romnarmmua,
u v(H) Oasn mwbozo H €D, osmauaem o6wyn maccy po(G/H), 20e
Lo — daxmopmepa mepw | no HOpmuposarHoi mepe Xaapa o nod-
epynnu H. J[as moeo umobu muoucecmeo A < D, Ovii0 omHocumersvro
komnakmmuo 8 D, neobxodumo u docmamouno, umobvl ono ydosaemeo-
paao caedyrowum deym ycaiosuim:

(I) Cywecmeyem marasa omrpumas okpecmuocmv U saemenma e
6 G,umo H (\ U ={e} dan ecex H € A.

(IT) Cywyecmeyem maxas nocmoawnas k, wmo v(H) Lk dan
scex H € A.

IlpurumMas Bo BHUMaHWe HOpeqioskerne 9, 3TO HEMOCPENCTBEHHO
cnegyer us Toro, uro D, ects o6pas Muoskectsa N, mpu KaHOHHTe-
cxoil 6uexnuu N ma D, a sra GuernuA npu CleNaHHBIX IPeTON0Me-
HOsAX ABIAeTca romMeoMopduaMoM (mpepioskenue 8).
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II pume p. Bosemem G = R", a B Kagecrse p — Mepy JleGera;
TOTHA BCE YCJIOBMSA CJIEACTBUA NpefioKenusa § BHmoameHH. Jluckper-
Hete noprpynnos H rpynum G, mas xotopuix G/H KomMmakTHA, CYTh
He uTO WHOe, KaK JAUCKPeTHHe noArpynnst pakea n (O6m. roo.,
ra. VII, § 1, treopema 1); Taxas moarpynoa H noposkfgaercsa GasucoM
{@:)1<i<n TmpocTpaHcTBa R", W MH HWMeeM

w(H) = |det(as, . - ., ay) ]

(rne onpenemmTeNh B3AT OTHOCHTENLHO KAHOHWYECKOTO 6asmca Ipo-
crpagcrea R™) (ra. VII, § 2, reopema 4).  3mecs mpocrpamerso D,
Mo)KeT GHTh MHTEDHDPETHDOBAHO CIEAYIOIIUM 06pa3oM: BCAKAA HOJ-
rpynua H € D, ecrp obpas g-Z" moprpynnn Z" npu HeKOTOPOM
npeobpasosapuu g € GL(n, R), a moprpymma rpymmm GL(n, R),
ocrapiAloman yeroiamsuM Z", orosknecrsuma ¢ GL (n, Z). Craego-
BaTensHo, D, KAHOHWYECKH OTOMKIECTBUMO, Kak (He TOMOJIOTHYEcKoe)
onmropogHoe npocrpanctso, ¢ GL(n, R)/GL(n, Z). C npyro# croposs,
GL(n, R) peficteyer menpepnsro B R", a smazur, taiske B off  (R™),
HaJeleHHOM MEPOKO# Tomodorued (§ 3, mpemnosxemme 13), u, cie-
JoBaTeqbHo, B mogmpocrpascrse N, npocrparcTBa o (R"); mpu sTom
KaHOHWYecKufl romeomopdusm (npennosxkenne 8) N, ga D, coraacyerca
¢ onepatopamu us GL(n, R). Tax rax GL(n, R) cgerHo B 6eckoned-
gocTu, a D, mOKaNIbHO KOMOAKTHO, TO OHpPEJENeHHAs BhIIe OMeK-
mua GL(r, R)/GL(n, Z) 5a D, ectb 2omeomopgusn (ra. VII, TIpuno-
menue 1, memma 2). Tarxum ofpasom, caencreue OpenioxeHuA 9
maeT KpPUTePUA KOMIOAKTHOCTH B  OJHOPONHOM  IIPOCTPAHCTBE
GL(n, R)/GL(n, Z).

6. [Apyzoe ucmoarxosanue monoaozUU NPoCmMPaHcmen
3AMEHYMBLE Nodepynn

IIycrs §§ — MHOMeCTBO BCeX BaMKHYTHX NOJMHOMecTs u3 G;
OmpeyieduM B F omdeaumyno pasHomeprylo cmpykmypy ClemyOTHM
ofpasom: miaa M0Horo KOMOAKTHOTO HOOMHOKecTBa K u3 G u ni06oit
okpectHoctn V sieMenta ¢ B G o6osuaduM uepes P(K, V) muomxecTBO
Bcex nap (X, Y) sumementoB m3 §, ANA KOTOPHX OJHOBPEMEHHO

XNKcVY a Y| K< VX. )

IMoxamem, uaro MHoskectsa P(K, V) of6pasyor (yHIaMeHTATBHYIO
CHCTeMY OKPY)ReHHN HeKOTOPOH OTHEeJWMOW DaBHOMEDPHOH CTPYKTY-
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p U B §. Arcuomnt (Up) u (Ujr) ms O6m. Tom., ra. II, 3-e mag.,
§ 1, n°1, ogenupHO, BHIONHEHH; KPOMe TOT0, TaKk KaK OTHOINGHUA
K< K' n V' < V saekyr P(K', V') < P(K, V), To npu npoBepke
pHnodHeHUA axcuoMbl (Ujpr) MOMKHO OTPAHMYATHCA TeM clydaeM,
Korpa V — cuMMeTpumdHAs KOMIAKTHAA OKPECTHOCTh pieMeHTa ¢,
rag uro VK xommaxrso. Ilpemmonoxum, garo (X, Y) € P(VK, V)
a (Y, ZYEP(VK, V); ror;ga XN Kc XN VKcC VY, u ecan
y €Y raroso, uro vy € K pasa Heroroporo v € V, to HeobxomuMo
y € VK, u, caegosarenbHO, .

XNKcVX N VK)

¢ papyroit croponst, ¥ (Y VK < VZ, oreypa X | K < V*Z, u touHo
TaK ke mokraswBaercs, uro Z () K < V2X, wem u moxasamo (Uirg).
Haxonen, ectm X u Y — gBa pasauuebX dieMeHTta U3 §, TO cyme-
CTBYeT, Hanpumep, Takas Touyka a€X, wro adYY, u, sHawdmr,
TaKafd CHMMeTPHYHASA KOMOAKTHAS OKPeCTHOCTH V bieMedTa e, 4TO
Va Y = ¢ unu, eme, a § VY; torna tem Goxee (X,Y) ¢ P(Va, V),
4T0 U 3aBepIiaeT AOKABATENbCTBO HAINIEro YTBEPIKICHUSA,

PaceMoTpuM Temeph B MHOMKeCTBe 2 BCeX SaMKHYTHX HOATPYNO
rpyanst G Tomodoruio 9 , HHAYNUPOBAHHYI0 TOHOJOrHe# TOIBKO 4TO
OIIpe/ieIEHHOTO PaBHOMEPHOro NpocTpaHcTBa . Mul cefiuac ysupum,
UTQ 3TA TONOJOTHA cosnadaem ¢ monosoeueri, onpedesennori 8 n° 3.
Hocrarouro 6ymer HoKasarsb, 910 oTobpamkenue o w—» H, IpocTpaHCTBA
mep I' B MHOMKecTBO 2, HajleJleHHOE TOMOJOTHElH J , HenpepusHo: mei-
CTBUTEALHO, TO ke GYHeT UMETh MeCTO MJA CY;KeHHA DTOTO oTobpaske-
mug Ha I, (B 0603HagenusAx npexloskeHNa 2), KoTopoe OHeKTHBHO; HO
tax Kax [y KOMIAKTHO, & TONOJOTHs .7 OTZeINMa, To 0To0pasKeHue
ar> H, npoctpasctea I'y, B 3 Gyger Torza romMeoMopuaMoM.

Urax, nycrs ay — toaka uz I', a @ — ¢uasrp B I', cxogamuiica
K a¢; Tpebyerca morasarh, uro H, crpemutes K Hy, o @ B Tomono-
ruu 7 . llyers K — KoMOagkTHoe HOAMHOKeCTBO M3 G 1 V — cuMMeT-
pUYHAS KOMOAKTHAA OKPECTHOCTh bdiaeMeHTa € B G; NiIA  Kaik-
moro x €My, () K cymecrsyer Takoe wMHONecTBo M(z) € @, urto
Va | Hy 5= @ upm Bcex a € M(z) (nemma 2), otkyma Vz < ViH,;
nokpmBaa H,, | K ROHeUYHHIM wmcIOM MHOKeCTB VI;, BUAUM, 9TO

Hyy N K& V2H, pna Bcex o €M, tae M = nM(x,-). O6parno,

“MPedIT0J0HIM, yTQo HMeeTCA TakKad OTKpPHITaAd OKDPeCTHOCTH U
20 H. Bypbaru
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smeMenTa ¢ B (, uTo moboe MHOkectBO L € @ comepskur mo KpaitHei
Mepe OfiH 3]eMeHT o, AuaA Kotoporo H, [\ K G UHg,; nycrs o(L) —
MHOMKeCTBO BceX o € L, o0aamamomux 3THM CBOHCTBOM; MHOYKECTBA
o(L) obpasytor B I' 6asuc puaprpa @, makopupywmero @, u faa
moboro o, upuHagiIemxamero obbepunenuro £ Bcex MHO;kecTB o(L)
(L € @), cymectsyer HeroTopoe t, € H, (| K, He npuHagiesxamee
UHqy; mpia a ¢ E npuMem 3a f, HPOU3BONBHYI TOY4KRy u3 H,.
Tax war K () C(UHy,) XoMOakTHO, TO CYIecTByeT OpefelbHAs
TOUKa $ oTOGpasKeHun o > t, no @, npuragneskaman K | C(UH,,);
Ho Tak Kak @’ cxomurcs K ao B I', To »T0 mpoTHBOpeduT JNemme 3.

YunpaskneHus

1) IIyets X — N0OKAJTBPHO KOMOAKTHOE NHPOCTPAHCTBO H & (MM
F(X)) — MHOxKECTBO BceX 3aMKHYTHX mOfMHO:kecTB w3 X. Jlaa mioGoro
KOMHOAKTHOTO HOoAMHO3KecTBa K w3 X, mi06of KOMIAKTHOH OKpecTHOCTH L
MHO;kecTBa K M J1060T0 OKpYskeHnsa V egMHCTBeHHOH PaBHOMEpPHOH CTPYK-
Typs B L oGo3Haumm depes Q(K, L, V) mmOmectBO Bcex map (4, B)
3JIEMEHTOB W3 &, YHOBIETBOPAOMMX HBYM YCJIOBHAM

ANKCVBNL =n BNEKCVAQNL.

a) Iokrasars, uro MuokectBa Q(K, L, V) obpasyor QyHIaMEeHTAIb-
HYI0 CHCTeMy OKDY/KeHHH OTHelINMOil DPABHOMEDHOI CTPYKTYDH B .

b) HOycrs % — paBHOMepHAasA CTPYKTYPA, COIIACYOINAsSCA C TOLOJIO-
rueil mpocrpadcTBa X, u P(K, W) Aia A1060ro KOMOAKTHOTO IOIMHOKE-
ctBa K m3 X u moboro okpy:keHusa W paBHOMEDHOH CTPYKTYpH % O3HA-
4aeT MHO3KeCTBO Bcex map (4, B) saeMeHTOB u3 &, yA0BIeTBOPSHOIHX
IBYM YCJOBHAM:

ANKCW(®B) n BOKCW(A.

IToxasars, 9To MHO®KecTBa P(K, W) 06pasyior QyHAAMEHTAISHYIO CHCTEMY
OKDPY;KeHHIl JJA pPABHOMEDHOH CTDYKTYDPbHI, OIpENeIeHHOH B a).
‘ ¢) HOyers X' — roMmakTHUKAnusa AJeKCAaHJDPOBA HIPOCTpAaHCTBA X
H ® — ee 0ECKOHEYHO y[alleHHAA TOYKA; JJIf KaMIOTO 3aMKHYTOTO MO~
muO;kecTBa 4 n3 X momommM A’ = A |J {v}. Ilorasars, 410 OTOGpasKe-
HHe A > A’ ecThb H30MODPYH3M pPABHOMEPHOro mpocrpaHceTBa & (X),
OIpe/leIeHHOTO B a), Ha HOAOPOCTPAaHCTBO mpocTpascTBa ¥ (X’), ob6paso-
BaHHOE BCEMN 3aMKHYTHIMH IOZMHOKECTBAMH, COHEP:KAUMHE . [Hcmoan-
30Bath b).] BmBecrm otcioga, wro § (X) wommaxrmo. [Cm. O6m. Tom.,
ra. II, 3-e wag., § 4, ynpamxmenme 15.]

2) Ilycts G — mOKaXBPHO KOMIAKTHAA rpymma u { (G) — paBHOMep-
HOE TPOCTPAHCTBO BCeX B3AMKHYTHIX IOAMHOMECTB U3 G (OmpejeieHHoe
B 1n° 6 nau B ympaskHenmn 1). J{oKasaTh HemocpeACTBEHHO, 4TO MHO:Ke-
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C¢TBO £ BCeX 3aMKHYTHIX MOATPYHI rPYOIH G 3aMKHYTO B & (G) (He mOJds-
3yACh NpPeAIo:KeHHeM 3J).

3) Ilycth G — JMOKAJNbHO KOMIAKTHAf TPYHOA W ) — HeIPepeBHOE
npepcraBiuerne G B R¥. O6o6muts mpemioskeHns 4,-5 u 6 Ha MHOKECTBO
Ty Tex mep a € I', 1iIsl KOTOPHIX cysKeHMe ) HA Hy MMEeT TOT 3Ke MOZYIb,
410 0. [3aMenuTH Mepy | MepOIi ¥ - I PACCMOTPETH PaKTOpMeps: (% - w)/ct. }

4) Ilyeth G — JOKAaIbHO KOMOAKTHAsA TPymma, He NOpOoKpaeMas
HUKAKHM CBOMM KOMOAKTHHIM HMOAMHOKECTBOM, H H — TakKas gUCKpeTHas
mojrpynna rpymnst G, 4To G/H wommakTaa. Iokasars, 4to H He MomeT
IOPOKAATHCSA HHKAKAM KOHEYHHIM YHCJIOM 5JeMeHTOB, HO HOPMHDOBAaHHAA
Mepa Xaapa @, moarpynmn [ ABIAETCA TOYKOH HpPHKOCHOBeHma B I'C
MHOKECTBA Te€X ¢, MJIA KOTOPHX || Mg || = -+ co. [Pacemorpers EOpMuEpo-
BaHHHIe Mepel Xaapa moarpynn rpyons H, TOpOKIEHHBIX KOHEYHHIM
YHCIOM 3JEeMEHTOB. ]

5) IIycth G — pUCKpeTHAsA TPYINA, ABIAOINAACH IPAMON CyMMOIf
GecroHegHoOlt TocaefoBaTeabHOCTH (G,) HONTPYHN W3 ABYX 9IEMEHTOB,
H p, — Wpoeknua G HA G,. HlonoknM H, = p,! (¢) m 00osHauNM Yepes a,

HOPMHPOBaHHYI0 Mepy Xaapa Ha H,. Ilorasars, YT0 HOCIEH0BATEALHOCTD
(,) cxommrea B I'Y K mopmmpopammOM Mepe Xaapa n rpymme G, Ho

pa, 1 =21 Ipyll = 1.

6) Iycrs G — JTOKAIbEO KOMIAKTHAS I'PYHIa, He Y OBJIETBOPAOMAL
yeaopmio (L) n° 4.

a) ITorasars (B oGo3maueHMaAx n° 4), 4T0 KAHOHUYECKasA OmeKiua N
Ha D He ecrs romeomopdmam. [[Iycrs A(W) pis ao6oil oxpectHocTHn W
DIEMEHTA ¢ B G 03HAYA6T MHOMKECTBO BCeX KOHEUHHIX HOATpynm, = {e},
cofepskamuxcsas B W; mokasaTh, uTo MHO;kecTBa A(W) ob6pasywr 6asnc
¢unnTpa, cxogsmerocsa B I K moxrpynme {e}, HoO HOPMMPOBAHHEIE MEPH
Xaapa ayg mourpynu H He CXOIATCH K &,.]

b) Horasars, 4TO ecam, KpoMe TOTO, G METPH3yeMa, TO CYIMECTBYeT
KOMOAKTHOe HOEMHOKecTBO B mpocrpamcTBa [) BCeX ANCKPETHHIX IOA-
TPyUn Ipymnel G, He cofiep:Kameeca HU B KAKOM U3 MHOKecTB Dy, ompe-
JleJIeEHEIX B TeopeMe 1.

20*



NCTOPUYECKHN OYEPK
K INIABAM VII 1 VIII

(PaMcrue mudphl OTHOCATCA K Ombamorpaduu, MOMEMEHHOMH
B KOHIIE TOT0 OYEpKa)

VY TpeKoB MOHATHA [JINHH, INIOmMAAH H 00heMa, IO CYmecTBY, OCHOBAHH HA
UX UHeapUAHmMHOCIMU OTHOCUTeNABHO [BIKeHHil: «M coBMemamommeca gpyr
¢ gpyrom (épappolovta) paBHE Me:xmy coboiiy (EBkama, dmements, Kuura I-
«O6mue mOHATHA», 7); U MMeHHO H300peTaTelsHOE HWCHOAb30BaHME 3TOTO TPHH-
OUOa MO3BOJIMIO MOMYIHTH Bee GOPMYJIH, Halomue MIOMAAN HIH 00heMbl KIACCH-
JeCKUX «pHTyp» (MHOTOYTOJILHHKOB, KOHMYECKHX CeYeHHH, MHOTOTDaHHHKOB,
cpep m T. m.), To IyTeM KOHEYHHX pa30meHHi, To «HcYepIRBaHHEeM» *). Bripa-
JKAACH COBPEMEHHBIM A3EIKOM, MOKHO CKA33Th, 9TO IPeUecKye MaTeMaTHKH [[OKa-
347N CYIeCTBOBAHHE AIHTHBHHIX «PYHKIUI MHOKECTB», HHBAPHAHTHEIX OTHOCH-
TeAbHO ABWKEHHM, HO ONpefieledHHX TOJBKO IS MHOMKECTB BechbMa 9acTHOTO
Buja. VMHTErpalibHOE MCUMCICHHE MOKET PaCCMATPHBAThCA KAK OTBeT Ha morped-
HOCTb pACIIWPEHHs O0JAacTH OmpefeeHnsA 3THX (QYHKIOHE MHOMKeCTBA M, OT
Kapaxgbepn g0 Jlefera, mMerHO 9Ta 3amada Gyner croATh HA NEPBOM ILIAHE HCCIE~
JOBaHNA AaHAJINTHKOB, CBOMCTBO K€ MHBAPDHAHTHOCTH OTHOCHTEIHHO IBILKEHUIL
OTXOAWT HA BTOPOH MJaH, 06pPAaTHBINNCH B TPUBHAJILHOE CleACcTBHe obmel gopMmy-
JIBI 3aMEHHl MePeMeHHBIX B IBOHHHX WIN TPOHHHEIX WHTErPadax M TOTO, 4TO OPTO-
TOHAJIBFHOE Hpeobpas oBaHMe MMeeT ONpefeNnuTeNb, paBHLN 4+ 1. Jlaske B HeeBRIK-

*) MOKHO MOKAa3aTh, YTO €CJH JBA INIOCKHX MHOrOyroilpHHKa P P’ umeior
OAMHAKOBYI0 INIOM(agh, TO HaigyTca ABa MHOTOyroabHmka R D P, R’ O P’
KaKIblil ¥3 KOTOPHX MOKeT OHTH PasOHT HA KOHEYHOE IMCIO TAKHX MHOIOYTOJb-
HEKOB R; (cootB. R}) (1 i < m) 6e3 o6muxX BHYTPEEHHX TO4YEK, 4TO R; u R;
NOJYy4anTcA APYT U3 mpyra jBH:KeHHeM (3aBHCAIUM OT i), mpudem R (coors. R’)
ABIsAeTCA 00BEAHHEHNEM KOHEYHOIO CEeMEifCTBa MHOTOYTOAbHHKOB S; (COOTB. 85
(0 £j < n) 6es ofmUX BHYTPEHHHX TOUEK, rje So = P, Sy =P, a S; (1 <j <
« n) momywaercs u3 S; ppmxenneMm. HamporuB, M. [lem porasan (Ueber den
Rauminhalt, Math. Ann., 7. LV (1902), crp. 465—478), 9T0 5T0 CBOICTRO yixe
He HMeeT MeCTa AJIA 00BeMOB MHOTOTDAHHHKOB M, CJE[0BAaTEILHO, IIPOIECCH
KCYEPNEIBAHUSA, OPUMEHABMUECA HAYMHAA ¢ IBIOKCA, OBIH Hen30e;HHEL.
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IOBHIX TeoMeTpuaX (rje IPYNNa [BH:KeHHH YiKe gpyras) TOYKAa 3PeHHA OCTAeTCH
TOii xe; PuMaH o6muM 06pas3oM ompenenser 66CKOHEYHO MAJBIE BIEMEHTH IIIOM(A-
gu mam of6seMa (MaM MX AHAJOTOB JJIA pasMmepHocrei > 3), mcxons ma ds® mpm
HOMOMY KIACCHYECKHX EBRIAMTOBHX (OPMYN, W MOTOMYy HX HHBAPHAHTHOCTH
OTHOCHTENIFHO TNpeo0pasoBaHmii, OCTABIAINNX HHBAPUAHTHHM ds?, ABIAETCA
HOYTH TaBTONOTHeN. h

Toasko k 1890 rony, B cBA3H ¢ passurueM, ocobenno A. ITyankape u 3. Kap-
TAHOM, TEODHU UHMeZpALbHBL UHGapUarmod, HOABIAIOTCH APYrHe, MeHee HeNO-
CPeICTBeHHEIC PacIIpPeHus IOHATHA Mephl, HHBAPHAHTHON OTHOCHTENIbHO IPYIIIIH;
A. Ilyagrape paccMaTpHBaeT TOJBKO OFHOMADAaMeTpHYeCKHe IPYNME, HeHCTBYIO-
m#ue B HEKOTOPO#l JacTH MPOCTPAHCTBA, TOTAA Kak J. KapraH ocoGeHHO HHTEpe-
cyercd TPYNOaMy ABIKEHNI, ‘HO [efCTBYIOMUMH B WHEIX HNPOCTPAHCTBAX, YeM
Te, B KOTODHX OHM OmpejeneHsl. TdK, HAIPAMED, OH omperenseTr cpexu npodnx (11}
WHBAPHAHTHYIO (OTHOCHTENLHO TDYHHH ABIKEHHH) Mepy B IPOCTPAaHCTBE BCEX
npamiix 13 R? mau R? *); KpoMe TOro, OH yKa3LBaeT, 9T0, BooGme, MHTeT paIbHES
MHBAPHUAHTH [ rpynn JIM HOpejcTaBiIAoT co0Oii He 9TO MHOE, KAK cHeruaJbHEIe
nupdepeHIIANbENEe HEBAPHAHTH, B YTO MOITOMY BCe HX MOJKHO OLpPEeIUTh MEeTO-
npamu JIn. Ogeaxo, mo-BUAAMOMY, A0 dyHAaMeHTansHOH padots I'ypeuna 1897 ro-
na (V) He OBJIO NONEITOK HU pPaccMaTpHBaTh, HU NMPHUMEHATH WHBAPHAHTHYIO Mepy
Ha camoil rpynme. CTtapasch mOCTPoUTH MOAMHOME (Hag R"), NHBapHAHTHEIE OTHO-
CHUTeIbHO OPTOTrOHAJBHOM rpynne, I'ypBHN HCXOQMT M3 TOTO 3aMEYaHMA, YTO AJs
KOHEYHO¥ rpynmnl JuHeHHHIX mpeoGpasoBaHHIl 3ajaya pemaeTcs cpasy B3ATHEM
cpednezo TPEOGpazoBaHMA s-P mpoM3BOJBHOTO HoaMHOMA P Beemum saeMeHTaMH
$ rpyMOIE; 3TO HABOAUT €ro Ha MEICIb 3aMEHHTH IJIA 0PTOTOHANBHON IpyHIm cpey-
Hee HHTETpajoM OTHOCHTEAbPHQ WHBAPHAHTHOH MepH; OH JaeT B sABHOM BHIe
BEHIPQJKEHIE B3TOr0 HOCIETHETO HPY HOMOIMM HApPaMeTpHYIeCKOTO HpPeACTABICHHS
9MJIePOBEIMI YriaMu, OAHAKO TYT ke 3aMmedaeT (HezaBmcmMmo oT J. Haprama),
qTo MeTOAH JIM JOCTaBIAIOT CymEecTBOBAHME MHBAPHAHTHON Mephl [JA JTi060il
rpymus JIu. BuiTe MOsKeT, yHanoK TeOpHU HHBAPUAHTOB B Hayamde X X BeKa HOCTY-
JKHJI MPUYMHOR Toro, 9T0 Hiew ['ypBuna IOYTH He NOJYYMJIH HEMeHJIeHHOro
OTRINKA M ObIM B3ATH HAa BOOpY:;KeHme Immb HaymHas ¢ 1924 roma B cBaAsm
¢ pacnpocrpaseHnem W. HIypom u I'. BeitneM Ha KOMNaxTHHE rpynmsl JIu Kaac-
cmyeckoii Teopum @pobeHmyca JIMHEAHHIX HPEACTABICHHH KOHEYHHX TIpyNO-
IlepBrIil 13 HAX OrpaHMYNBALTCH CIyYaeM OPTOTOHAILHOH IPYNIE M HOKA3HBAaeT,
kaxk Meron I'ypBmpa mo3BoJsier pacIpOCTPAHHTH KIACCHYeCKHe COOTHOMIEHMHH
OPTOTOHATBHOCTH XapAKTepoB; sTy mpeo I'. Beiins coueraer ¢ paboramu D. Kap-
TaHa O HONYHNPOCTHX aixre6pax JIm Ajds MOTydeHUA ABHOTO BRIPDAKEHHA XapaKTe_
POB HENMPHBOTUMEIX MPEACTABICHWH KOMIAKTHHX rpynn JIM B TEOpeMH 0 MOJHOM
HenpuBopgmmoctn (XIa), a sarem, mpm mOMOmME CMEIOTO pPACHIHPEHHWA HOHATHA
«peryJispHOTrO MPeNCTABICHNA», 3HAMEHUTOH Teopemst- Ilerepa — Beiina, mpep-
cTaBasomel co6oli HONHHIA AHANOr pPA3NOKeHUs PeryJasipHOrO NPeACTaBJICHHA
HA HENPHUBOJIMMEIE COCTABIAIOmMUE B TeOPHE KomewHnXx rpymn (XIDb),

*) VHBapmaHTHAas Mepa Ha ONpOCTPAHCTBE IPAMHIX B INIOCKOCTH Ohiia yixe,
0O CYIeCTBY, OMpefeleHa B CBA3H C 33JaYaMH (TeOMeTPHYECKHX BepOATHOCTEI,
a umenno KpogroroM, paGor Koropore KapraH, BepoATHO, B 3T0 BpeMsi He 3HAI.
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Tomom pamsme O. I peiiep 3am0xma ¢yHIaMeHT 00mell TeopUH TOMOJOrHYe-
CKUX I'PYOIL, A ¢ 9TOT0 MOMEHTA CTAJI0 ACHO, 9T0 paccy:KueHusa Memyapa Ilerepa —
Beitns ocraioTeA CHpaBe[JUBHIMH B TOM ke BHe JUIA BCAKON TOMOIOrMIECKON
TPYNIH, HA KOTOPOH MOKHO OHPEJeInTh «MEBAPHAHTHYH Mepy». CTporo rosops,
00mue NOHATHA OTHOCHTEJNLHO TOIOJIOTHH H MEPHL B TO BPeMs eime TOJBKO HOpPMH-
POBANNCH, M EN KATErOPHA TONOJOTMYECKHX TPYNI, Ha KOTOPHX MOKHO OBLIO
HaJIeATHCA OMpPEeJeNuTh WHBAPHAHTHYI0O MeDYy, HH MHOKECTBA, [JA KOTODHIX 3Ta
Mepa Opla OB ompepesieHa, He HPeJCTaBIANNACH ACHO OYePUEHHKIMA. B NHCTBEHHO
QUeBHAHEIM GHLIO TO, UTO HET HAAEKAE PACHPOCTPAHUTH HA O0muil caydaii mHOH-
HUTe3NMAJLHEE METOJR, AOKA3HBAOMFE CYMECTBOBAHWE WHBAPMAHTHOH MepH
Ha rpynme Jin. Ho gpyroe sanpaBienne upei, mcxogsamee u3 pabor oo mMepe JleGe-
ra, Bejlo KaK pa3 K Gojlee mpsAMHEM MeTopaM mopXxoja K 3agaue. B 1914 ropy
Xaycmopd mokasad, 4TO He CymECTBYeT He DAaBHOH TOKAECTBEHHO HYJNIO aJu-
TUBHOII (YHRUME MHOKECTBA, OHpEeJeNeHHON A eécex NOAMHOKecTB H3 R3
¥ WHBAPWAETHOH OTHOCHTENbHO [BUIKEHHH, M ecTeCTBeHHO OBLIO HMCCIe[0BaTh,
OCTaeTcs M 9T0 BepHEM Tamke Aasa R m R?% — 3apgaga, Guectame pemeHHAn
B 1923 rogy C. BaHaxoM, TOKa3aBIINM, YTO, HANPOTHB, KAK pas B STHX JByX
ciaydasx Takas mepa cymecrByetT (I); ero mero, BecbMa OCTPOYMHEIH, OMEPAeTCs
yiKe Ha MOCTPOEHHe IOCPeNCTBOM TPAHCPUHMUTHOH WHAYKIHE M PACCMOTDeHHE

n
1
«CpegHEXY 72 f(z -+ o) 0T mepeHOCOB (QYHKIUM DIeMEHTAMH TDPYIIEH *).
h=1
Aunanormunasie upen mosBoimam A. Xaapy cpexars B 1933 ropy (IV) pemamomuii
IDar 1 0KAa3aTh CYMIeCTBOBAHNE MEBAPHAHTHOH MepH A JTOKAIGHO KOMIIAKTHBIX
TPYON €O CYETHHIM GA3HCOM OTKPBHITHIX MHOKECTB: PYKOBOACTBYSICH METONOM IIpH-
OamwxeHnA 00beMa B KIACCHIECKOM WHTErPaJbHOM HCYHCIEHHH HPU ITOMOIH
NPUKIAAEBAHAA KOHIPYSHTHHIX Ky(0OB ¢ HPOU3BOJNLHO MAaibM peGpoM, OH HOJy-
4aer IpH IOMOmMY JWATOHANBHOIO IIpolecca WHBAPHAHTHYIO Mepy Kak Ipefelt
OCEN0BATEIHLHOCTH «IPUGIMKEHHBIX MEpy— CIOc00, HO CYMmECTBY, TOT 3Ke,
KOTOPHIM Mel moab3oBaixuch B § 1 raasm VII. 9To OTKpETHe mOTYyYnmIo OYeHB
6060l OT3BYK, B YACTHOCTH, OTOMY, 9T0 OHO Cpasy ke mossosnio J. dpou Heii-
MaHy peIlATH [JA KOMIAKTHHEIX TPYHI 3HAMEHHTYIO «5-10 mpobGiemy» T'minbepra
0 XaparTepusanuH rpynd JIM YHCTO TOMONOrMYeCKEMH cBolicTBaMu (6e3 Beskoil
3apamee 3agaHHol AupPepeHUUATBHON CTPYKTYpH). OpHAKO cpasy ke OBLIO
3aM€YeHo0, 49TO [JA TOro, 4TOOH MMeTh BO3MOKHOCTH 3((eHKTHBHO HCIOTAL3OBATH
MHBAPUAHTHYI0 MeDPY, Heo6XO#MMO 3HATH HE TOJLKO, YTO OHA CYmMECTBYeT, HO
¥ TO, 9TO OHA eJHHCTBEHHA C TOYHOCTHIO KO MEOKMTEIN} 5TO OHIIO CHAYANA [[OKa-
3aHo J[. ¢ou HeiiMaHOM [IA KOMIAKTHHIX IPYNN OyTeM HCHOIb30BAHHUA METOAA
ompejieieHlA Mephl Xaapa «CpejHHME» HEIpePHBHHX (YHKIHI, aHATOTHYHBIME
«cpenanm» Bamaxa (VIIa)§ satem II. ¢or Heiimanm (VIIb) m A. Beiins (X) pasama-
HBIMH METONAMH MOAYYUIN OJHOBPEMEHHO eqWHCTBEHHOCTH AJIA clydas JOKAJIbLHO

*} II. ¢or Hefiman norasan B 1929 rogy, 4To RCTHEHYIO HPHYMHY DABINIMA
B moBegenun R m R2, ¢ ogHo#t cropoHsl, @ R™ mias n > 3,— ¢ Apyro#, caepyer
MCKATh B KOMMYTATHBHOCTH TCPYNOH BpameHWi mpocTpaHcTBa R2
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KOMOAKTHEIX Irpynm, mpudeM A. Beiins B TO jke BpeMsa yKasas, KaK MOMKHO pac-
LIPOCTPAHUTE cHocob Xaapa Ha o0mHe JOKATHHO KOMIOAKTHEIE Tpynmel. A. Beitap
(max e) DOTYYNI TAKKe YCIOBHE CYMECTBOBAHUA OTHOCHTEIHHO HHBAPHAHTHON
Mepsl' HA OJHODOLHOM NPOCTPAHCTBE M, HAKOHEN, IOKa3al, 49TO CYNECTBOBAHME
«Mepbly (HAJeIeHHOH pPa3syMHLIMH CBOHCTBAMM) HA OTNEJIMMOH TOHOJIOIMYeCKON
Irpymnne aBTOMAaTHYeCKH BjederT, YTO TPyNIa JOKAJIHHO NpeNKOMOAaKTHA. DT pabo-
TH, 0 CYINECTBY, 3aBepllainm o0my0 TeopHI0 Mephl Xaapa; efUHCTBeHHOE Goiee
HOBOe 100aBieHNe, KOTOPOE CIELyeT OTMETHTE,— 3TO NOHATHE KBA3WEHBAPHAHT-
HOIi MEpHI, DOABABMIeeCA JUIIE 0KoI0 1950 roga B CBA3H ¢ TEOpHel mpesicTaBIeHnil
JMOKATBHO KOMIAKTHHX TIpynnm B THILOGEPTOBHX IPOCTPAHCTBAX.

Ncropus cBeprru 6omee caoxkHa. Eme B Havane XIX Bera Gniio 3aMedeHO,
qT0 ecim, Bampumep, F(zr, t) ecTh MHTErpajJ HEKOTOPOTO JHHEHHOTO ypAaBHEHHUA
B YAaCTHHX HPOM3BOAHHX OT £ W ! ¢ HOCTOAHHLIME KO3(PQUIMEHTaMH, TO

o0 :
S F(z—s, t)f(s)ds

—o00
TaKKe ABIAEeTCH IHTeIPaJioM TOTO 3Ke ypaBHeHHA; HApAAY C APYTHEMM aBTOpPaMH
Ilyaccon eme no 1820 roma mcmoias3yeT 3Ty H/el0, YTOGH 3amNCATH WHTEIDATEHL
ypaBHEHTA TeMJIONPOBOSHOCTH B BHIE

o0

S exp (m(x_zts)_z.) 79 ds. )

—00,
Hecronbro mos;xe BEIpaskeHHe
. 2n-H1
% sin —g——— (z—1)

5 | ——=—wa @
—7 sin 5

qacTu4HOH cyMMul psaga @ ypre i mpousBeneHHoe [Mprxie HecieoBaHde Opefelia
3TOr0 WHTETpaja Impu n, CTPeMAIEMCA K |- oo, JAI0T HepBHI HpuMep «peryaapn-
sagum f > p, * f Ha Tope T (CTPOro roBOpPA, IpH HOMOIMH HOCAEL0BATEILHOCTH
HEHOJOKUTEABHHX «Afep» 0,, YTO BHAYUTENIBHO YCJIOKHACT HCCIEfOBAHNE);
aHAJMOTHIHLE WHTErpajibHEE BHPAKEHUs ION HAUMEHOBAHHEM «CHHTYJIAPHEIX
HHTeTPAJOBy HPUBIEKAT BHUMaHNe aHAAUTHROB KOHNAa XIX m magama XX Bexa,
or IT. To6ya-Peiimona o A. JleGera. Ha R Beitepiurpacce ucnoapayer mHTerpad (1)
IJIA [[OKA3aTeNbCTBa CBOGH TEOPEeMHl aNIPOKCMMANNH MHOTOWIEHAMH M yCTaHaB-
JIMBAeT B CBA3M C THM OOmMUil IPHHNUN peryJiapusanuy IPY MOMOMY IOCIefoBa-
TeIBHOCTH MOJMOKUTEIBHEIX «Afep» Oy, BHAA £ > ¢,p(z/n). Ha T maubonee aHame-
HATHI OPUMep PeryiApU3anuy NpH IOMOmE HOJIOKHTENbHEIX Afep Owa jam
HeCKONbKO mo3ke (DeliepoM, mocie wero 3To CTal0 CTAaHAAPTHEIM IIPOIECCOM,
OOJIO7KEHHBIM B OCHOBY OOIBIIMHCTBA «METOMOB CYMMHDPOBAaHHMY» (YHKIMOHAIE- .
HEIX DSAZOB.

OmHako stE paGoTH, M3-3a HECHMMeTPHH DpOJieif, KOTOPEe HTpaT B HUX
«IIpo» W peryispuayemMas (GYHKnUs, MOYTH He BBRIABJIAIA anreGpamiecKux
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CBOMCTB CBePTKA. 3acayry o0pamieHHss BHUMAHHA HA STOT HYHKT CJeZyer
NpUImcaTh Tpexne Bcero Boawsreppa. OH npoBomuT o0mee HCCIeTOBARNE «KOM-
nosurmuny F * G aByX QYHKIDUH OT ABYX NepeMEeHHBIX
y
F+6) @ n=|Fe nee na,

x

KOTOPYIO OH pacCMaTPHBAeT KaK ofOGIICHME «IepexOfoM OT KOHeYHOTO K Oecko-
HeurOMY» IpousBefeHms AByX Martpun (IX). O oueHs CKOpo BHFeNser caydai
(HaspIBaeMblif ¢3aMKEYTHM IMKJIOMY HA OCHOBE €0 NCTOJNKOBAHNSA B TE€OPAH HACIEN-
CTBeHHOCTH), Toe F M G 3aBHCAT TOABKO OT y — Z; TOTAA TO ;Ke BepHO M AN
H=F=@G, u ecanm mounoxArs F (z, NW=Ffy—a, Gz, y) = g (y — 2), T0
THe

hty= \ f(t—s) g () ds,

.

rak 49To gasa ¢ > 0 ¢pyExnus h coBmagaer co cBeprkoi GyHKumii f; m gy, paBHHX
coorserctBenro f u g mpm ¢ >0 m 0 mpm ¢ < 0.

Opmako anrebpamdeckmit ¢opmammsm, passurHit Boabreppa, He m03BONAI
BHIABUTH CBASH CO CTPYKTYpoit rpynmst B- R m mpeo6pasopanuem Mypre. Mur He
0ygeM m3naraTh 3[4eCh HCTOPHIO TOTO IOCAETHETO, HO CJIERyeT OTMETHTH, 4TO,
mavYuHas ¢ Komw, aHaIAMTHKH, ofpamaschk K unrTerpasy @ypre, cTapaluch IiIas-
BBIM 00pa3oM HaiiTH Bee Gojee m 6osee MUPOKHEe YCIOBHSA CIHPABeJJIMBOCTH Pas-
INIHHIX GOpMYa «o0paimeHnA» W HECKOJBKO NMpeHebperain ero ajredpandecKuMu
cBoifcTBaMu. Pazymeercs, sTOTO HeJb3sI CKa3aTh o paborax camoro Qypee (mam

[e ]
paborax Jlanmaca o6 aHaJIOTWYHOM MHTETpaje S e3tf(t)dt), mo arm mpeolGpaso-

0
BaHUs OLlAM BBeZEHHl B OCHOBHOM B CBASH C AUHEUHHMU 3afadaMH, W HOTOMY
He TAK YAMBUTENBHO, YTO AHAJNTHKAM AOJTOe BpeMs HE NPHXONUMIO B TONOBY
paccMaTpuBaTH TIPOM3BENeHHs ABYX npeobpasopammii @Dypbe (UCKIHOUenHe
COCTaBIAIT NPOU3BEAEHHUS TPHUTOHOMETPHYECKAX IJH CTeNeHHHX pPsZOB, HO
CBA3b CO CBEPTKOfi AWCKPeTHHX Mep, O4YEBMOHO, HE Morja OHTH 3aMedeHa
B XIX Beke). I[TlepBoe ynmoMuHaHNEe 5TOTO MpOW3BeZeHHs W cBeprku Ha R copep-
JKUTCH, TO-BUAUMOMY, B MemMyape UeGnmena (VIII) B cBs3u ¢ Bonpocamu HcYucae-
HUs BeposirHOcTeli. B caMoM fele, B 3TOit TEOPHH CBEPTKA W * V JBYX «3aKOHOB
pacmpegelieEns BepostHocTei» Ha R (mono:xurensHBIX Mep ¢ ofmieil Maccoit 1)
€CTh He 9To MHOe, KaK 3aKOH PacIpefeleHNsT BepOATHOCTEH, MOJYUAEMBLT «KOMIIO-
HWpOBAHHEM» W H V (IIPH CIOMEHHH COOTBETCTBYIOIIAX (CAYYaHHEX BOIHINE).
Pasymeercsi, y YeGHmeBa CTONT BOIPOC JUUIb 0 CBEPTKE 3AKOHOB paclpefeNeHuns
BEPOATHOCTel, MMEIOIUX TIOTHOCTh (OTHOCHTENBHO MepH JleGera), a crano OHTH,
0 CBepTKe (yHKIMIl; BIpodeM, 0HA HOABJAETCA y HEro JMMb SIH30ANYECKH, KaK
uspepka u y 6ojiee NO3AHAX ABTOPOB B MePHOX a0 1920—1930 rogos. B 1920 rogy
II. Nanmens B moutw He 3amedeHHoit crathe (III) ompepmensier cBepTKY ABYX
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TpoN3BOARHEX Mep HA R m mpeobpasoBanme Myphre Takoit MePH M ABHO YKA3H-
BaeT, uTo mpeofpa3oBaHne (Dyphbe OCYMECTBIAET TIEPEXof, OT CBEPTKHE K OOEYHOMY
HpON3BefeHnio, — GopMaan3M, KOTOPEIE HaunmHas ¢ 1925 roga HETEHCHBHO HCIOIb-
3yeTcsi BepOATHOCTHHKAME, Oco0eHHO mociae pabor II. Jieeu. Ho ¢pysmamenTannb-
Hasg BayKHOCTH CBEPTKH B TEOPHH TpPyIN Ohlla BHOJHE MOHATA JHIMb BeftmeM
B 1927 roay; oH 3amMeTHJ, YTO AJs KOMIAKTHON IpyIE ¢BepTRa YHKIHIT HIpaer
POAb YMHOMKEHHsI B IPYNNOBOM anrefpe KOHEUHOH TPYIHIBI, YTO TO3BOJIHIO eMy
OTIPEREINTE «PeryaspHOe TPENCTABICHIEY; B TO ke BPeMs UM OLUI HaliTen B pery-
JAPH3AMUN SKBABAJIEHT eQUHMYHOTO BJIEMEHTA TPYNNOBOH alre6pe KOHEYHON
rpynnsi. OcTaBaloch HPOM3BECTH CHHTE3 BCEX 3THX TOUEK 3PEHUA, KOTOPHHA I OuLI
BHIIONHeH B kHUTe A. Beitns (X), npegmecTBoBaBmieii ganpHedmnM 0600 menLaM,
KaKOBBIMHU sIBIJINCH, ¢ OfHOW CTOPOHE, HOpMupoBaHHue anre6pet U. Teanganpa,
a c Apyroif,— tBepTKA paCHpeneaeHMUI.

Mepa Xaapa I cBepTKa CKOPO CTAJN CYIIECTBEHHKIM ODyAHMeM B CTPeMISHUN
K anrebpu3amuu, KOTOPofi Tak CHIBHO OTMEYEH COBDEMEHHHII aHANM3; B IOCJe-
AyIOIMUX KHATAX OYyAyT pasBHBATHCA MHOTOYMCHEHHE® MX HPHIOKEHHs. B 3THX
raaBax MBJO0MKEHO TOJNBKO OJHO M3 HHUX, OTHOCsAMIEECA K (BapHAIMN» 3aMKHYTHIX
moarpynn (u 0coGeHHO AUCKPETHHX NMOATPYIN) JOKAJHHO KOMIAKTHON TIPYIIIH.
9ra reopus (MMemAs CBOMM OTUPABHKM IYHKTOM OFMH eOMETPHKO-UMCI0BOI
pesyasrar K. Manepa), Hauasno xoropoit 6stno noxoxeno B 1950 rogy C. Mladorm,
6nna 3HaumTeNBRHO pasBuTa M yraybmema MawferoM m CeepukoBckmM (VI),
OCHOBHEIE De3yJbTaThl KOTOPHIX MH BOCIIPOM3BEJH.
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Abcosromuoe anauenue
KOMRAEKCHOU MepH

p-aduueckue wucaa

Anee6pa mpeyzoavras

Basuc (sekmopnas me-
pa ¢ 6asucom W)
Basuc (mepa ¢ 6asu-
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Bpynna —Munkosckozo
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Bexmopras mepa
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Hsmepumoe omnowsernue
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— CeYeHue
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Hrneapuanmuas Mepa
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naeKcHas Mepe
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meAvHO
Mepol
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yucaosol Pynkyuu
OMHOCUMEALHO 6K~
moproiiL Mepo

gexmop-
omHoCU~
8eKMOoPHOL

Ksasuuneapuanmmuas

Mepa Ha ACKQAbHO

KOMRaKmuol apyn-

ne

— OMHOCUMEALHO

2pynnsl onepamopos

Homnaercras undyyu-
DPOBAHKAR Mepa

-— Mepa '

— ~— ¢ 6asucom m

— 02paHUNEHHAS Mepa

~— COnpAHCEHHAA Mepa

ram.
VIl

VI
\%!

VIII

VII

VI

VI

VII

vil

VI
VI
VI
VI
VI

w

[ SN ST U S

ne

o~

10

~1

[

® @ oo 0O



318

Koneunas  @-ceepmu-
saeman nociedosa-
meAabroCmb Mep

Koumpazpeduenmuoe
AUHEUHOE npedcmad-
Aenue

Jesasn mepa Xaapa ne
AOKAAbHO KOMRAKM-
HOU epynne

Jlesoe peeyaapnoe nped-
cmasaenue

Jlesouneapuarmuas me-
pa Ha epynne

Jleewii myavmunaura-

mep OMHOCUMELbHO
UHBAPUAHMHOL Me-
Dl HG  AOKEQAbHO
KoMRakmuol zpynne

Junelinoe npedcmasie-
HUe, Kormpazpe-
Ouenmnoe K auneii-
HOMYy npedcmagae-
HUIO

— — MPAHCROHU pO-
éanHoe

Maoscopupyeman mepa
{g-mnadopupyemasn
repa)

Mepa eexmopras

— Jeilicmeumeavraa

— UH6ADUAHMHAR, OM~
HOCUME.IbHO  UH6a-
puanmuas, kKeasu-
UHBAPUAHMHAR, OM~
HOCUMELbHO 2pYynnsl
onepamopos

— KoMNaeKcHaA

— ALE80UHEADUAHMHA,
7 pasourea puanm-
HaA, HA JOKQIbHO
EoMnakmuoil zpynne

Munkosckozo meopema

YKABATEJb TEPMIHOB

T,

VIII

VIII

VII
VIII

VII

Vil

VI

VIII

VI
A2
VI

Vi
VI

VII
VIi

§
1 1
2 2
1 2
2 5
1 1
1 8
2 2
2 2
2

2 1
2 i
1 1
2 8
1 9

Mnumas wacmv Kom-

RAEKCHOT Mepb VI 2
Modyav asmomopgusne VII 1
— JA0KQAbHO KOMRAKM-

HOU epynnil VII 1
Myavmunaukamop Ha
npoussedenuu G X X

epynnee G u mHO-

orcecmea X, ma Ko-

mopox deticmeyem G VIII 2
— OMHOCUMEAbHO  UH-

eapuanmmuoll  Mepul

OMHOCUMEALHO 2PY N~

nu onepamopog VII 1

Henpepuenoe  auneii-
noe npedcmas.ienue VIII 2
Hepasencmeo Bpyn-

na—Munkosckozo  VII 1 ymp.

Hopmuposannas mepa
Xaapa na komnarm-
rol epynne, Ha Ou-

CKpemuoil epynne VII 1
- — = —Up VII 1
Hocumeav eexmoproii

Meps Vi

Ob6racmv  Pyndanen-

matbHas VII 2
Oépas KOMRAEECHOL

mepu VI 2
Ozpanuvennas KoM~

nAekcHas Mepa VI 2

Opb6umaavnoe cpednee VII 2

OmBeaumoe omuowenue
sK6UCANEHRMHOCTIU VI 3

Omuocumeavio  unea-
PUAHMHAS MePa Ha
A0KEQABHO KEOMNAKM~

noli epynne VII 1
— — — omHOCUmeAsb-

HO epynnb onepa-

mopoé VII 1
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Omobpancenue m-cob-
cmeennoe (m—Kom-
RACKCHAR Mepa)

LTromuocmv  ermop-
HOL  Mepwl omHOCU-
MeAbHO  MOA0IICU-

MeAbHOU MmepHl

— O0MROCUMELLHO KOM-
NAEKCHOL Mepw

ITodvemnoe npocmpan-
cmeo

HIpasas mepa Xaapa
Ha4 A0KAABHO KOM-
nakmnoi zpynne

IIpasoe pezyasapnoe
np.eﬁcmae/zenue

I pasounsapuanmnas
mepa Ha epynne

ITpaswii  myavmuniu-
Kamop omuocumenn-
HO  uHEapuanmH ol
Mepl HA  A0KGALHO
KOMRAEMHol epynne

IIpedcmasaenue nenpe-
puigroe,  pazdesvho
HEM DePHleHoE, KEU-
Henpepsléioe,
MempuuHoe

I poesmusniii  npedea
Mep H& mpoermue-
HOM  npedeae  ap-
KQibHO  KoMRakm-
HbiZ epynn

ITpouseederue
NAEKCHWE Mep

I ceedoobpas Kaacea
nep

— Mepsl

uszo-

KoM~

Pasdeavno  nenpepuie-
Hoe Aunelinoe npeo-
cmasaernue

Paszromenue Heacasw
epynns GL (n,K)

VYKA3BATEJIb TEPMHHOB

Ia §

VI 2

vi2

VI 2

VII 1
VII 2

VII 1

VII 1

VIIE 2

VIII 2

VII 3

ne

10

Pacwupennas mpe-
yeoabran epynna
(6epznaa, mumnas)

Pezyaaproe npedcmag-
Aenue (seeoe, npa-
80e)

Ceepmra xoneunol no-
caedosamensvrocmu
Mep

— Mep omHoCUMenbHo
omobpasxcenus

— Mepr u @gynryuu

— Pyuryuii

Ceepmusaemasn, ¢-coep-
mbeaemas KEoHeunas
nocaedosamens-
HoCmb Mep

Ceepmugaemsie mepa
u Pynryus

— Pynryuu

Csoticmeo (GDF)

Cenenue uamepunoe

Crasapras mepa

Craaspro enoane umn-
meepupyenas mepa

— unmemwwyas  6asuc
W nepa
— obaadaioyas  ceoii-

cmeom mepa
Craasapro cywecmeenng
unmezpupyemas
Fynryus
Cobcmeennoe (m — cob-
cmeennoe) omobpa-
Henue
Conpsaxcennas
nAeKCHAR Mepa
Cneyuasvhas  mpe-
yeoibhas  zpynna
(6epzrasn, nunmnas)
Cpednee op6umaavnoe
Cmpozo  mpeyzoavnas
epynna  (geprHa,
HUNCHAS)

KOM~
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Ta. § n°
VII 3 3
VIII 2 5
VIII 1 1
VIII 1 1
VIII 4 1
VIII 4 5
VIIT 1 1
VIII 4 1
VIII 4 5
Vi1 4
VI 3 4
VI 2 1
VI 1 ymp.
VI 2 5
Vi1 1
Vi1 1
u 2 10
vi2 10
Vi 2 8
VII 3 3
VII 2 2
VII 3 3
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Cywyecmeenno  unme-
epupyemas  Pynk-
Yus OmHOCUMEALHO
GEKMOPHOL Meph

T'parcnonuposanroe
aunelinoe npedcinas-
aenue

Tpeyeosonan  aazebpa
(6epxnas, HUMHAS)

— pacllupennas epynna

~— cReyuUaibHas zpynna

Yuumobyaapnas
zpynna

Ynumaphnoe npedcmas-
ACHUE

darmoprepa Mepi no
OMHOULERUIO PKEUBO~
AEHMHOCILU

~ HQ AORGADHO KOM-
nNAKMHOM RpO-
cmpancmee X no

YHKA3BATEJIb TEPMUHOB

Ta. § ne
VI 2 2
VIII 2 2
VII 3 3
VII 3 3
VII 3 3
VII 1 3
VIII 2 yuop. 4

VI 3 5

nepe Xaapa (epyn-
nw,  Oelicmeayrowyel
¢ X)
Dyndamenmasonas
o6aacmb
Dynryus,
anoane
pyemas
—, — cyuecmeenro
UHME2PUPYeMAR
—, Ccyyecmeenno Uk~
mespupyemas  om-
HOCUMEALHD
moproi Mepbi

CKaAAPHO
unmezpu-

8ekR-

Xaapa mepa

Ileane p-aduveckue
wucaa

DreusaseHmmue  KOM-
naeKcHBe Mephl
Jreunenpepolenoe  Al-
neiinoe npedcmas-

JAeHUE

Ta, ne
VII 2 2
vVii 2 10
VI 1 yop. 19
VI ¢ 1
Vi2 2
VII 1 2
VII 1 6
VI 2 8

VIII 2 1



OIPEJEJEHNA TI'JIABBI VI

CraaapHho cyujecmeenno unmezpupyemue Gynryuu;

Ilycts p— HOJNOMETENbHAA Mepa Ha JNOKaJbHO KOMIAKTHOM HpPOCT-
pascree I u f—orobpaxenne I’ B orfieinMoe JOKAJZBHO BEIIYKJIOE mpoO-
cTpaHCTBO F. |/ Ha3HBAETCA CKAAADHO CYUECMEEHHO [-UHMEZDUDYEMIM,
ecI maa Juoboro 2/, OpEHamJIeKANero CONpssKeHHOMY K F mpocrpam-
ctBy F’. dymxumsa (&', F): t — (¥, [ (f)) cymecTBeHHO U-IHTErpUpyeMa.

Torma z'!—>s (2, £Ydp ccrp auneiimas ¢opma Ha F®, unm, mmaue,

3IeMeHT anTefpandecKoro conpsenHoro F’'# kg F’, oGozHaYaeMHlil S fidu

U Ha3hIBaeMBIi unmeepaiom OT f oTHOCHUTENHHO w.

Bexmopnvie mepu:

Oycres T —noKansHO KOMIAKTHOE NPOCTPAHCTBO ¥ F—OTHENUMOS
JOKaJLHO BHIIYKIOE IIPOCTPAHCTBO. Bexmopnol ‘mepoi ua T o} j3Hage-
puaMu B F HaseBaeTcs BCAKOe HempepHBHOe JUHeiHOe oTofpaskeHme m
npocrpanctsa o2 (T) B F; HenpepsIBHOCTL M, 03HAadaeT, 4T0 s aworo
KoMmakTHOro Muodectsa K C T obpa3 mpm orobpaKeHHUH 70 eNUHUYHOrO
mapa ||f|| <1 Gamaxosa mpocrpanctsa & (T, K)} ecrs orpanmueHHoe
MHOKECTBO B F.

Eciiu m —BeKTOpHas Mepa Ha T €O SHaveHIAMH B F, To 2’ om mis
aloGoro 2’ € F’ ects cKanapHasa Mepa,pa . Yucmosaa ¢ymkuuma f, ompere-
nenHas Ha T, HasHBAGTCH Cyljecmeenno Urmezpupyemoil OTHOCHTEILHO, ML,
eCIN OHA CYIIECTBEHHO WHTeTPEPyeMa OTHOCHTENBHO MepH |2 om| ausa

mioboro 2’ ¢ F’. Torma orobpaenme 2’ +—> Sfd (2" om)*t— S fd(z om)-
ecth IuHeitHas ¢opMa mHa F’, unu, wHadve, aeMeHT u3 F'¥, oBosHaTaeMBIi

Sfdm II HasHBaeMulil unmezpasor OT f OTHOCHTENLHO M.



OCHOBHbBIE ®OPMYJIbI I'IABBI vII
Qopuyan, xacaowuecs y (s) u &(s):

ycrs G —romomornveckas Tpynma, AeHCTBYOmas HeOPEPHBHO cleBa
B JIOKaZbHO KOMOAKTHOM mOpocTpaHcTse X no saxony (s, z) > 5%
v (Sz=sz (s€G, z¢c X),
Yy =v (7 (s, 1€ 6),
Ay () N (x)y=1 (s71z) (f —dymruEs ma X),
ryvEOw=@61f, w (p—mepa Ba X),
d (v (5) p) (2) =du (s712),
(Y () p) (A)==p (s714) (A ectb 7y (s) p-HHTErpUPYEMOe MHOMKECTBO).
Ecau p— oTHOCHTEIHHO NHBAPHAHTHAA Mepa ¢ MyAbTHIANKATOPOM %, TO
yls)p=x (5)p,
dp. (sz) =, (s) dpp (2).
Ilycrs G —Tononormueckas rpymoma, geHcTBYIOmAs HeNPePHBHO CNpaBa
B JOKAAbHO KOMIAKTHOM ppocTpaHCcTBe X WO 3aKomy (s, z) k> Z5.
6 (s) z=uas71,
O (sty =5 (s) 6(2),
@ () 1) (@) =1 (a),
{fy S () py=O (™) f, ),
d (3 (s) p) (2)=dp. (z9),
(6 (s) p) (A) = p (43).

Ecau p—OTHOCMTENLHO WHBAPHAHTHAA Mepa € MYJbTHIIHKATODPOM
%'y TO
!’
S p=y )p,

dp (zs)=7’ (5) dps ().

Dopuyan, racaowuecs mep Xaapo

Ilycre G —oKallbHO KOMNARTHad Ipynna, A —eec MOAYJAb, W — JeBast -
Mepa Xaapa, v—mpaBag Mepa Xaapa.



1) Hmeem

Y =p (s p=A(s)p p=Aa-l.p

dp (sz)=dp (z) dp (zs) = A (s) dp (z) dp (z71) = A (z)~t dp (2).
Ecau f p-uHTErpupyemo, to

S  (s2) dp () = S () dps (2) S f(@s) dyu (2) = A (5)1 S 1 (@) du ()

S f(z ) Ax)~L dp (z) = S f(z) dp (z).
Ecnn A C G p-nHTErpHpyeMo, TO

psd)=p(4) p(As)=A(s) p(4).
2y Nmeem
S(s)v=v p(s)v=A(s)v v=A-v
av (zs)=dv (z) dv (s7lz) = A (s) dv (z) dv (z71)=A (z) dv (z).

Ecnm f v-HHTETPHpYeMO, TO

[j@avm= frome  [rmeo=se fraae

fremas@ave= [roave.
Ecnn 4 G v-uHTETpHPYeMO, TO
v (As)=wv (A) v(sA)=A(s71) v (A).
3) v upouopuHoHATEHO A~1l-p, p mDPOmOPINOHANLHO A.v,



AOCTATOYHBIE YCJAOBHA CYINECTBOBAHUA CBEPTHKU

I. Cnyuwail cymecTBOBAaHMA CBePTKH [ *V ABYX Mep:

(a) * onmpegeNgeTrcs Ipu NOOMOINM HENPePHBHOrO oTOGpaskeHus

¢ XXY—>2Z:

W, Vv OrpaHWYEeHH (TOFRA W *v orpammdena b || p=v | <|ju (-] v ).
W, vV HMEIOT KOMIAKTHHH HOCHTENE (TOTHA | * Vv uMMeeT KOMIAKTHHIH

HocaTenb H supp (U * v) C @ (Supp p X supp v)).

(b) * ompepensercsa mpE mOMOINY IpynmH, HeiCTBYiomell HenmpepHBHO
clieBa B IOPOCTPaHCTBE: | WMeeT KOMNAKTHHIH HOCWTellb, V MPOU3BOJILHA.

(c) = ompepensercd IpH DOMOIIM YMHOMKeHHA B Ipyume G:
OflHa M3 IBYX Mep MMeeT KOMUAKTHH HOCHTeb.

B, vEMP (G) (rorma pxvEMP (G) m [[psv(lo<lwllpllvlp)-

II. Cayuait cle[e()T.BoBaHHH CBePTKHE | '* f MepH H (QYBKuNK:

(a) * onmpefensercAa HOpW NOMOIYM TrPynoH G, meficTByiomeil Hempe-
PHBHO cleBa B OpocrpaHcTBe X, HajelleHHOM TaKoil Mepoil B> 0, dro

v(s) =1y (s1,-) B, rne 7 HempepHBHO:

b mMeeT KOMIAKTHEIf HOCHTelb, f JOKAaIbHO f-uHTErpupyeMa (eciu f
HeIpepEIBHA, TO W * f HeOpepHBHA; ecld f HempepHBHA U MMeeT KOMIAKT-

HHl HOCHTeNH, | * f HempepHBHA U ¥MeeT KOMOAKTHHIH HOCHTeIb).
G peiictByer coBepmenHo B X, f€ ¢ (X) (W * / HempepHsBHA).

(b) % (s,+) orpanmuens; mycrs p (s)=su§x (s, z):
x€

pEMP(G), feL> (X, B) (rorpa p=f€L>(X, B); ecan f€ g=(X),

prf€ g (X); ecan €T (X), p+f €T @)
peMP9(G), feLr (X, B), rae 1/p+1/g=1 (rorza p+] € LP (X, B)
w s llp <Nl Bl gyq 1 1)

II1. Cryuail cymecTBOBAHHA CBEPTKH f* g [BYX JOKANbHO P-wHTErpII-
pyemeix ¢yaxumit (f — oTHOCHTENLHO MHBAPHAHTHAA Mepa > 0 Ha rpynme G

¢ JeBHM MYJIbTUIAMKATOPOM ¥ U IPaBHM Y'):



f Wn¥ g HempepslBHA, f WJM g VMeeT KOMIAKTHHI HocATeNb (TOrHAa
f * ¢ HenpepwisHa; ecan f, g €K (G), 10 fxg €K (G)).

fx~Y9e L1 (G, B) m g€ LP (G, B) (1/p+1/9=1) (rorma f=g € LP (G, B)
(| f=ell, <~ Yeslellp)-

fELP(G, B) m gy’ 19 L1(G, B) (rormafsg€LP (G, By m|frgllp, <
<Iflip ey =Y ).

fx1ELL (G, B) m g€ G (G) (coorB. K (G)) (rorma f=*g € B> (G)
(cooTB. % (G))).

FEE=(G) (cootB. K () u gy €L1(G, B) (rorna f*g€ &> (G)
(cootB. F (G))).

fELP (G, B), g€ LI(G, B), rme 1/p+1/g=1, 1< p<-+ oo, B meBo-
maBapuanTHA (Torfa f*g € (G) u || f*glleo < |l Fllp 12 llg)-



IJAEMEHTDI MATEMATHKH

i 3 H. BYPBAKM

B8 MHTErPUPOBAHME

| BEKTOPHOE MHTErPUPOBAHUE
MEPA XAAPA
CBEPTKA M MPEACTABAEHHS

UHTETPUPOBAHMWE
BEXTOPHOE WHTEFPUPOBAHUE



Fpynna dpaHyysckux maTema-
TUKOB, OGBEHHEHHAA NOJ NCOBJO-
Humom «Byp6aku», noctaBuna ne-
pen coGol uenb — HanucatTb nNoj
obuwum 3arnapuem «ANemMeHTbl Ma-
TeMaTUHHU» NONHbIK TpaKTaT coBpe-
MEHHOW MaTeMaTU4YeCKOH HayHKH.

MHOro TOMOB 3TOro TpaKTtaTta
yme Bbiwno Bo MpaHuuu. OHK BbI-
3ganu GO/LLWOW UHTepec marema-
TWKOB BCEro MMpa Hak HOBU3HOW
U3/I0MEeHUsA, TaAK U BbICOKMM Hayu-
HbIM YPOBHEeM.

Huura paccuvtaHa Ha maTtema-
TUKOB — HAY4YHbIX  PaGOTHMKOB,
acnMpaHTOB U CTYABHTOB CTaplMUX
HYPCOB.

Llena 1 p. 63 K.

Huura
Huura
Huura
Huura

Huura

Huura

SJIEMEHTbI
MATEMATHHH

H. BYPBAKH

NEPBAH YACIb

Teopua MHOMeCTB
Anre6pa

O6uwan Tononorua
MyHKUMKU QeHCTBUTENb-
HOro nepemMeHHoro

. Tononoruyeckue BeK-

TOPHLI® NPOCTPAHCTBA
WUHTerpuposaHmne

BTOPAS HACTb

Huura (6es Homepa).
Fpynnbl u anreGpbl Jln
Huura (6es Homepa).
HommytaTuenan anre6pa




