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Heabo HacTOALUEro. NOKIANA ABJIAETCA H3N0KEHAE DPE3ylb-
TATOB HOBHX M3HCKAHAN B 00JACTH JIeCKPHIITHBHOU TEODHH
pyuarumi. PesyapTaTh a1l COCTABIANT colepKaHNe paGoT, BH-
NOJHEHHHX B TedeHre 1934/35 aKajeMHIECKOr0 roJa B OTHee
TeopuH QYHROUN HeHCTBUTeJBLHOTO IIepeMeHHoro MaTemaTmue-
croro mHCTUTYTa ¥M. B. A. CrexmnoBa npu Axagemuu Hayr CCCP.
PaGoTH »TH OHJKX BHIIOJHEHH, YaCThD MHON JHAYHO, YaCTHD
e y9. CIIeNHaINCTOM HA3BAHHOTO HHCTHTYTa MOKTOpoM IleTpoM
Cepreesmaem HoBuxoBHM. PeayabTaTH, MoJydueHHWe KM, CTOJb
f1yGORM M CHJIBEH, 4YTO, COGCTBEHHO T'OBOPA, NOMSRHE GHUIH OH
!COCTABHTD CONEpMAHMe NBYX OTHACIBHHX JOKJIANOB CECCHH.

TECHOE PACIHHOJOAREHHE KOHCTHTYAHT

1. ITpoucxoscdernue npobaermvi. KOHCTHTYAHTH AHAJIHUTHYECKHUX
OOMOJHEeHHH H3YJaJHMCh BHUMATEJIBHO B TedeHHWe pAXa JerT.
Pa6oramu kKag MatTeMaTHroB CCCP, Tak u Iloapmm, O6HIaH
OOHAPY’REHH Ype3BHYAWHHE TOHKOCTH H CJORHOCTH HX CTpOe-
HUdA, BAeKYInHAe Gojblioe OOTATCTBO CBOMCTB, KACADINHXCA KX
CaMAX M HX pacnojgo’ReHnd. U3 aTux cRoiicTB B nepByD ode-
peab YHOoMAHeM O CleayolleM.

Ilycth 6 €CThb AHAAHTHYECKOE [OIOJHEHHe, JeRallee Ha
ocu OX. Mu npemronaraeM cooTBercTBypINee eMYy aHAJIATHIE-
CKoe MHOXRecTBO J 3amaHHHEM IIocpercTBOM pemiera C, Jiema-
mero Ha miaocroct XO0Y H cocrodmiero W3 CUYETHOTO 9IHCIIA
OpAMOJMHEAHHX KMHTEPBAJOB NapajLielbHHX OocH OX.

Nycry r ecTs Kakag-EM6yAns Touka ocu OX, P, nepnenny-
Kyasgp B Touke £ k ocnm OX m R_ nepecedenme *pemera O
¢ Heprienuynapom P,.

B atux ycnoBHax, ecnm x HpEHAmIERUT K K, MEORecTBO R,
He eCTh BHOJHE YHOPAHNOYEHHOE IO OTHOOIGEHO K IIOJNOMKH-
TeIbHOMY HamnpaBleHED ocd OY; ecam Me & BXxomgar B &,
MHOskecTBO R, ecTh BOOIHEe YHOpAZOYeHHOE M HMMeeT BIIOJHE
OllpegeJieHHHHA THI Y.
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Ecim MH g9epe3 &, 0003HATHM MHOMKRECTBO T€X TO4YER Z,
rae y,==d,T0 &, N eCTh ,a-a8 KOHCMumMYyanma" aHAJIUTHIECKOTO
nonoiareHns &. KOHCTHTYyaHTH STH JA0T MECTO PaBeHCTBY

E=6+8E+8+ ... +6,+...6+...... 1% (1)

HA3HBACMOMY ., PAA0JCEHUCH AHAAUMUUECKOI0 JONOANEHUR & RO
KOHCIMUMYaAHmam®.

UsBecTrHo, YTO KOHCTHTYAHTa @&, Bcerga msMmepuMa B
H3BecTHO Tak:xke clienyniliee BaRHOE CBOMCTBO KOHCTATYAHT &,:

Eaxoso Gvt nu 640 AHANUMULECKOE, 68 UACTNHOCY USMEPU-
moe B, mmoacecmeo mouex H, aexcawee na ocu OX w codep-
dcoueecs 8 &, OHO COJePHCUMCR UCAUKOM 6 CYMMe 3asedoMo
CUEMHOI0 YUCAA KoHCmUumMYyanm &,.

W3 3roro IpeniIomeHua cpa3y e CIeNyeT, 9To HeOGXONUMHM
# jmocraTouHby YCJIOBHeM I TOr0 4YTOOH AHAJIHTHYECKOE
[OTIONHEHNe & OHjo HeH3MepHMO B, gBIgerca cyiie-
CTBEHHAS TPAHCHHHHUTHOCTh PAa3NOmMeHHd (1), T.e. ITOOH HMe-
JIOCH HeCYeTHOE YHMCI0 HeMYGTHX KOHCTUTYAHT &, (HHAYe TOBOPS,
HeNCTBUTEIBHO COfepMamunX Touky). TakaM 00pa3oM, [ TOrO
yTOOH & OHJI0 u3MepEMHM B, Heo6x0mMMO H HOCTATOYHO,
gTOGH BCeé KOHCTHUTYAHTH &, OHNH OH nycmbvie, HAGWHAL C He-
KoToporo wHJeKca f.

Bonpmoe MaTeMaTHdeckoe B Pmiaocodcroe SHAYEHHE HMeEeT
BOIIPOC, KOTOPHM MH (popMyJIupyeM kKak ,JIepBYKH I po-
6leMy“.

IIpoGaema 1. Ysnams, cywecmeyem uau nem pewemo C ma-
K0, YMO BCAKAR KOHCMUNYAHMA &, COCMOUM %3 00HO% % MOABKO
w3 00nOt mouxu?

Dusocoicroe 3nauenune ITOR IPOGIEMH COCTONT B TOM, 9TO
yTBepANTEJLHOE pellleHne €6 OTBeTHNO OH Ha BAMHHI BOIPOC
0 CpPaBHEMOCTH MOIIHOCTH continuum’a ¢ u MomHOCTH ajed-
oguH (¥;). Jlo cHX mop He TONBKO STOT BOHPOC He paspelllew,
HO elllé HEeHW3BECTHO, B KAKOM HANpABJIEHAN BEPOSATHE® BCETO
OHAATH peIleHHA* ¢ ONHOM CTOPDOHH, MOTOH Ppaccy:RICHHSA
MAaTEMATHROB-UAGAIHCTOB, COCTOAINMA B HEYEM He OrpaHHYIEH-
HOM CBOGONE TIPHUMEHEHHS axcuoMmvs Zermelo, JacT MHORECTBA

MmOoNex MOLIHOCTH N; H, 3HAYHT, YTBEP/RAAaeT CPABHEMOCTH C
# N, B CMHCIe

c= 8,
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C mpyro#i sme CTOPOHH, HAOJOACHHE MATEMaIHKOB-PEAJHCTOB
TOBOPHT O TOM, 9TO HO,CHX NOpP HH OJHOMY MATEMATHKY eimie
He YAaJ0Ch OTRPHTL MHIUBHIYAJILHOI'O MHOMRECTBA MONeEX,
HMEeIerd MOITHOCTE ¥,, 9TO [0 CHX IIOp 6ce MaTeMaTHdecRHe
IIPOLIECCH, NMPABOAAMME K HHAMBUAYAJIbHHEM MHOKECTBAM mMoUeK,
NABaJA JIEIIL HECYeTHHE MHOMECTBA, WMEIIHe coseputentbie
YaCTH, M 4YTO elle HH ONHH pa3 He Ynalloch 0Gpa30BaTH MHO-
acecmea-undusuda TOIER, NMMEDILEro MOINHOCTL ¥,, Hcexomda us
5TOT'0, OHK BHPAKANT CBOe MHEHHe, YTO He TOJbKO ,J0 CHX
nop*, HO ¥ ,Beerpga“ Tag GyIZeT ¥ 4TO, CIAEOBATERILHO, HE CYyIle-
'CTByeT MHOKECTB-RHIUBHJOB mouex MOIHOCTH N,, U Tak Kar
HEPABEHCTBO ¢ ==N; OHH IOHHAMAKT JHIIb B CMHCIE HAININA
B KOHTHHYYME dYACTH-MHAUBHIA MOMMHQCTH ¥,, TO OTCOIA OHU
M BHBOJAT CBOM TE3uC O HECPABHUMOCTH ¢ W N,

Mamemamunecxoe anavenwe 370N NpPoGIEeMH COCTORT B TOM,
qyro obJajaHue MHORECTBOM-UHAMBHAOM TOYEeK MOIHOCTH N,
IOCTABUIIO OH BO3MOMRHOCTH IIOCTPOEHHS [PYIrAX MHOMECTB U
GYHKIMHA ¢ CAMHME pasHOOOpasHHMH CBOHCTBAMHE, JI0 CHX IIOp
eme He YCTAHOBIEHHHMHA HH Ji8 OJHOM (QYHRIMH-HHEIHBUAL
HITH. MHORECTBA-UHIVBHAA TOUEK,

BBuOy CKA3aHHOT'0 6HUJI0 GH Ype3BHYANHO BaRHHM ymeep-
dumenvroe pewenue npodaeMu 1. Ho u ompuyamessnoe pewenue
e¢ OHJIO OH TaK:Re BECbMA BARHHM, MOTOMY UTO 3TO 3HAYWIO
6H, 9T0 BCAKOE HECYeTHOE AHAJIUTHYECKOe JOTOJIHeHHe & Bce-
T2 MMeeT KOHCTHTYaHTY &,, M0 KpaliHell Mepe, ¢ AByMA TO9-
kaMu. U B TaroM ciydae caMHI Mexanuam doxazameascmea
3TOr0 MpeljIOREHHA 0 HANMIHH &,, N0 KpaliHed Mepe, ¢ ABYMA
TOYKAMH I103BOJAMJ OH BHEBECTH HEUTO OOJbIee: HAJHuHe KOH-
CTUTYaHTH &, ¢ HECUETHHM JHCJIOM TOYER, T. €. C COBePULCH-
HULM ROPOM.

O 3HaueHWH Re BTOT0 MH CKaMXeM IIDH pPacCMOTPEeHHH
CIIeIYINHX IIPOoGJIeM.

K comanennio, mpobiema | He mojmaercsa IOpH HACTOAMEM
COCTOSSHMM HAYKH HHKAKAM YCHIMAM M 5T0 [0 IIpHYHWHAM,
KOTOPHE TPYAHO TIOHATD.

Ilpu TakoM moJlosKeHHW Bemleld, eCTECTBEHHO, MCKATb 0CAG-
bumd 1poGuemy I, 3aMeHHWB ee Taroo, Gojee claaloi:

IIpoGneMa II. Yauamss cywecmeyem waw wem pewemo C
maKoe, ¥Mo 6CRKAR KonCmumyarma &, ecms, camie 0Goavuioe,
CUCMHAR?



dLunocoPperomznavenue 3ToH OpoOIeMH COCTOUT B TOM, 9TO
BCaROEe JO CHX MOP IOCTPOEHHOE MHOXRECTBO-HHIWBHI TOYEK
ecIp: Uin KOHEWHOe, %A% CueTHOe, #AY CONepiRallee COBepIIeH-
noe AApo. 1 rax rak B cmiay TeopeMu (antor — Bernstein’a
BCAKOE MHOJKECTBO TOYEK, COJEepsRaiiee COoBepIIeHHOe SJpo,
nprBoguTCA 3PPERTHBHHM 00pasoM B B3AHMHO-OMHOZHAYHOE
COOTBETCTBHE CO BCeMM TodkaMH ocH OX, To oTciopa cixenyer,
4YTO 70 CHX MNOP MH W3 HECUYSTHHX MHOMRECTB TOYEK BSHAEM
JMIObp MHOMRECTBa, HMebmHe 3P(PEeRTHBHYD MOIIHOCTH conti-
nuum’a. MaTeMaTHRE-peaHCTH YTBEPRIAI0T, 9TO ¥ BCErJ|a TaK
6ymeT, T. €. 94TO CpeXH MHORECTB-HHIUBHAOB TOYEK HeT HecyeT-
HOT'0 MHORECTBA (€3 COBEPIIeHHOr0 AApa, U 94T0, CIeN0BATEILHO,
CaMHI aKT YCTaHOBJIEHHA HECUYETHOCTH, 0 CYHIECTBY, 6CTH TOT
;e CaMHM, KOTOpHM YCTAHABIMBAEGTCA HECYETHOCTH TOYEK OT-
peska, IOTOMY YTO COBEPIIEHHOE MHOMRECTBO 200000 OTPE3RY
(c yTpaTo#l caMoe 60JbIIOe, CIETHOI'0 UYHCIa ToU9eK). Keam OH,
5TO OKA3AJI0CHh JeMCTBHTIBHO TAK, BTO GHJIO GH GBOOGpasHLIM
pellleHHEM 3HAMEHHUTON npobaemul conlinwum’a, IOTOMY dTO IO-
KasHBaJI0 OH, YTO MOIIHOCTH continuum’a ecTs #enocpedcmeenro
bonbwar cuemnow, IIOTOMY UTO MHORECTBA NPOMERYTOYHOIO,
T. 6. He KOHEYHOr0, HEé CUETHOT0, H HEcYeTHOro 6e3 coBep!IcH-
HOTO A4pa HMeTh (MHAWBHAYAJILHHM 06pasoM) HeBO3MOKHO.

Mamenmamunecxoe 3navenue BToi MpOGIEMH COCTOHT B TOM,
YTO HAJHYHE AHAJINTHYECKOrO JOUOIHEHUS & HecU4eTHOro u 6es
COBEpPILICHHOI'0 AApa IO3BOJAJIO OH HOCTPOHTH> WHIHBHYAJD-
HLM 00pa3oM OecUuCJIeHHHe claydan (YHKOHN M MHOMRECTB-
HHIWBHIOB ¢ CAMHMH NapafOKCAIbLHEMH CBOMCTBAMH, KOTOPHX
ceffqac HeT HH Y OOHOTO MHOSRECTBA, H (YHEIUMY HHIHUBHIA.
Ho eme BasmHee —BTO TO, YTO IIPH YymeepIumessnom omeeme
(,TaKoe pemeTo ecTb“) Ha upoGiaemy Il 6HI0O GWH mocTpOeHO
MHORECTBO-HHIUWBUL, OTHOCHTEJIBHO KOTOPHX MOMRHO OHIO OH,
ynoTpeGUB aKcHOMY Zermeclo, JIORa3aTh, YTO OHO MOITHOCTH N,;
yuorpeGieade axcmoMH Zermelo 3mech GHIO 6H cBOeo6pas-
HHM, Tak Kak OHO HOTPeGOBaJOCH OH He JJIS MOCTPOEHHS MHO-
JReCTBA (HOTOMY YTO OHO GHUI0 GH HHAVWBHAYAILHO OMpeNelIeHo
pemetroM O), a Jumb piIa o6HAPYREHHS HEROTOPOr0 €ro
cBoficTBa. M cronbp BaRHHM GHI GH OTPHNATENHHHH OTBET
(,TaROr'o pemeTa HeT“) Ha npoGaeMy II, moromMy uro 8T0 3Ha-
YHJI0 OH, YTO BCAKOe HECUETHOE AHAJUTHIECKOE HOIOJHEHEEe &
O0JIaflaeT HECYeTHO! KOHCTHTYaHTON &, H, 3HAYHT, COAEPEA-
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el copepmieHHOS ANpO, Tak KAEK BOOOINEG BCAKOE HECYETHOE
MHORECTBO H3MepuMoe B conmeps®uT coBepmeHBoe a1po, Ilo-
S9TOMY TOI'Ia AHAJHTHYECKHE IONOJHOHHA HMeJIHu OH TaKoe JRe
TOYHO CBOMCTBO, KAK W MHOMRECTBA uUsMepumvie B muan aRosu-
munecKue Muodcecmen: GHTh HIH caMoe GOJILIToe CYUETHHM, BN
007188Th COBEPIIGHHHM ANpPOM.

K comanengn, MH CTONB ke JaJleKH OT KAaKOoro 6H TO HH
6uJ0 pemreBus qipobieMu 1, Rax u npoGueMH 1. IIpm mHacTos-
mMeM COCTOAHHM HAYKHM MH He HMeeM HH MaJeHIInX YKa3aHui
Ha BepOATHOCTH pemreHmsd npoOaeMu II B romM mam npyrom Ha-
TIpaBIeHMH.

IT0 maeT MHCAOb 3aMeHHTH npoGiaeMy Il eme Goaee craGow
npoGiaeMom:

IIpa6aema . Yswams, cywecmeyem wuaw nem pewemo C
MaKoe, UMO BCAKAR KOHCMUMYaHmMa &, €CMb  MHONCECMEO
uamepumoe B waacca me eviwe uem mexomopoe Puxcuposannod
yucao K?

Cuuca aTofl mpobaeMH Cleqy0Iuii: MHO/KRECTBa N3MEPHMHE
B penarca Ha ERiIaccH: xaace 0, %aacc 1,..., Kaacc o,...,
KAACC A, ... .. Q.

CyeTHHE MHO®RECTBA CYTh MHORECTBAa M3MepHMHe B riac-
coB=<2. W ecam mMeeTca TaKas TPYJAHOCTDb, IIPEBOCXOIAIIAS
HAIW CHJIH, ZNIA TOTO YTOOH moay4uTh pemeto C, mawinee cuer-
HHEe KOHCTHTYaHTH, TO, CIOpalIuBaeIcsd, GyJeT JX TPYXHOCTH
CTOJb K€ 3HAYATENLHOU IJid HojydeHus pemtera C, mapoiero
X0Td 6H ¥ HeCUeTHHE KOHCTHTYAHTH §,, HO 3aTO OTPAHMYSHHHX
KJIACCOB, Hamp. He NpeBHINAWINAX JaHHOr0 unena K? U ecam
6H Takoe PemIeTO YHAJoch HaliTH, CHpalIWBaeTcsA, He YHaJoCh
JB GH, SBUIOV3MeHAB er0, NOIYYATh pemeTo C, pemawiee yT-
BepAnTeabHo npobiaemy Il mam naske mpoGiemy I?

TaxuMm o6pa3oM, mATepe¢ npobaeMu III ecTh wHTEpEC Mexa-
H¥3MA YTBEPIHTEILHOTO ee pellleHus. Ho ® camo mo cefe Iio-
JORATENBbHOS peleHde ee HMeeT 4Ype3BHYaNHHN HaYyIHHH
# PuococKHR HMHATEpec, Tak KaKk HHKOMY eille He yJaJoeh X0
CHX IOp HAliTH He TOJABKO N; mouex, HO H N, MHOMRECTB 0wpa-
HUNCHHYT KAGCCO8, T. €. MEHBIIUX HeroToporo umcas K. Orpu-
maTeabHoe peillenne npo6aeMu IH osHavago OH, 94TO EJIACCH
KOHCTHTY3HT &, IPH BCSAROM pellleTe He OrPpaHUYeHH, H, 3HA-
YHUT, 38BEJOMO HMeeTcA KOHCTHTYaHTa Kiaacca =:3. Ho Bearoe
MHOReCTBO, M3MepuMoe B Kiacca == 8, COREP:RHT COBepHIEHHOE
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AApO. ITO IOKA3HBAET, YTO OTPHLATENARHOS pelerue npotaemu I
BlIeueT 3a co6o# Pemenne mpobGiaeme II w L

K comranenmo, npolaema III npedcraBaser Te ke caMHe
rpyjaoctn, Kag ® mpoGaemu II m I Ho szpecs BHCTymaer Ha
CIleHy HOBHI MOMEHT, ROTOporo He GHIo B npoGiaemax I u II:
g TeX OHJIO Cpa3y ACHEIM, 4TO BCe peryera, KOTOpPHe H3yde-
HH [0 CHX MOp, OKA3HBANTCA HMEOINUMH HECYeTHHEe KOHCTH-
TYaHTH &, pa3 AHAJHTHYECKOe JONOIHeHHe & HeCYeTHO. ITOro
06CTOATENLCTBa BHAgaJge He OnIIO and mpobGaeMu I, Tak kak
HOJIroe BpeMs O NMOBeASHMHW KOHCTHTYAHT &, COBCEM HHYero He
OBLTO M3BECTHO [Jaske s CaMHX IIpocTHX pemer (: 3Had,
9TO IJiA HHX HMMEITCH HEeCYeTHHE KOHCTHTYAHTH &,, HNOJT0e
BpeMs HHYero He OHI0 H3BECTHO O IOBENEeHHHM HX KRJjac-
COB, T. &. O TOM, OUPaHHWYEHH J¥W HX KJIacCCH HJIH HE OrpaHH-
9eHH.

JToT JonoNHUTENABHHNE BONpoc K npotieme IIl Guu mHemaBHO
pemen Hpog. CepnHECKEM H MHOL. MH noZBepriau HeTaJbHOMY
00CJIeJOBAHUID ONWH BechMa BARHHI KIacc peuleT (HOIydYam-
IEACA W3 IPOCTPAHCTBEHHHX YHHBEPCAJILHHX pelIeT IpH CBEp-
THBAHAM TPEXMEDHONO INpPOCTDAHCTBA 0z'y'?’ B INIOCKOCTH Z02
npeoGpasoBanueM Peano: z'=q¢(z), y¥'=d(x), ¥’ =2 um cmorun
YCTAHOBUTH, UTO KJACCH KOHCTHUTYAHT &, B BTOM CIYUAE MOHO-
monHo BO3PACTANT OO0 Q, KOrfga MHIEKC a CTpeMHTCHd K Q.

Ho npm 5ToM MH He MOIIH OGHADYRHTHL cliyuyaeB petier C,
KOIZla RJIACCH KOHCTUTYRHT §,, OYAY4IHd HEe TOJIBKO HE OIPaHHYEH-
HHMH, HO H CTpeMAmMAMUCH K @ Kak K Ipeneny, OHIH GH
XOTs OH HEeMOHOTOHHO NpHGIHERADIAMIACH ¥ Q. TpusHANLHHK
* CIY4Jall IYCTOTH HECYETHOI'0 YMCHA KOHCTUTYAHT &S, HaAMH, IO-
HATHO, OTGPACHBAJCA.

Taroe nolomeHne Bemiell, eCTECTBEHHO, 3aCTABIAET OTCTY-
IATH eme 6ojiee HA3aJ H HCKATh NpolieM elme Gonee cIalHX,
gem npobiema IIl, B Hamemge BCTPETHUTHCS He TOJABKO GO CIY-
YaAMH pemier, He o0IafanmUX CBOHCTBOM, TpeGyeMuM IIpoGire-
MOH, HO H C pemeToM, y!Ke HMEImHM 3T0 CBOMCTBO.

OTOT MeTO[ IIOCTEHEeHHOT'0 OCAAGIEHAsA JRECTKOCTH CBOHCTERA,
HAJIATaeMoro Ha pemero C, HpeACTABIAETCA OeJ1ecO00pasHHM,
TaK KaK B TOT CAaMH} MOMEHT, KOrJa YKasaHHOe CBOMCTBO OY-
NeT YA€ HACTOJNBKO OCJHACJEGHHHM, YTO JONOYCTHT IOJORHTEIL-
HOe pemieHAe —B JTOT CAMHH MOMEHT MOMRHO GyHer HOHSTH
XapakTep TPYAHOCTH NpeAHIYMHX IIpobiieM.
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OpHon w3 TAKMX IIOCTENEHHO OCHAGISIEMEPX (DOpPM IIpoGie-
MH ] aBageTca:

IIpo6aema IV. Yawams, cywecmeyem waw wem peuwemo C
MaKoe, YMo 6Ce €10 KOHCMUMYAHMH &, Moyym Oums coomeen-
CMBEHHO  30KAOUENHL 6 HE NEPEEKPHIBAWUCCR NONAPHO MHO-
aicecmea B, ompanuvennus £4acC062

B aroit npoGneme He TpeGyeTcss HHCKOIBLRO OrPAHWIEHHOCTD
KII2CCOB CAMMX KOHCTHTYAHT: KIAcC KOHCTHTYAHTH &, MOKET,
BMECTe ¢ HHIEKCOM a, BO3pacTaTh mo ©;3mech TpeGyeTcd JHUIIb
OTPAHAYEHHOCTH KJIACCOB MEOMECTB-IOKpHIIeK H,, oTHendn-
IUX KOHCTATYAHTH &, OAHY OT Ipyrou.

KounctuTyantH pemeta C, He JAoNycKapIlAe HANAIAS TAKRHEX
MOKPHIIER, CIeNYyeT paccMaTpHBATH KAK IIpecTABIAINE *pe3-
BHINGURD MECHOE PACROACHCEHUE.

K coxajgenwm, npoGaema IV, BHOumo, eme HEFOCTATOYHO
ocaablieHa, YTOGH CTAJ0 BO3MOSEHHM €€ HOA0NCUMEALHOE pelue-
Hue, TI0Ib3YSCh M3BeCTHHMHE ceirdac MeTromamu. Hanporws, mc-
cJIC/IOBAHFE BaJRHEHIIIEr0 RJIACCa pemreT OGHADYRHBAET, UTO %X
KONCIMUMYARMs: KaAK DPA3 % NPEOCMABAAIOM YKAIAHHOE MecHOe
pacno.soancenue.

Ho nng Toro urofSH HMeTh 3TOT pe3yaAbTaT, HEOGXONUMO
6ollee JleTaJpHOE H3y4YeHHe KOHCTHTYAHT BOOOIN® M, B YacT-
HOCTH, H3yJeHWe o0coG0I'0 Kjacca pemieT, Naomux ,OycTHe®
AHAJIATHUECKHEe MHOMRECTBA.

2. Onpedesernwus. MHORECTBO HA3HBAGTCA nycmuM, KOTOA
OHO HE CONEp:RHT HH OJHOrO diaeMeHTa. IIycToe aHaluTAdYecKoe
MHOEecTBO usMepuMo L. llosroMy pemero C, onpenenspinee
NyCcToe aHAJHTAYECKOe MHORECTBO, HAET MECTO PAasl0REHUI0

(—o0r00) =Bot &1+ Eutj oot Bt Bt |

COCTOAIIEMY H3 CUEMHO0 YNCJIa KOHCTHTYAHT.

Yueao B Takoe, 49TO OHO ©CTh wHauMenbvwee U3 ducerx g,
I KOTODHX KOHCTHTYaHTH &s, &p'yq--.-.-12 CyTH myCTHE,
HasHBaeTcA cmenetivto peweme (. Ecam cremens § pemera C
ecTb 4HcIo 1-ro poza, T. e. ecad B=f*4 1, Torma KOHCTH-
TyaHTa &,* HABRIAETCA HOCIHeqHed HENyCTOH KOHCTHTYaHTOH;
B 9TOM CIYy4ae OHa HA3HBAETCH 6LCULEH KOHCIMUMYANMOU.

Pemero €, cocraBienHoe W3 IpAMOJHMHENHHX HHTEPBAJIOB
HapajeJbHHX ocu (OX ® HaXOOAmMuUXCg B CUYETHOM (HIH
KOHEYHOM) YMCIe, HA3HBAETCS 6N0AHE YHOPAJOUEHHBIM, CCIU
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ePo mpoernuA He ock O eCTh BHONHE yHOPANOYEHHOE MHO-
JEECTBO.

THO y DpOERIME BIIOJHE YIOPAXOIEHHOTO pemera C BHa oCh
OY masuBacrcsa munom pewema C. flcHO, 4TO WMeeM

B<y-+1

TarEM 00pasoM, IS cAYdad BIONHe YHOPANOYEHHOI'O pemieTa
tAna Y HyMep B* BHCIIEHf KOHCTATYAHTH HE MOMET ITPeBHCHTH Y.
IlepBoit m BasEHeHIIel 3a1adell ABJIAETCA ONpeAedeHye IIPH-

PONH KOHCTHTYRHTH &, B cCiydYae BIOJHE YIIODPAXOYEHHOT'O
pemiera THIA Y.

8. Obosnauenur mpanchunumnux uuces. spectHo, 910 ecian
a A B cyTh Karue-HuOYAb TpPaBCOMHUTHHE THCJIa TaRWe, UTO
B<a, TO cymecTByeT OAMO H TOJBKO OZHO TPaHCPHHHTHOE
9UCIQ Y (WJIH KOHEYHO0e), KOTOopoe YIOBIETBOpAET PpaBeHCTBY
a=§-}y. B aT0M ciy4ae MH YcCIOBIEBaeMCA ITHCATH

y=a—§

5TO 0603HA9eHMe YOOOHO M ecTecTBeHHO. MH MOMBHH mpeny-
NpenuTh, IT0 OHO PACXOAUTCH ¢ OCHYHOM MAHepON ITHCATh JId
TPAHCOUHUTHOI'O YHUCJ]A & I1I€PBOTO0 POAA ero HemoCpPeICTBEHHO
npefecTBYLIIEe YHCIO B BHIe a — 1. 9Ty DOCISHHOI ITpHU-
BHYKY MH CYHTAEM 3a nmcurosoruwveckusr wedocmomp. C BBOOH-
MHM HaM¥ 0003HAYEHHEM MH BCeTa IMeeM paBeBCTEO @ —1 =a
A BCAKOTO mpancdhiurumuoto Yncla d.

HsBecTHO JaJiee, d9TO BCALOE 'rpch(ann'rHoe qHCJIO0 a
MOMeT GHTH HANHCARO B BHIE

a=m§+v,

I'ZIe v €CTh KOHeYHOe 4YuCiIo. y‘GJIOBHMCH ITACATb

- a

a—==—

[£))

JTOT CHMBOJN HMeeT CMHCI B TOM H TOJBKO B TOM cIydae,

KoTrnma a = o.

M3BecTHO, HaROHEN, YTO BCAKOE TPaHCPWHUTHOE WHCIO a
MOKeT GHTL HW300pasReHO B BHIE

=w‘—+m';l+m7‘;-l—-......-|-m:k

rie a=>a,=>0a,...=>q, H e ILemoe k MOONORATILHOE
(KOHEYRHOE) THCIIO.
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Y CJIOBHMCA IIHCATH

a=1log @
HIIN TPOCTO

a=1log a.
JT0 0603HaYeHHe OIPaBAHBAGTCA OYCBHIHHM PaBEHCTBOM:

log (af) =loga + log}
4 eme TeM, 9YTO

lim (-; -—loga) =0

KOTZIa @ Bo3pacTaeT mpawcunumuo, T. e. Korga lima = Q.

4. Oyenra svicuwed xoncmumyawmo. Iias Toro dYTOOH
BHIIOJHHTE OMEHKY 3TOM KOHCTATYAHTH, He00X0MMO HAIIOMHHTD
ERaccudHKANAD MHOMKECTB u3MepuMHX B, clerarHypo Vallée
Poussin’oM.

Hnaccudpuranaa sTa TakoBa:

K, K,, K,, ..., K

PSP . U £ 4
I'le 38 OCHOBHOM KJACC NPHHEMAETCSI CeMEUCTBO MHOIMRECTB,
RajRI0e M3 KOTOPHX COCTOUT M3 CYMMH IOPIIHY MPPanuOBaJIb-
HHX 49HCe], Kak H [ONOJHHUTENBHOE R HeMy MHOMKReCTBO (pa-
IHOHAJBHEE TOYKM NPeRIONaraloTcA yAaJeHHRIMM). 3a IpOHU3-
BONAMYI OHEepalui0 NPpUHAMAaeTCA Nepexod K Ipemeay lim.
Jora3riBaeTcd, YTO HH OJMH W3 KJIACCOB HE €CTh IIyCTOM.
llose3Ho BRecTH caenypomiee ompeneieHuMe ¥ o603HAUeHHe: MHO-
mecTBO & Kaacca K, Ha3nBaeTCA 00CMUINICUMbIM CELPLY, €CIH
0HO ecTh o0mias 4acTh MHosecTB K., E,, ..., E ... xiaccoB
K, npemmectByoinux kmaccy K, T.e. ecnd a'<< a. g MHO-
mecTBa [, RoTOpoe €CTh w.4% Kjacca < &, #.aA¥ AOCTHRHMOE
CBEpXy KJjacca a, GygeM NHCaTh 3HAR DaBeHCTBAa-HEPABEHCTBA:

E <Supa.

Bor, Temeph IpeomeHHe, BHOONHADINES OMeHKY BHCIIEH
KOHCTHTYAHTH &, I BIOJHQYYIOPANOUIeHHOr0 pemeTa C THOA ¥:
Teopema. Beaxoe enoane ynopadovennoe pewemo C imuna v
nMeem Koncmumyanmy &., ydosaemsopaowen ycsoduw:
E, <Sup [(2log § + 1)—1].

s

Il ofpamsoe maxoce sepno: 8caxoe MHoAcecmso &,, NPOUILGOABHO
sadannoe u ydoeaemeopaouLee IMOMY PASEHCMEY-KEPREEHCMEY,
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ecmo GbICULAA KOHCHUMYAHING 6ROAHE YHOPAOOUEHH0I0 peulema
muna Y, nadsexcauwe nolobparnoo.

5. Tecwoe pacnoroxcenue goncmumyanm. PaccMOTpHM YHH-
BepcadbHoe pemtero U, Haxojgameecd B TPEXMEPHOM IIpo-
crpapcTBe OX Y Z. Mu npennonaraeM, uro U cocraBieHo H3
CYeTHOI'O YMCJS IJOCKHX MHOMRECTB Kiaacca 0, Jemamiux Ha
TIJIOCKOCTAX, NapadlelbHHX TOPA3OHTAIBHOR miIocKocTHE XOVY,
Taxoe pemero IlepeceraeTcs BCAKOM ILIOCKOCTBI ¥ =Y, IO
IJIOCKOMY peliery Uyo, COCTABJICHHOMY M3 JIUHEHHHX MHOMRECTB
KJacca O mapalielpHHX ocHd OX, M Ba’RHO 3aMeTHThb, YTO
écaxoe IIOCKOE peliero, cocroAmiee H3 JHHeUHHX MHOMECTB
Kgacca O B CYETHOM dHeJe IapajulelbHHX ocm OX MOXEeT
6HTh MOAYYEHO TAKHM 0o0pasoM. 3aMeTHM, YTO MH, IOHATHD,
IpeJmojaraeM SJIeMeHTH BCeX DelleT JeMRANIMMK Ha IIDAMEX
WJH Ha [IOCKOCTAX, NepeceKamIuX BePTHRAJIBHYO OCh B pa-
UUOHAILHHIL TOYKAX.

Iycrs E eCTh AHAJUTHYECKOE MHOKECTBO, ONpeReleHHOe
pemeToM U n & ero momolHeHHe. MH HMeeM pasloMEeHHe:

E=8y &+ 8+ .. +E,+...+E, 1. .... 12 (8)
00 KOHCTATYaHTaM.

Mul Temepb yTsepmgaeM, 4TO pasloReHHe (3) Kak pas U
IaeT mecxoe pacnoaoxcenue wowcmumyanm. [JeACTBATENBLHO,
ecii OH mMeJach TpaHCPUHUTHAA NOCIeHOBATEIBHOCTH IIIO-
CKHX MHORECTB KjaccoB < §

'ﬁo, .ﬁ;, ﬁ?’ ..y E—

w’ I. - a ......

He MMeEWNIAX HOMapHO 00NIMX TOYeK M TAKHEX, 4T0 H, COIEepmUT
KOHCTHUTYAHTY &, TO ILIOCKOCTL ¥ =Y, paspesalia OH MHO-

mectBa H, Do imHeitnEM MHomecTBaM (M Wy, HKaacco <3,
OTHeNA0MIEX JIPYT OT ApYyra JHHeHHHE KOHCTUTYAHTH

(Eo) yp G2 g, oe Gy v By, wvvnn |9

ompenedeMHe pemeTOM U,.
Ho cpgau pemer U " IMEDTCS BCEBO3MOKHEE BIONHE
YIOPAMOYEHHHE peIeTa. ', B 9ACTHOCTH, cpegd TaROBHX

MMEIOTCS PpeIleTa THOA | ¢ BHCUIeH KOHCTHTYaHTOH (&),
WIAcCa B TOYHOCTH PABHOTO

2logy-F1)—1.
12



OTa BHCIIASA KOHCTHTYaHTa, ABIAACH UHOCHENHEH, TOJKHA

COBIIAJIATh C IIOKPHBADIIUM €€ MHOMKECTBOM (HD yy 9TO HEBO3-
MOSKRHO, TAR KAaK BHpaXeHHe (2 logy—l— 1) — 1 OpeBHCHT YHCJIO
B IIpH [TOCTATOYHO BEIHEOM Y.

TaruM o6pa3oM, pasioxenHe (3) eCcTh Da3jlo/KeEHe C Tec-
HHMH KOHCTHTYSHTaMH.

YrTo6u NMETE naocxkoe pemieto C, olipefiendbinee pasiokeHne
¢ TeCHHMM KOHCTHTYAHTAMH, HOCTATOYHO CBEDHYTH IIPOCTpaH-
crBo OXYZ B minockocrb X'0OZ' npeofpasoBaBueM PeaHo

z=9'), y=9¢@"), e=2.

Torma mpocTpaHCTBEeHHOE YHHBepcallbHoe pemiero U Gynder
CBepPHYTO B INocKoe pemero C, maiomiee TecHO PACIOOKEHHHE
KOHCTHUTYAHTEHL.

IIOCTAHOBRA ITPOBJIEM

6. Hdew J. Drach’a. HeBo3MOKRHO IIDH HACTOSIIEM COCTO-
SHAM HAYKHM IOHATL HCTHHHY IPDHYMHY TPYIHOCTH MOCTa-
BIEHHHX Npo6iaeM. BepoAaTHee BCero, 5Ty TPYIHOCTEH CielyeT
OTHeCTH 33 CUeT KaKOU-TO HeolpedeleHHOCTH INOHATHS, BHpA-
RAEMOT0 CHMBOIOM ,Q, M ONHOBPEMEHHO 334 CuU@T aHAaJOrHny-
HOM HeOIpe/leJleHHOCTH IIOHATHA ,BCE TOYKM KOHTHHYYMA®.
Ho moaxsoe pasbACHEHHE CYOIHOCTH 3TOM HeompexedeHHOCTH
ellle He 110 CHJIaM COBpPEMEHHOH HayKe.

Bospmem B EkaugecTBe ofpasua npoGaemy II o cywe-
cmeosanuww waw necywecmeosanuw pewema C, onpedenarnuyero
AnAAUMWYECKOe 00noaHeHle Heusmepumoe B ¢ odHuxw moabko
CUEMHDIMYU KOHCIUMYAHRMAMY.

Hamra To4ra 3peHHA COCTOMT B TOM, YTO HpoOlieMH TAROIO
pola 3acTaBJADT OTKA3aTHCS OT TPAAUIUOHHOIO BATISA[A HA
CMHICJI CJIOB: ,peImeHHe NpolbiaeMu’.

O6GHYHO IO CJIOBAMH: ,PEIINTH HPOGIEMY“ MMEOT B BHIY
COCTABJIICHAE TAKOM CYACTHMBON KoMOGHHANAM (POPMAJIBHEX
ajre6pangecKHX IOPHEMOB H CDPEACTB aOCTPaKTHON JIOTHKH,
KOTOopasi Mo3BONWIA OH, #/# CHKasaTb—,BOT HYYRHOe pe-
I eTo", w.iw BHBECTH M3 HAJHYMS TaKOTO peimera cJIOBeEc-
HOE OpoTHBopedYHe. Ho H3BECTHO, 94TO HECMOTpPA Ha Bce
YCHJMA HHKTO He CMOT 10 CHX IIOp HU NOJIYYHTH HYIKHOE
PeieTo, HM MPHTTH K (OPMAJBLHOMY IIPOTHBOPEIHD.
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B macTtosmmit MOMeHT d DPRCCMATPpHBAK KaK HEBO3IMOZRHOE
yAepmaHme 38 cllopaMd: ,pelieHHe npob6ireMH“ HX OGHY-
HOT0 TpaILKIIIJOHHOI‘O CMHCIa. YRa3anHasd HeoOopeneJIeHHOCTD
momaTAK Q¢ M ,continuum® KesamT, N0 HANIEMY MHEHHD, TO,
YTO MH OKasHBaE€MCA B KareropHYeCKOH HeoOXOTUMOCTH IATH
BTHM clloBaM APYTOU CMHCIH, He CTAHOBSCH, BIIPOYEM, HA TIOYBY
unett Hilbert’a 0 ,He IPOTHBOPEYHBOM®, KOTOPas MHE HasReTCS
MaJI0 CuYacTIHBOM.

B gauecTBe MCXOAHOHN TOURH 3peHUd A Oepy uieu I. Drach’a
00 anre6pauvyecKUX 4uciaXx. MaBecTHO, 9TO IIOJ a.selpauiecKum
YucioM pasyMeeTCA KODEHb HEIPHBOLUMOTO AJre6parndecKoro
YPABHEHUS C YeAbMU KOIGuuuenmaomu

a2 a g b 4 L g, ot 6, =0 ()

J. Drach paccMATpuBaeT aJre6paruyeckoe 9IUCIO KAK ,HAAEAJb-
HOE YHCI0Y M BBOOHUT IJIA 0003HAYEHHA BTUX HMICAJbHHX YHCeJ

CHEMBOJI
(a,, a,, a,...a,).

Camoe BamHoe B uiaesax J. Drach’a ecrp TO, 9r0 HaeajbHHE
JHCIa §aM HHKOUAA He JaHH [OpAMO; MH He MomeM HX (ak-
THYECKH HOCTHI'HYTH, ,KOCHYTHCA HX“ B [IeliCTBATEILHOCTH
(cenya ynmaugoMy BHpamxeHuio E. Borel's).

OHp HaM [JapH JIUOIb nocpedcmsom YypaBHeHAS (A), W, BHa-
YuT, mocpeAcTBOM cuMBoja J. Drach’a. U ecam MH MomeM emie
TOBOPUTb O ,cyMMe“, ,DPasHOCTH®, ,TIPOU3BEJIeHNN" U ,YaCTHOM "
UoealpHHX yunceld, TO HHRTO He HOIKeH OOMAHHBATHLCI HE
ATOT CuUeT: TIPOM3BONA HAJ WIEaJbHHMH YHCAAMH YKA3aHHHE
apufMeTHIeCKHe ONepaluy, B TellCTBATEILHOCTH ONEPHUPYIOT
HCKITIOYATEILHO JHITH C %€ bty IUCIAMH, BHBOLA U3 HECKOIb-
kux cumBoioB J. Drach’a (@, af, ai... o) emuEHIL oKOHYA-
TeIBbHHE CHMBOA (24, - .. Q). '

W TouHO Tak e, Kak I03BoJieHO J. Drach’y roBopuTh 00
MIeaJbHEX YHGIAX, IMCATh HX B BUIE COBepHIeHHO ONpefeleH-.
HHX KOHEYHHX CHMBOJIOB M DACCYRIATH Haj HEMH, TOYHO Tak
RE MH cuHMTaeM Ce0f B IIpaBe I'OBODHTH 00 #0CAASHUT GHAAU-
MUNECKUT O0onosHeHuAr 1 HeUsMepHEMHX DB M €0 CYeTHHMH

i JlpanarareacHoe ,HACAIbHNA® He HMeeT HAYEr0 o0mero HE C Kakoif
drxocopexoft cncremoil. B paBHofi Mepe ,nieaXsHHME® MOTYT GbiTh Ha3BaHH
$puabipyromueca Bnpycel RIN GanTepuodars, MOTOMY YTO OHA HCBHAHME, HO
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KOHCTHTYaHTAM#d H DacCyRIATH HAJX HHUMH, H6 004CHh HHKRKOI'O
¢opMaIBHOT0 NMPOTHBOPEYHS, HE MOTYIIero IIpHTTH B CHJIY YKa-
3aHHO HeoupemelIeHHOCTH IIOHATHH ,9%“ u ,continuumé.

Bonpoc Ha 5TOM NYTHM CBOJUTCA JUMIDb E 6i00py CUME0AA,
KOTOPHJ Mor GH ONMCATH Tak Ré XOpPOmIO KaRyl-HHOGYIH CO-
BOKYITHOCTE ,HIeaJbHHX AHAJHTHIECKUX JIONOJNHEHHHM“, KaK
cuMBox J. Drach’a (ay, @, @, ... a,) OOHNCHBAET COBOKYIIHOCTH
,AJCAJIbHHX 4YUCel“, oNpeHeleHHHX ajreGpaWdecKHUM YpaBpHe-
aaeM (A).

7. Ynusepcasvnvie u nosyynusepcaisnvie NAOCKUE ANAIUMU-
yeckue oOonoanenus. Kar WHCTPYMEHT 18 CO3TAHHA TAKOIO
CHMBONA *MOMeT CAYRHTH IIJIOCKOe YHHUBepcaJbHOe aHAJUTHYe-
CKoe pnoIoJHeHne f1.

HaszoBeM wudcaqswoim JTHHENHOE AHAJUTHYECKOE ONOJHEHUE
HeU3MepuMoe B M c0 CYeTHHMH (HIH KOHeYHHIMH) KOHCTHTYaH-
TaMHd. B NPOTHBOIOIORHOCTL PTOMY BCe OCTAJbHHE JHHENHHE
AHAJIATAIECKHUE [OIIONHEHHS OYIYT HA3HBATHCH PEAIbHBMU;
CpefH peaJIbHHX AHAJUTHYECKUX MAOMOJHEHHN MH pasaudaeM:
(a) codepacawue cosepuennoe Muoxcecmso B (b) cuemmnvie uAw
KONEUNHDBLE.

O6osHauuM yepes H, COBOKYIHOCTb BCEX TOYEK I, oc® OX
TAKHX, YTQ NIpAMasA & =&, MepeceKaeT IJIOCKOe yHUBEPCAJbHOE
aHAJHTUYECKOe HollogHeHme H 1o JuHeHHHM aHANUTAYECKHM
JOMOJIHEHUAM C COBEPIIEHHOH 4YacThlo, T'0YHO TAK Ke 0003Ha-
YUM 49pe3 H,; COBOKYHHOCTH TOYeR &, [Jd KOTODHX IOpAMad
r =2, IepecexkaeT MHOMKeCTBO /I B CYETHHX HIH KOHEYHHX
JIHHeHHEHX MHOMecTBaX. JIerko BHAETH, 4TO 004 MHOMRECTBA
H, u H; onpepmeleHH 0YeHh HPOCTON TI'eOMETPHYECKOM KOH-
CTPYRIHEH.

Hro6H yOeguTBCA B BTOM, BO3bMEM B IIPOCTPAHCTBE Tpex
usMepennll kooppuHATHHN Tpusup OXTY u IoMecTHM B IIIO-
ckocret XOY yHuBepcallbHOE AaHAJHTHYeCKoe JNomojHeHme H.
IlomectuM B mmocwocTs T0Y yHHBEpCaJbHOE MHOMECTBO [
17l BCeX JIMHeMHHX COBEDIIeHHHX MHOXKECTB; H3BeCTHO, 4To P
MOZET OHTL BHOpaHO #smepumvim bB. CrenaaB 5To, 0003HAYUM
ype3d CH 11j10CR0oe aHAJUTUYECKOE MHOMKECTBO, JNOMOJIHHUTEIHHOE

NODUUNERD. MeN HCe CAMLM ONEPAYUAM, KaK % OOBKHOBERNlE OUUMbBE MU~
xpodei. HieasbHrie uncya J. Drach’a mam mpeainHnie YAcia Kumnmer'a B 5TOM
OTHOIIEHNM MOZOGHH yIRTPAMHEPOGAM.
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% H, u upes CH COBOKYIHOCTH TOYEK, JIeRAIINX HA NPAMHIX,
IIpOBe/ICHELEX Ype3 TOUKA MHORECTBA CH napanneasHo ocu OT.
TouHo Tak e 0003HAUMM uype3 P MHOReCTBO TOYEK, JIERAIINX
Ha NPAMEHIX, IIPOBEJIGHHHX 4Ypes TOYKM MHOKecTBa P mapad-
memasao ocy OX. Hyers CH X P ecth o6mas 4YacTh. MHOMECTB
CIT u P. feno, 9T0 5T0 eCTH NPOCTPAHCTBEHHOE AHAJIATHYE-
cRoe MHOEecTBO. IIycTh m ecTh NpPOeKHHS erc Ha INTOCKOCTD
XOT u Cn IUIoCKoe HONOJHEeHWe MHOEecTBa w. ficHo, uro Cnm
€CTHh AHAJMTHIECKOe [OMOJIHeHHMe, ROTOpPOoro ITPOEKIHA Ha 0Ch
OX u® ecrp Hame MHosmecTBo H,. Takum oGpasoM, H, daemca
LCOMEMPUNECKOT KONCIIPYKYUCH U €CTh IIPOEKTUBHOE MHOMKECTBO
tuoa A, (1. e. Tuna PCPE, roe E usMepumo bB).

C mpyro#t CTOpOHH, HoMecTHM Ha IiockocTh XOY ondarh
yHHBepcalbHOoe aHAJHTHIecKoe AomolHeHue H, a Ha IIOCKOCTH
TOY mHomecTBO § uaMepuMoe B, Janiiee IIpH llepecedeHHn eTo
IPAMHME HapajlielbHEMU ocH OY TOINBKO CUeTHHE (MIH KO-
HeYHHe) MHOXKeCTB3, W IIPUTOM 6cé TaKHe MHORECTB2; TAKHM
00pasoM, MHOMKECTBO { eCTh yHu6epcansHoe II0 OTHOMIEHHIO
K KOHEUHHM M CueTHHM MHomecrBaM. IIycts CH ecTs MHOMECTBE0
TOYeK, JeRaMUX Ha NPAMHX IapadidedsHux ocu OT ® mpo-
BeJEHHHX Ype3 TOURHM MHOmecTBa CH; aHAJOrMIHO ) €CTh
MHOJKRECTBO TOYER, JeRamux Ha NPAMHX NapalleJbHHX OCH
0X mn IIPOBEACHHHX Ype3 TOYKH MHOMKECTBA ¢). flcmo, d4rtoO
cyMMa CH -+ ¢ ecTb IpOCTPaHCTBEHHOE AHANTHTAICCKOS MHORE-
crBo. IlosroMy dopuyaa PCPC(CH -+ ¢), roe mepBad GyKBa
P ospavaer npoermmid Ha ock OX m Bropad —Ha ILUIOCKOCTDH
XOT, naeT DpoeRTHMBHOe MHOMXecTBo THOa A,;. Ho, ogeBHmHo,
4TO0 B5T0 MHOMecTBO H ecTh [I;, TarkmMm oOpasoM, H; daemcs
1LOMEMPUNECEOT KOHCMPYKYUUET U ECME MPOCKMUSHOC MHOICCCNEO
muna A,

YcraHoBHB 8TO, 0G03HauuM cuMBoloM (H,, H;) coBoRyD-
HOCTH Touek ocH OX, He MpHHAIERANIUX HHU K H,, un K H,.
IT0 CYTH wdeasvunie TOUKA upaMolt OX, W DoaydawT éce
HeaJbHHE JUHEeMHHe AaHAJIUTHYECKHe MIOIOJHEeHUA, pacceras
MHO®ecTB0 H mpsMuMu, napaddenbHEME ocd OY u 1pose-
NeHHEIMA 4pe3 TOYKH MHOMRECTBA (Hp, H,).

3Rechb MH JOJIRHH CYUTATHCSA C Bo3paxmenmueM. HaMm MoryrT
CKa3aTh: ,BH ymwuromumad Ha ocH OX cHadYalla BCe TOYKH
mromecTBa H, u sareM Bce Tourm wMuomecrBa H, Ho, eciau
H,; ecrb gonoanenue x H,, To, BoT, Ha ocd OX BTHM CAMHM
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OyRYT YHHYTOXEHH BCE BO3MOMXHHE TOYHKH, W, CJIeQO0BATEJBHO,
COBCEM He OCTRHETCA HEKARMX WIeaJbHHX TO4ef H BMecTe
¢ HUMU HOEAJbHHX AHAJUTHYECKHX NOOOJHEHHH®,

3TOT apryMeHT, II0 BAJMMOCTH, CHIBHHM, B neﬁchnTeJlb
HOCTA He MOsKeT CIYRHTH NpensarcTBHeM. B caMoM jAede, 6ciH
copbesHHM 00pasoM paccMaTpmBabT H,; Rak momojHeume k H,,
TO Hejp3d 3a6HBATH O TOM, UTo THI MHOmecTBa H, ectb A,,
W, 3HAYHT, THI ero JONOoJHeHWA JoidXeH OHTbL Cd,; TBO XKe
muo:xkectBa [, ects me CA,, HO A; ¥ OpPUTOM HHKAKHE IIO-
OHTKY OOHM3UTL ero mo THoa A4, nyreM ¢opManbHHEX Ipe-
06pa30BaHMN caMOI'0 onpeneneHud MHoRecTBa J{; He yBeHdYa-
JUCh YCIEeXOM M, MOBHIMMOMY, HE MOTyT HHKorga OHTD
yCHeImHHMH BejeAcTsHe TpybocTd UM GegHOCTH (opMaJbHEX
cpedcTs. Ecin :Re onacawics wedppmanswuz TpeoOpa3OBAHHMN
ompenielleHusa MHomecTBa [, To TOrma HeOGXOXHMO MOJRHH
6y1YyT, BHLOIHAS TaKHe 11peo6pa3oBaHUdA, YHOTpeOUTE, NeACTBH-
TeJdBbHO, 6ce TOYKH NpAMOf UX H cpeldy HUX TAKEE M HAEAID-
Hee TodkH. Clem0BATENbHO, circuwlus viliosus B BTOM caydae
HaJuio. §1 cunTa, 4ro He NpPHMXORUTCA GOATHCS TOrO, ITO
KTO-HAOYOb BIIOCJIENCTBHE I[IDHIET K FOPMAILHOMY NPOMUBOpe-
www, 101ycTdB, 4To H, u H,; He CYTb B3aMMHO MONOIHMTE]b-
HEle MHOKeCTBA TaK e TOYHO, RAK He IIPAXOJHTCA 00AThCA
TOr0, 4T0 KTO-HUOYIBL BIOCIEACTBUH B OOWH MPOKPACHBIN [eHb
OTRPUET, YTO MaTeMaTAKa IPOTHBOPEYRBA.

Bosppamasace kK CymiecTBy Aeaa, MH OTMeJaeM, YTO TOYHO
TaK Je, KAK B clyuyae ,HIOeadbBHX uucex® J. Drach’a, MH Mo-
sReM PaCCMATPHBATEL ,AJIeANbHHE® AHATHTHYCCKHE JOIOJHEHWH
KaK OIpelelleHHHEe (fopMa.ivn0 ¥ OOMCAHHHE CHMBOJIOM

(Hps Hd)

TaKUM 006pasoM, UTO BCAKaA OMNEPaindd HAX HACATbHHMH aHA-
I THIECKAMY OUOJHEHAAMN €CTh B IelCTBUTE/IBHOCTH He 4YTO
HHOE, KAK IIPOCTO Onepamus HaJ MBYMSA COBEDIIeHHO pealb-
HEMH M BIOOJHE SCHHMH TeOMEeTPHYECKAMHU KOHCTPYKIOHAMH,
onpefeaswwuMy Muomecrsd H, m H,; Hamommmu, uTo KoH-
CTPYRLIIEM 9TH COBEpIIEHHO NIpPO3pauHH, TaK KaKk pedb .MAaeT
IIMIOp @ TAKHX IIPOCTHX AeMCTBHAX, KAK COCTABIEHHC CYMMH

JABYX MHOJMECTB, HX IIepecedeHnd, IPDOEKTHPOBaHHE H B3fATHE
JOIIOTHEeHH .
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Tarag TOYKA 3pEHHA He IIpelcTapjafAeTcd OecHIIOAHOH, TaK
kak Ha 5TOM OYTH BCTpedaeM TaKHe BOIPOCH, KOTOPHE Helbas
BCTpeTHTh IIPA JAPYTOM XOfe PacCMOTDEHHI.

B EKauecTBE IIpPOCTEHMIIEH WILIIOCTpAllHd BO3bMEM IIOHATHE
NOAYYHUGEPCAADHOL0 AHATATAIECKOrO [ONOJNHEHNA: TAKMM WMe-
HeM MH Ha3HBaeM Takoe ILIOCKOe aHAJHTHIeCKOe- NOIOJHEHHE
H', xoropoe BCAKO! IpAMOM r=—2, NEPECEKAETCA IO JHHeH-
HOMY aHATWTAYECKOMY J[OIONHEHHID 3aBEIOMO %00 CUETHOMY
(KOHeuHOMY), %00 COLEpRAIIeMY COBeDIIEHHOE MHORECTBO,
IpAYeM BcAKOE 3apaHee NaHHOEe TaKoe JHMHeHHOE aHAJHTHYe-
CKOe JIoMoJIHeHHe MoeT OHTH MoJy4eHO pacceuenueM H' man-
Jesmame mOXOOpaHHON HpAMOH & = z,,.

Jiia Toro, 9TOOH HMETEH AOAYYNUGEPCALbHOE AHAIUTHIECKOE
ponoagerne H ', mocrarouno B3ATH Tpuanp O0XTY, mocTpoHTH
ra mrockocTH X0Y yHHABEpCAJIbHOE AHAJATAYECKOE OMOJHEHNE
H, nocrpoutb Ha nnockoctd TOY muomecTso P mamepumoe BB
W yHuBepcaJbHOE IO OTHOIIEHHI0 BCOX JHHEHHHX COBEPIICHHEX

MHOmecTB. L1IyCTh H ecTh COBOKYIIHOCTH TOUER, JIERANIUX HA
IIPAMHX, TPOBEleHHHX Yepes TOIKHM MHORecTBa A mapaluieqbHo

oc QT, u 0yCcTh P eCTh COBOKYMHOCTD TOYEK, JERAIIUX HA IIPS-
MHX, TpoBeREHEHX dYepe3 TOUKH MHOEecTBa P mapajielbHO

ocu 0X. Muomecrso-cymma H -+ P ecrb, 0geBHIHO, RPOCMPAH-
MB2RHOE ANAAYM uvecros donoanenuwe. CBEPTHBASI TpPEXMEPHOE
npocrpanctBe OX YT B miockocts X'OY' mocpencTsoM npeobpa-
30BaHEA PeaHO: ¥ =9(x'), I =¥ z'), y =y, MH HoJxy3aeM B Io-
Jgoce (0 <<t <1, —oo<y<-+4o0) maockocrs X'0Y' miypckoe
AHAJHTEIECKROE ITOMOJHEeHne, IepecexaeMoe NpAMHM ! =i, naa
0<t,<<1 IO JIHHEAHHM AaHAIUTHYECKMM JONOJHEHUAM C CO-
BEPIIGHHHM SAJIPOM, ¥ TOJBKO II0 TAKOBHM, HcI¥M MH Temeph
K MOJIYYeHEHOMY TaKHM o0pasoM IUIOCKOMY AaHAJIUTHYCCKOMY
OOmoJHeHHD NPH6aBUM B mojoce (—1 <t <C0, — oo <<y <+ o)
MHO:RecTBO M3MepHMoe B, yHHUBepcaJbHOE IO OTHOMIEHHI
KO BCeM CYETHHM (M KOHEeYHHM) JHHEeNHHM MHOMECTBaM, TO
BTUM CcaMHY H 3aKaHYUBAETCS IIOCTPOSHHME IOJIYYHHBEPCAIb-
HOI'O AHAJATHYECKOr'0 JOIIOJHEHHS.

8. Hoevie npobaemvt. Ud 110 yRasaHHOMY MYTH, MH BCTpe-
yaeMca He TOJBKO ¢ HOBHMH Npo6ieMaM, HO H ¢ HOBHMHU IIPHH-
IAMAMHA, KOTODHE MOI'YyT IOKa3aThCS COBCeM HEBeDOATHEIMU
Ipy npyroM Xole HIeH.
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Hpempge Bcero, BBoAA HealibHEE AHAJHTHYECKHE OIIOJHE-
HUS, eCTeCTBEHHO pacCcMOTpPeTh TO, YTO MORHO HA3BAThL Hempe-
PHGHOCMDIO GYMCHEs0 poda TIPAMON JNHHHH, MpelCTaBIAlINel
SABHYI0 aHAJOTHD ¢ OGHYHOL HelpepwBHOCTBI Cauchy -— Dede-
kind’a. Ho aTa BempepHBHOCTH MPUBOAMT HAC K ABYM CIEAYD-
MEM TPe/IOREeHHAM, KOTOPHX HCTMHHOCTH MHE KaseTcs BHe

COMHEHHIA :
Ilpenmomenre 1. Beaxoe muoacecmso mover mowmocmu ¥

ECMY AHAAUMUYECKOE TONOANENUE,

[Ipennomende II. Bcarxoe mmodcecmseo mouex, moayuaemoe
CYMMUPOBAHUEH KOHCTUMYAHM 68 MPANCHUHUMNOM UUCAL ANO~
AUIMULECKOLD OONOANENUA, €CMb ONAML ANAAUMUYECKOE 00NOA~
Henue.

K 5TuM nBYM DOpelIOeHHAM, KARYITAMCA MHe HeCOMHeH-
HHIMH, S IIPHCOeJUHMII OH eIlle OJHO IpeJIoKeHne, UCTHHHOCTH
KOTOpPOr0 KaskeTcAd MHe IpPABAOIOAO0GHOI:

lUpennomenue III. Cymma mpanchurnummnoio uucaa unoxcecms,
USMEPUMKT B t 3aHYMEPOSAHHUT MPANCHUNUMBBMY UUCATMIU
210 waacca, ecmv npoexmysroe muoxcecmeo muna A,. Ecau oce
YKRIANNOE nepenyMeposarue ecme IPdexmusnoe, moda IMw
CYMMA ECMd NPOCKMUBHOE MHONCECMEo muna DB,

$I npuGaBaio, 9T0 H3BeCTHO, YTo BCAKOE MHOMKECTBO THma A4,
PA3mMORHMO B N, HE TePEKPHBADIHXCA MHORECTB H3MepAMHX B,
110 Pa3JIOREeHHEe ATO He ecmy addexmusnoe, H ITO [0 CHUX IIOp
He OTKPHTO MHOMKECTB, PasloRAMHX HA N, MHOKECTB H3MepH-
MHX B, KOTOpHe HE ORa3ajMch OH THIa A,.

9. Yee sunomesw xonmunyyma. Ocraerca CKA3aThH JIMIIH He-
CKOJIbKO CJOB O TaR HA3HBaeMoH ,'Mnorese KOHTHHY-
yua“.. llom TakoBob daime BCero IOHHMAWNT THIOTETHYECKOE
paBeuctTBo G. Cantor’a,

230.7-_&1,

MH GyaseM ero gasmparh ,rumoTesolf Cantor’a“ mmm, Iydime,
» NEPBO% 1UNOMEI0N KOHMURYYMA®.

HsBecrHo, gyto D. Hilbert, ocrapascr LeIMKOM Ha M3JID-
OneHHO! MM II0YBe ,HEIIPOTHBOPEUHBOTO, JaJ OGeIaHEe Ipe]-
CTaBUTh (OPMAIBHOE [OKA3ATE]HCTBO HEIIPOTHBODPEUHBOCTH TH-
noresu Cantor’a,

Memny reM, rumotesa Cantor’a BoBce He €CTh eJWHCTBeHHA
THIOTe3a, U 9TO HasKe TOI/A, KOTJa OIPAHRUMBAITCA IIHCAHMEM
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ajxedoB. EnuACTBEHHOE CPEICTBO yCTaHOBHTH WCTHHHOCTL THIIO-
ream Cantor’a, — 3TO JaTh R3ANMHO-OQHO3HAYROE M dfiiesmus-
noe (T. . ONHCAHHOE COBEPIIEHHO TOYHHM 06pa30M, 663 Karof-
RGO HeOOPENeNeHHOCTH HIA IBYCMH IEHHOCTH) COOTBETCTBHE
7 Mem®Iy TOYRAMU IIpAMOHU JAHHWM, ¢ ofHOlf CTOPOHH, ¥ TpaHC-
()MHETHHMH YHCJAMH BTOPOTO Kiacca, ¢ ApYyro¥ CTODOHH. JTa
3¢PEeKTHBHOCT HMMeJla OH OTPpOMHOE 3Hadenwe, MHTEPEC H BaR-
HOCTh, HOTOMY 4YTO B 5TOM Ciayuae 3(¢PeKTHBHOCTH COOTBET-
CTBUA Z OHa OW II@PBOIPHUYHHON M HCTUYHHKOM MHOI'OYHC-
JIeHHelIHX ¥ BamHEUHX apudMeTHIECKHX, aJiré0pandecKHx,
I'eOMETPHYECKAX ¥ AHAMRTHYCCKAX cooTHomenu#. Ho H3BecTHO,
49TO He TOJBKO MH HE MOMeM ORHUAATH, 4To OYLYLIHH Oporpece
HAYKH Rac NpHBeAET K TAKOMY 9¢hdeKTUBHOMY COOTBETCTRHID Z,
HO YTO, HA000pOT, CTAHOBUTCA BCe OYeBHHEe X OYeBHJHEe, 4YTO,
Ha CaMoM JIesle, 6y IeT MMeTh ¥.eCTO Kak-pas o6paTuH it harT: Moscem
Ovmb, B ONWH TIPEKPACHHI peHh pecypcH Teopum Hilbert'a
I1aCTOIBKO GYAYT HOJBHHYTHMHU Brepel, 9To MOXKHO Oyaer
C yCHexoM aTaKoBaTh JUKA3aTeJbCTBO HeCYIIECTBOBa-
NHA TAKOTO COOTBETCTBHA Z, XOTH Cywecmeosanue wneafde-
KINUBHOID COOMBEMCMBUR Z U HCNPOMUBOPEUUBD.

Ho runortesa Cantor’a 6es agigfexmuenocmy coomsemcmeus 2
yTpadnBaeT IOYTH BCARYD BamHoctb. OHO JMIIb #peodosenue
mpyorocmy IIpY IOOKA3aTEeIHCTBe HeNpOTHBOPEYHBOCTH THIIO-
Te3td Cantor’a MosgeT IIpeCTaBIAFh IPHBICKATENIBHOCTH 151
anaJuerToB. BHe Re »Tero co6nasHa paspemeHde TIRIIOTe3H
Cantor’a (mpmdeM ME Bce BpeMsS HMeeM .B BHAY, TOBOPA BTO,
TR Hesesmusnoe Z) He HACT HayKe IoYTH HHgelo, Tax
Kak Bce paspemmrcs B HeoG03pEMoOe KONHYecTBO CAMHX [mapa-
NOKCAJBbHHX H MaTOJOT4YECKHAX IpUMEpoB. GyHELUHMA M MHoO-
JRECTB, He WNMeDOMX HHAWUBHAYAJILHOTY CYIIeCTBOBAHHA, HO
UMEIIUX quasi-Cyuecmsosanue JHIDb B CMHCIE AaKCHOMH
Zermelo.

B MaTeMaTH9eCcKO# INHTCPAType He Pa3 IIPECKAIb3HBANH HA-
MEKH Ha TO, YTO BOSMOMKHH H [APyIHe THOOTe3H KOHTHHYYMA.
Cpel BHX HamfoJlee WHTEPECHON Mue IpeAcTaBldeTcd Ta, Ko-
TOpPasA BHpamaeTca aledrueckuM paBeHCTBOM

Mo __ ot

MH He craneM [OHCKHBATHLCS, C KaKHM HWMEHEM CBA3aHO
CaMoe IIepBoe HAYEDPTAHHE HTOT'0 PABEHCTBA aBTOPOM, KOTODHIU,
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NeUCTBUTENBHO, Cephe3H0 MHCIHEI €ro BO3MOMRHOCTh. MH -Ha30-
BEM ero IIORA ,8mopou UNCINEI0E KONMUNRYYMA".

JT8 THIOTe38 KOHTHHYYMAa BIIOJHE COTJIACYETCA ¢ BHOGTAB-
JeHHHMY HaMW B § 8 runoTeTHYecKUMy npsanomenuamu I, I u 1.

Bropas rumoresa ROHTHHYYM& MHE IIPEACTABISAETCA B ToOM
JR€ CAMO{ CTeleHH H3BATON OT DPOTHBOPEYHY, KaX 5T0 HMeeT
MeOTO H IJiA NepBOM TIHIOTe3H HROHTHHEyyMa. Mme nymaercs,
4T0 '¢O0 BpeMeHeM mporpec¢ TPeopud Hilbert'a Gyzer HacTONbKO
JHAYHTEJBbHHM, 9T0 ITO3BOJHT ¢ YCIEXOM AaTaKOBATH JIOKa3a-
TeJLCTBO HEMPOTHBOPEYHBOCTH K 5TOM BTOpPOM THIOTE3H KOH-
THHYYMA,

A Torma mpen HAMH TpefcTaHeT HeoOGXOOUMOCTL ewbupamb
MEXIY Pa3IHYHHMK I'HIOTE3aMN KOHTHHYYMA, 8 pasnod mepe
u33AMHIMY om npomudopenus. I 3ror BROOP, BHE BCAKOIO COM-
HeHHUd, 6yieT OIPOXUKTOBAH OJHHM TONBRO #albstdenuem Faxmos.

Mu BrAuM, HACKOJALRO OHJM IPOHHMIATENbHH clioBa E. Bo-
rel’s, NucaBOIero: ,cClefyeT pa’idudaTh HOOMIAHHYD MaTeMa-
THRKY OT YHCTO CJIOBECHHX JIOTHYECKHX CHERYJIANHil, B KOTOPHX
034009€HH JIHIb OJHUM COBEpIIeHHO OTpHIATeNIbHHM Kade-
CTBOM: CBOOOHON OT clioBecHOro mporEBopedna” (TeopHs MepH-
H TEOpHASA UHTerpHpoOBaHHUs, § 3, 1914).

HCERIJHNYEHNE TPAHCONHHUTHOTO

10. HpoGaema uckrwvenus mpacPunummnoro. lIpoGieMa sra
BO3HHRJA BOepBHE IOX BInARHeM KpUTHEE E. Borel’a Bcex
TeX MaTeMaTHYEeCKHX DACCYsRACHAN, B KOTOPHX BBOAATCA, Ieii-
CTBHTENbHO, 6c¢ TpaHCHUHMTHHE UHCIa BTOPOTo Kjacca (M He
TOIBKO Te, KOTOPHEe MeHbLIIe HeROTOPOro OHpeReJeHHOr0 TpaHC-
daunTa, HamepeX 3ajaunHoro): E. Borel paccMarpmBaer coBoO-
KYIIHOCTh 6cer TpaHCHUHATHHX dUHCEJ BTOpDOT'O Kjlacca Rak
COBOKYITHOCTD #63aK0HNY10, TAK KAK OHA He MOMKET MHCHIHTbhCA
KaK 33BepIIeHHad B OTJMYEE OT HATYPAABHOrO pAMa, re dax
saron e obpasosarua. llosromy E. Borel onpoTecToBHBaeTr Bee
MaTEMATHYECKHE PACCy & NEeHN A, TIe BBOAATCH, AeHCTBHTENLHO, ECe
TpaHCOHHEHTHHE YUCJIa BTOPOr0 Kjacca, W pPaccMaTpHBaeT Kak
He/IOKa3aHHNEe BGe CHeICTBUA, BHTERADINHEe H3 IOJOCHHX pac-
CysROeHMi,

[lepBad cephesHas NMONHTRA CHCTEMATHYIOCKOTO HCKINYCHHS
TPaHCPHHEUTHHX UHCeT M3 MATEeMaTHIECKHX DACCYRASHRN OHIA

91



cAoelaHa IoJbCKAM MaTeMaTHROM HypaToBeraM B crathe: Une
méthode d’élimination des nombres transfini des raisonnements
mathématiques (Fundamenia Mathematicae, t. III, 1921,
p. 1—83) 1 Ho, HACKONBKO MOJEHO IOHATH, ABTOP 3aMEHAET pac-
CMOTpeHne TpaHC(HHUHHTHHX THCEN BBE[ACHHEM BIOJHE YIopsno-
YeHHHX MHOMecTB. M TaK KAEK HX THOH B KaROM-HAGYXH Ma-
TeMATHIECKOM PACCYKIACHUH MOTYT GHTE CXOIb YI00K0 S8EAUKUMU,
TO BCe BO3PAJREHHA NPOTHB 3TON0 PACCYAMEHHS OCTANTCA B CHIIE
u mocie paGoTH KypaToscroro.

IIpyrasg HOIHTRA NCKINYEeHHI TPaHCOHUHHUTHOTO OHIA cle-
NaHS JAYHO MHOK, HO He IId BCAKHX BoOOIe MaTeMaTHYECKHX
paccyRIeHu#, a JIHIIb JUIS HEKOTOPOM TpPYNIH HX, MMEHHO
IJA TeX, HA KOTOPHX OHJIa OCHOBAHA TEOpPHA AHAIHTHICCKHX
muoxecTB. llocse Bospamemmit E. Borel’'a Omno ecrecTBeHHO
JMEJATH OCBOGOMUTL OT NOAO3PHTENBHHX PpacCy:RAeHuH BTy
TEOpHI.

JT0 0CBOGORICHAE IPOTERIO OYEHH JIeTKO H OHIO CAEILHO
HeMemenHo. Ho nUIMIb ofMH NYHKT, HMeHHO TeopeMa (ycinHA:

60 AHAAUMUNECKUT MKONHCECMBA, 83AGUMHO OONOAKUMENb-
note 00no x dpyromy, uamepumv: B,

IPONOJRAN NEepPRATHCA YIODHO H JOCTaBHJA MHOTO 3a60T.

Oro BamHoe IpemjomeHHe OHJI0O Joka3aHO CycaHHHM IIO-
MOIIL0 OUYEeHEH CIORHOM KOHCTPYKIHM, B KOTOpOi TpaHCHHMHUT-
HaA HHAYROUS Hrpada MCKIOYATE]bHO BARHYD pOJb H OHJIa
COBEpINEHHO HeuslesRHA B B3TOM pacCy:xAeHMH. YIOTpeCaeHwe
CYMIECTBEHHO MPanCPunumuon wundyrywu, KOTODYI HelIb3d
CBECTH R ,NONHOM UHAYKIAH® OGHRHOBEHHON apHPMETHRE,
npeciaeAyomei JHIIP OO0 BCeM HATYPAJIbHHM YHCJIaM, BECHM2
XapaKTepHO A paccyx®iennd CyciuHa, KoTOpoe 06e3 3Toro
yHoTpeOieHNg He MOIIO COCTOATBCH,

TakuM 06Gpa3oM, IPEACTOSIO nepedoxasams meopemy Cycauna,
HACXO0Jd U3 COBEPHIEHHO MHHX Hayal H He YUOTpeGids TpaHc-
(HHEATHHX 4YNced HA ABHO, HU HeABHO B SaMACKMDOBAHHOM
COCTOSIHUA (B BHAe BIOJHEe YOODANOIEHNHX MHOMecTs). [na

t CxegyeT, 0OZHAKO, OTMETHTHL eIMe jBe MONGLITEH, NPaBi1d, YAABIIEECSH, HO
COBEpHIEHHO0 YACTHOTO Xapakrepa HCEXOYenHs TpapchmmrmraOoro. O1Ea M3 HAX
npuEaxAexRAT Lindeldf’y, HCEMOYNBHIeMY TpaHCOHHEATEO reoperMsr Cantor-
Bendixon’a, 1pyras npnsagiexmr Lebesgue’y, HcEmOuBmeMY TpasCOHHATHOE
n3 Tedpexnr Baire’a,
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STOHM OeJM g OoOpaTHICA K HIee OTIHeIAMOCTH MHOMRECTB, BOC-
xopamie#t ente ® Hausdorff'y, xoTopmit mepBHH [2J IOHATHE
OTHENIUMOCTH MHOYRECTB OJHOI'O CeMelicTBa II0CPeJCTBOM MHO-
SKeCTB ApYIoro ceMmeicrsa.

It meseit 0cBOGOROCHUS TEOPHH AHAJIMTHICCKNX MHOMRECTB
OT TpaxcdmuuTHOrO B TeopeMe CycnHHa A BBel MOHATHE MHO-
MECTB OTHeNMMMHX B. 9T0 HOBOE MOHATHE MO3BOJHIO BECHMA
‘CKOpO, cOBEepPIIEHHO NDAMHM HyTeM, 6e3 KaKoro-HMGYyap ymoor-
pebiieAsa HH TpaHCOHBHTHHX dYHCE], HH BOOJNHE YIOPAZIO-
YeHHHX MHOMECTB W 0e3 MCmonb3oBaHHA TeopemMH Cycamua,
JIOKa3aTh TeopeMy:

» BCARYE 060G ANAIUMUNECKUE MKOICCCMER, He uMeowue 00-
wew mouxu, omoeaumv: B,

H3 RoTOpoll mnpemnomerme C(yClHHA BHTEKAJ0 CPa3y e KaK
npocroe caencrsHe. TakuM o06pasoM, 3mech TpaHCPHHATHOE
OHNO0 PpajHKAJIBLHO HCEJIYEHO BBeJcHHEM IOHATHSA ,0moeau-
mocmu B-.

ChenaEHHt HOBHE mAr B TEODHH AHAINTHIECKUX MHOKECTB
[OKA3aJICA MHE HACTOJAHBKO CYI(eCTBEHHHM, 4YTO A MCKal
OXapaKkTepH30BaTh €ro TeM MAM MHHM BHDa3HUTeIbHEM
HMeHeM; IORTOMY A HA3BaJ JOKA3aHHYW TeopeMy 06 oTle-
JAMocTd B aHAINTHYECKHX MHOMRECTB MEPSLIM  BPUHUUNOM
omdeauMocmu.

HUreun E. Borel’s oTHOCHTenBHO a0COJMTHON HEOUpeLeNeH-
HOCTH TOHATHA ,Q“ ¥ He3aKOHHOCTH er0 BBe[eHUd B MaTeMa-
THKY, & TaRMe eIl M Ta erc 3aMedarTelibHAd Hed, uTo € ecTh
He 4YTO HHOe, KAK NOpPOCTO TPAaHCPMHHTHOE IHCIO § BTOPOTO
Kacca TOJBKO ,HEBHpAasWMo Goabmoe“, ,o4eHb Gojabimoe“
(,trés grand et échappant 34 nos notations et & notre imagi-
nation), ecTeCTBEHHO, BH3HBAIH ReIAHWE IPOBECTH AHAJIO-
THI0 ! MeROY AHAJINTHAYECKHNME MHORECTBAMH HedsMepEMHMEA b
H MHOSReCTBAMH H3MepHMHMH B ,09eHb Goabmioro“ Kiaacea .
U tak rar aHaJIATAYecKoe ROMOJHEHHE & HeHsMepuMmoe B nmaer
MECTO PAa3N0REHARD

E=8+&E+E ... +E, . FEA .10

1 Cu. mow pabory Analogees entre les ensembles mesurables B ef les en-
sembles analytiques. Fundamenta Mathematicae, t. XVI, 1930, p. 48.
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O KOHCTHTYaHTAM H3MepHMHM B, RIACCH ¢ &, KOTOPHX He-
00XO0/INMO YIOBJIETBOPANT HepaBeHCTBY ?

le 8, <24 +1

¥, 3HAYUT, MOTYT JIAHIb MOCTEIIeHHO BO3pacTaTh HO &, TO ecre-
CTBEHHO OLLJIO paccMaTPHBATh QHAJHTHYECKOE NOHONHEHHE &
KAK 2HAJOT MHORCCTBY H3MEPHMOMY B, docmuocumomy crusy
(T. e. pasjaraImeMycA Ha CYMMY MHOXKECTB H3MepEMHX /)
NUWUT RICCOB MEHBIIMX ,BOChMa G6OabIIOro“ Kaacca . Cae-
JIOBATEJIBHO, CAMO aHANUTAIECKOEe MHOBecTBO Ff Hemauepumoe L,
NOTONHATENbHOE K &, CIeJOBAJO DPACCMATPHBATL Kak Supp,
TO4YHee, KaK. ,dleMeHT* Kiacca § (T. €. KaK MHOMKECTBO KJac-
ca 3 JOCTHRHMOE CBepXy H HeROCTHHHUMOe CHHU3Y).

YrasaHHaA aHAJIOrWA AHANUTHYIECKHX MHORECTB M MHORECTB
H3MCpUMHX B 3acTaBuila WCKATh NPUHIHAOOB OTHCAHMOCTH YR
Cpenn MHOMECTB U3MEepHMHX B, KcTrecTBeHHO OHJIO UX Hd3H-
BaTh B 3TOM Cly4yae ,MaJHMHM NODPHHIOHOAME®, COXPaHAA HAa-
3BaHHE ,60.90WuT Npuryunos“ NJIA TEOPDHH BHAJATHYECKHX
M OPOEKTABHEX MHOMKECTB.

AmBanor nepeomy 6oasuomy APpuNYUnyY GoLI HEME/LIEHHO HalljeH
B BHJe ciegyiomero IpefIoMeHnd, KOTOpoe 'MH Has3BAIH ,ne)-
BUM MAABM NBPURUUROME.

>80 IaeMenma xaacca B, e wumenuyue obued mouxu, ecerda
omgdesumvi (3)“.

3aeck 1Mo omoeawmocmdvio () HEMeeTcs B BHAY IOHATHE,
aHAJIOTHYHOE omoeaumocmy B: 1Ba rakme-HHOYIb MHOMKe-
crpa E, u E, HasnBawTcs omdesumuimy (8), KOrAa HMeOTCA
nBa MHomecrsa H, u H,, He nMenmue o6mel TOYKH H CO-
nepmamue coorsercTBeEHo E, m E,, mpuuen H, u H, cy1b
Aub0 MHOMeCTBa HJacca < P, ambo AByéropoHHHE MHOMKECTBA
Ruacca .

CaMoe [[OKa3aTeJILCTBO IIEPBOI'0 MAJIOro HPHHIENA ecTh He-
MeleHHOe: ycTh F' u E” [Ba nieMeHTa Kiacca B, He HMeDIIHe
obmett Toury. Ilo caMoMYy ompemeleHHK bBJeMeHTa Kiacca f,

.

1 f zoxxkeH OTMEIATh, 4YTO COTPyABHNZ MaTeMaTnyeckoro MHCTHTYTA
M. B. A. CrerxoBa J. B, Keaipimm HegzaBuo YEasaxa Toudnifl sepxmall npe
Zed Aid KIACCA KOHCTHTYAHTH &, Y/e A0CTATdeMpIf NpDH HEKOTOPHK pelrerTax,
¥, 3HAUHY, Be Morymuli GuITh jalee NOHAXCHELIAM.
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CYNIeCTRYOT [Beé HOCJH6HOBATEIHLHOCTH MOHOTOHHO-YOHIBADIIUE
MHAOKECTB RJIACCOB <-f

ISE>E>...>E>... @
H
ISE >E>...>E>... (5)

HMewniae JapANe 2eMeHETH K # K" cOOTBETCTBEHHO CBOUM
npefenam. B 3THX yCHOBHAX CTPOAT B2 aJbTepHATHBHHE yOH-
BapImige PANS MHORECTB KJIACCOB

Hl= E"""‘E’E”—I—_P}"E’ L E’F”—*- L + .
+I": “ni1 E;S-I-IF” + (6)

H=IE—EE +EE—FEE +...+...
+ FE E,L, E . E, +... (7)

OJTH aJIbTepDHATHBHHE DANH CX0AATCH, DOTOMY 9IT0 baeMeHTH K
H E” #e nMepT ofmieA TOYRY M, 3HAYHT, OON(HEe UWICHH ITHX
pAnOB BMeT NpeaeioM Nysb (T. €. IycToe MHOMRECTBO).
OueBrEAHO, 4T0 MHORecTBa H' m H’ cO0OTBETCTBEHHO COHEp-
swaT MHOMecTBa L' W K’ W He uMmenT ofmeld Tourn. 1 mar
Ka® OHM MOPYT OHTP HAIIHCAHHHMH LAama0e OJHOBPEMEHHO

B JIBYX BHAAX:

H'={E|—LE)+ (EE,—EE})+ ... (8)
)54
H=IFE - (EE;— EE) - (EE,—EE)+...]1 (9)

To H ecTh AN MHORECTBO EJacca < B, AIM OBYCTOpPOHHEE MHO-
’KecTBO Kyacca §. To me camoe caexyer crasath m o H”, gro
1 TORashiBaET [ePBHI MaJHP IpRBIHNO.

CrhenaHHOe PACCYHACHUE BafRHO BOT B KaKOM OTHOIICHHH:
Onepupysd HAX MHOMReCTBAME W3MepMMHMH B ropasao Jerde
IPHUTTH K ONPeNeNeHHHM MAaTeMAaTHYeCRAM 3aKINYCHHAM, deM
IIDE PacCMOTPEHHM AHAJIWTHYECKHX ¥ IMPOGRTHBHHX MHORECTB.
W rorga reopeMH (aKTHUeCKH Y:Re NOJYYEHH IS MHOKECTB-
raacca §, To GopMaNBHO Heslad 3aMeHY YHCHA § CAMBOJNIOM
MH B Pe3yJbTaTe 3TOr0 CBOeO6pA3HOro ,lepexons K Tpenesdy”
nojlygaeM TeOpeMH [JJd CaMHX aHAJATHICCKNX WIH [IpOCKTHB-
HRX, MHORECTB Ye HensMepHMHX B. [JomaTuo, uTo Mg TOrO,
UTOOH [OJy4YeHHHE T¢OPEMN MMENM IEeHHEOCTb B TEOPHM AHAJH-
THYeCKHX H IPOCKTHBHHX MHOMRECTB, HYRHO, WIO0H ¥X
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(opMyanpPoprU NepecTayu CONEPHEATH TPAHCQUWHUTHOE, Ti €
gTOOH TeOPeMiy sTH OHAm O BHPAKEHH H3 KOHEYHOM ASHE
aHAJMTAYECRyX 7 NPOEKTHBAHX MHOMECTB. Imo docmuiaemca
NPOULCCOM UcKMOUENUA MPANCHUNUMHKO.

PaccmoTpuM B RauecTBe [IPHUMEpa 6moOpod MaAb® NPUH-
wun. OH HMeeT CHIy NS MHEOMECTB H3MepHMHX B EKiacca f

n dopMyampyeTcd TaK:

» YO0ARA Y 08YT NEPECeranuuTca IAeMexNmos xaacca B
UL 0Dyt 4OCMDB, M NOAYUAEM (84 MHONCECMER OMOe-
sumovie (CB)“.

Ilpm sToM nBa Karme-HHOYOH MHokecTBa K, m FE, HasHBa-
01cq omoesummmu (CB), KOTAa IMenTCH JBa MHORecTBa H, 1 H,,
He HMenInue o6I[ed TOYKH ¥ COAePRAI[HE COOTBETCTBEHHO K,
n E, npmiem H, u H, cyTe muoscecmsa saacca B, docmuocy-
Mole CHuU3Y.

Jna nokazaTennbCTBA BTOPOTO MAaJloro IPHEIANS J0CTATOYHO
O0paTHTBCA K IIepBOMY MAJOMY INDHHOAODY M K ero JOoKa3a-
TeJbCTBY,

B camoM yene, nycts E' m E’ npa RarHe-BEHOYIb BJIEMEHTa
KiIacca B, eoobwe yoce umewwyue obwue mouxu. IIyeTh BTH
alleMeHTH FK' m FE" onpezrelleBH Kak mpeAeJH MOHOTOHHO yOH-
BAIIUX I10CJeq0BATEeIbHOCTEH

ISE>E>...>FE >... (4)
I>E>E,>...+E'>... (5)

11

Mu tenepb onpenensieM msa MHOxecrsa H' m H” pasmome-
HUAMH:

H'— {(IE; — "F”)+ (BiE,— EE)-{ ...+

+EE,, —E, FE )+ ...} (8)
n
H'= {18, — E{F) + (B, — E{E) + ...+
+EBE —E By )+ ...} ©)

Jlns Toro, 4TOGH 8mopoth Maavd npunuun CTAN yRe ToKa-
33HHHM, JOCTATOMHO IPOCTO 3aMETHTD, YTO MuomecTa H' u H,
oupemelieHHHe (opMynamMd (8) m (9) €yTh, %A% MHOMKECTBA
Ka1aces < B, wiw MHORECTBO Kiacca B, ;ocTHRIMOe CHHUBY,
I Tak RaK sfAcHO, 9T0 MHORecTBa H' m H”, onpelelieHHHe
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popmynamu (8) H (9) He HMMenT ofnied TOYKH H COAepRAT
B <cefe COOTBETCTBEHHO MHOZKecTBa-pasHocTH ' — E'E’ u
E'— E'E", To 9THM BTOpOH MaJHU IPHHORN ABIAETCS Yxe
BOOJHE NOKA3aHHHM.

Temepn, ccaAR :KeJAlT IepenelaTh BTOPO# MaAn# TPHHIHI
BO BTOpo#l (osswod NPAHOEN, IJI 5TOrO0 Ipeskne Bcero Heol-
XOMUMO IPEXCTABUTH HAHHHE axaAumuveckue MHOo:xecrsa F'
7 K" rak TpaHCPMHHTHHE IpeseTH COOTBETCTBEHHO IBYX MOHO-
TOHHO YOHBAWILUHUX HmocienoBarejbHOCTER (4%)-H (5%)

ISE>E>...>E>...>FE>..... 2 (4%

I>E>E>...>E >...>E>...... Q0 (5%

MHOMRECTB #amepumunx D.

Creqatp 3T0 0UeHB JIET'KO, Pa3 AHANHTHICCKAE KOIONHEHASA &'
A &" maEEHX MHOMecTB L' m K’ pasnomeHH B TPaHCPHHATHEHE
PANH TI0 ¥X KOHCTHTYaHTaM:

&'=6+6+&+...+E, ... +EA...... |2 (10)

n

[Ipn sroM MH mpeffosaraeM, YTO aHAJUTHYECKHEe MHORecTBa L'
H £’ 3afaHH cooTBeTCTBeHAO permeramu 1" m I”, cocraBien-
HHMHA H3 CYETHOTO WHCJa WHTEDBAJIOB OapauleNbHHX och O0X;
IIO3TOMY BCE€ ROHCTHTYAHTH pasjiomeHHi (10) u (11) wsme-
pumts B.

Hag Toro, 4ro6H MMETh MOHOTOHHHE TpPAHCPUHUTHHE IIO-
clenoBaTebHOCTR (4*) u (b*), JOCTATOYHO TIOJIORHUTH:

.J;I=I—~(é’;+é’;.-|-...+(gj‘,+...+é’;+ e @y (12)

H
E=I—(&+&+... +8,+...+ & +... 10 (13)
@opmyan (12) m (18), oueBHIHO, MOMRHO HAIMHNCATL B BHIeE:
El - J’—{—(@S’;—l—é’;H_—l— ...... | Q) (12')

u
E=F4+@&+8 ,+-----. 12) (13))

B sTEX yclloBmaX, MHoOmRecTBa-pasHoct® LE —E'E" n
E'— E'E" "
4 — OTACNHMH, OYeBHIHO, ABYMA MHomecTsamMu H' n H”,
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ge EMEOIIUMHA 00IHedl TOYKH M ollpelenseMHMH NBYMA TpaHC-
GrHATHEMA DA3NOREHUAMI:

H=IE—~EE)+... +

+(EE,, ,—E.,, L)t 0 (8%
"""(IE;'-—- 1- 11)+ v '+-'
+(BE —E B )+ ...... 2 (9%)

Jaa Toro, 9YT00H emopod Goasue0ld NPUKUUN Gns 00KA3AMN,
nyacno, ¥mobos Goti0 ycmanosieno, wmo H' u H' cymy se wmo
UHOC, KAK AHAIUMULECKUE JOROARCHUA.

CnenoBaTeiibHO, UMesd 3aMAHHHMU pasiomeHHsa (8%) B (9%),
T. €. HAOMCAHHHMM MDH IIOMOIIA COBORYIIHOCTH BeeX TpaHCchH-
HATHHIX YHCEJ 2-T0 KJIACCA, MYICHO UCKMONUMb U3 KUT MParc-
gunumnoe.

TakaM 06pasoM, npofjeMa HCRINYeHHA TPAHCPHHHTHOTO
npaobperaeT yi&e He TOJHKO TEOpeTHYECKUN, HO ¥ COBEpPIUEHHO
KOHKDETEHH CMHCI, TaK K&K, eCJH MH yMeeM HCKJI0YaTh TPaHC-
¢rHEATHOE W3 TPaHCOHUHATHHX PAZOB, TO OTHM CAMHM MH MMeeM
BO3MORHOCTH IIOJYyYaTh HOBHE TeOpPeMH B TEODHM AaHAIHUTH-
9YeCKMX U IPOEKTABHHX MHOYRECTB, BHpPaKeHHHEe B ,ROHEYHOM“
BHJe.

TarknM o0pasoM, OpoGieMy HCEINYEHAA TPAHC(HUHEUTHOIO
BIOJIHEe 33KOHHO CPAaBHUTH ¢ RJAACCHYecKoi npobiaeMoit Mare-
MATHUYECKOI'0 aHAJW3a CYMMHPCBAHMS B KOHEeYHOM BHIe 0eCKO-
HEYHHX PANOB, 0eCROHEUYHHX INIPOU3BeJeHA! MW BHYHCICHAI
B KOHEYHOM BHMIE ONpe[eIeHHHX WHTErpalioB: # 6 IMux Kaac-
CUNECKUL MPOOAEMALT NPOUCTOOUM MAKNHCC, 8e0b, UCKANOUENLE, HO
yace ue mpancPunumnoro, a unGUHUMHOI (M. e., NPOCMO
Hecxoney1010).

B uwacrHocTH, HCRIOUYEHUE Tpchq)aHmHoro U3 pagos (8*)
M (9%) Je;aeTcd CIeAYDIIUM 06pa3oM: CHadaJa MHIIYT OGIHAI
yjleH papga (8%) B BHAE

Eop (B, —
gro mocie dopmya (12) u (18") maer

[E'—(£'ﬂ+l+6'a+2 +"‘ $ o [Q]X(gwa

CIIeJOBATENIbHO, TPAHCHHHATHHYM pAA (8*) MORHO HAIECATDH TaK:

H =3 [E—(&, .t ...... 19 X" (14)

A=
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Tenepp, 9To0H ,OpoCYMMMPOBATH® TPAHCQHHATHHA pafx (14),
0003HAYAM upe3 2 KaKyo-HAGYnb Touky ocm OX, upes P,
TIepleHAMEYIAp B Touke Z K ocn OX u upes R', m R’, coot-
BETCTBEHHO Nepecedenus pemer 1" m I nepnernukyaspom P,.
CienosarensHo, i, ¥ R”m CYTb CYETHHE (HAM KOHeYHHE) MHO-
*KECTBR.

Tag rak B TOYKe  MHORecTBa [F' muHOmecTBO R', He
€CTh BHOJIHE-YIOPAMOYEHHOE, 3 B TOYKE ¥ KOHCTHTY2HTH &',
OHO OyIeT BIIOJHE YIIODANOYEBHHM H THIA Y, TO OTCIa MHO-
srecTBO H' mosiydaer O9eHb IPOCTON TeoMeTPHYeCKHN CMHCH :
3TO €CTh COBOKYIHOCTH BCeX TOYEK Z, HPpHHANNERAIMHUX K &
TaKHX, 4To R'_ He mMogo6HO YACTH (B LUMPOKOM CMEHICJE) MHO-
sxec1Ba B"_. A OTHOCHTE/NBHO BTOI'0 MHOMRCCTBA HOKa3HBaeTCH,
YTO OHO €CTh aHasumuueckoe donoaxenue (CM. MO KHHTLY:
Legons sur les ensembles analytiques, p. 216). CienosareiabHO,
' m anamornuyno H' cyThb anaswmuueckue donosnenun. OTHEM
BTOPOIl GOJBINON NPUHIHKI ABJAAETCA BIOJHE TOKA3AHHBIM.

Mu BuauM, TarRHM 00pa3oM, 9T0 Opo6iieMa HCRINYeHHSA
TpaHCcOUHHTHOrO, IO0J00HAA KJACCHYECKOM mIpoliemMe CyMMHu-
POBaHHA pANOB, IpeicTaBIfAeT CYIIECTBeHHHI HHTepec Haske
B TOM YACTHOM BHfE, KOTODHI MH efi 37eCh OPHAANH: CyMMUPO-
BAHUA MPAHCHUHUMHBE DAV08, HANUCANHLL KAKE KOMOUHAWULY
MHONCECB, CHADHCEHHWT UMHIeKCamu. .

Ho eme Oonpmmii MHTEpeC saBIgeT npolieMma HCKINYEHHI
TpaHC(HHUTHOTO, KOTJa OHA CTaBUTCA B Gojee oO0mel gopme.
JTa JRe MIOCIeTHAS TAKOBA:

Hmen sadannvim muoscecmso mouex F, onpedesernnoe npu
ROMOWN COBOKYNHOCMYL BCCT MPAHCPHUHUMNGEL YUCCA BIMOPOLV
KAQCCR, Y3HAMb, B0IMONCHO UAU HEM NPCOGPa308amMd nePpso-
HAYAADHOE ORPECCACHUC MHONICCCMBA 6 OpPYI0e, HE COOCPAHCAULC!
1 IKQKIT CACO06 (MU ABHBL, MU HEIEHLIT) MPAHCHUHUMH010Z

11. Asa cemeiucmea muoxcecms. Cpendm MHOMecTB Toues [,
oipeneNseMHX [pPH TOMOIIH COBOKYIHOCTH BCeX TPaHCHUHUT-
HLIX YHCEJ BTOPOI'0 KJacca, clefyeT pasiuyaTh [IBa CeMeicTBa
MHOKECTB, NPHPOSA KOTOPHX COBEPIIEHHO DPa3jdYHA.

Ilepsoe cemericmso COCTONT H3 MHOMRecTB F, ompemeiseMBX
TPpAHCOUHUTHHM UYHCAOM omepanuit, a6CoJ0THO He3aBH-
CEMHX OOHa oT mpyro# (CaMHe olepanuy, ompereiso-
ue MHOMECTBO £, 3aHyMepOBaHH TPAHCPHHHUTHHMM YHCIAMHU
BTOPOT0 RJIACCA, HO a0COJIOTHO He 3aBHCAT OJHA OT ApYyroil.
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Muo®ecTBa 3TOT0 CeéMeucTBAa MH OyaeM HASHBATL MHONICECMEA-
M 1-20 poda WIH MHONCECMEAMU €O COOGOOHWMU ONEPAYUUAMY.

IIpocTefimM OpUMEpPOM MHOMecTBa CO CBOOOTHHIMHM OIepa-
OAAMA ABJAeTCS, HAMDUMep, MHORecTBO [E, olpefeleHHOe
popMymoi

E=8+&6+681+...8,80+...66. ...

rge &, 1 &, cyTh ROHCTHTYAHTH J[BYX IPOWSBOJBHO 33JaHHHX

pemeraMu 1" u I aHadMTHYEeCKUX pAomoimeEnit &' H &'
A priori HescHo, RAKOY NPHDOOH MHOMReCTB0 K M MOMmeT JH
smech TpaHCOMHHTHOe OHTh HCEKANYEHO. MH B ciegyplueM
aparpade YBAIHM, ITO €CTh LPOCKMUSHOE MHONCECME0 W THIA
He ClloKHee A, (T. e. PaSHOCTH /JBYX aHANUTHYECKIX MHORECTB).

Bmopoe cemedicemso cocTour ms MHOMecTB E, ompejieiseMHX
TpaHCOMHATHHM YUCIOM olepanuil, CYI[eCTBEHHO 3aBH-
CAMUX oAHA oT ApYron. CaMbe ONCPANMH, OIIpEHeNsio-
mae MHOMKeCTBo [J, ¥ B 9TOM ciydJae 3aHYMEPOBAHH TPAHC-
(UENTHHMAE 4YHCIAMHM BTOPOr0 Klacca, HO Ha HTOT pa3 y:ke
CYIIeCTBeHHO 3aBUCAT OfHA OT Jpyroit. MmdmecrBa 3TOrO
cemeticrsa MH OyaeM HA3HBATH MHoxcecmeaMmu 210 poda
TIIH MHOJNICECMBAMU CO COASANHNMU ONEPAUUAMY,

MuoxecrBa 2-ro poja, BepOATHO, COBCEM He JIOMYCKAIT
HCRJIIYCHHUS TPaHCPHUHUTHOrO B HPOTHBOIIONORHOCTD MHOMRE-
crBaM 1-ro poma. OHM, IOBMIUMOMY, He MOTYT OHTL HH HOpOeK-
TUBHHMH, HH, IPOCTO, BHPASHUMHMH 0e3 IMOMOIIH COBOKYIIHOCTH
scex TpaHCPUHWTHHX UHCE] BTOpOro Kiaacca. Kopoue romopd,
MHORECTBa 2-T'0 pofa onpenelanTced CylIecTBeHHeAOIAM 00pa3oM
mpancPunumnon undyrxyued, opocieqyoIell mo ecem TpaHCPHH-
HATHHM 9HCIaM BTOPOro KJacca, H, BEpOATHO, He MOryuleit OHThH
CBeTEeHHOM HAM Ha OOCHYHYD apHPMeTHIECKyD HHAYKLIHD,
AOymen TOMBbKO M0 HATYPaJbHHM 4YHCIAM, HA HY JCEYEHHY 10
TPAHCOHUHUTHYO HHAYKIUD, T. €. HAyMYD X0TA M 1O TpaHC-
¢uBEMT3M, HO JHOb TOJLKO A0 HEKOTOPOI'0 TPaHCHHUHHTHOTO
THCIIA %3GCCMNOI0 HAM UAM HEUIFCCMHO0B0.

IlepBuff IpuMep MHOMECTBA, KOTOpoOe, NOBHAHNMOMY, €CTh
MCTHHHOE MHOMKECTBO 2-T0 pofa, He MONyCRaiomee HCKIOYeHHE
TpaHcpEHETHOrO, HaH H. Lebesgue’oM B ero sHaMEeHHTOM Me-
Myape Swur les fonctions representables analytiquement (Jour-
nal des mathématiques. 1905). TaM 3HAMEHWTHI aBTOp, 380aB-
UIXCH eNbI JaTh dPPeKTrBHHA NpaMep PYHRIHY, He BXoAAImeH
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B KjaaccH DBaire’a, CTpPOMT cHAYaJ]a Kak BCOOMOISTeJbHHII
BHCTPYMEHT pelIero, OHpeNeldnilee eMY QHAIUMUUCCROe MHO-
acecmeo neusMepumoe' B, U 3aTeM olpenenseT IYTeM CYIIECT-
BeHHO-TPaHCHMHUTHON HHIYKIHH, IOBUJHMOMY, COBEPIIEHHO
He NONYCKADIIel HCKMNYeHUS TPaHCHHUHHTHOrO, HeKOTOPYI MO-
BEPXHOCTE % =—¢(f,7), pacceKaeMy® IJIOCKOCTAMH =1, @O
KDHBHM, H3MePDHMHM B H 110 6écem TakWM KPHBHM. OTa, BOT,
[OBepXHOCTh M Onlia ompezeideHa H. Lebesgue’om npm momomu
CYIIECTBEeHHO 3aBHCHMHX ADYT OT Jpyra oIepalui, cCOCTABIAD-
OAX mpeAMeT TpaHCPWHHTHON HEAYKIUH. EcTh MHOrO MaHHHX
OyMaTh, 4YTO TOBepXHOCTH Y=¢(f,#) Lebesgue’a H ecTp
ACTHHHOE MHONCECME0 210 pooa, T. €. He TOJBKO HMeDINee ero
BHEIIHOD (OpPMY, HO E He CBOJHMOEe K MHOMKecTBaM 1-ro pona.

12. Muoocecmea 1-10 poda. MH yxe yKasald B HpelHIY-
leM maparpade, YTO MHOBRECTRAMH 1-T'0 PO SABIADTCA LpPERX-
Ie Bcero Te, KOTODHE H306pa3¥MMH KaKk CYMMH TpaHC(QHHMT-
HHX PAIOB, YIEHH KOTUPHX CYTh IOJHHOMH OT apryMeHTOB,
CHaG:KeHHHX TPaHCQUWHNUTHHMY HHIEKCAME; 5TH e apLyMeHTH
CYTh KOHCTHTYAHTH HaICpPel 3a[aHHHX aHAJHTHICCKHX JIONO0J-
HEHNH.

Kak MH cxas3ajH, IpoCTeRINNM CIyYaeM TAKHX TPaHCHHHUT-
HHX DPANOB ABJIAETCH, HAIpUMep, PAX

E=8&;&+ & +6+...6.6.+...+68+......

rae &, U &, CyThb KOHCTUTYAHTH [BYX AHAJHTHYECKHX HOINOJ-
HeHUH &' B &', onmpeneleHHNX pemeramu " u 1.

JlerRo [OKa3aTh, 9TO Muoscecmeo 110 poda E, onpedesen-
noe gopmysaot (15), ecmv npoexmusrHOe MHONCECIEO MUNG He
caodicnee A, (T. €. pasHOCTH [BYX aHAJUTHIECKHX MHOMKECTB).

YroGH BHAETH BTO (M TeM CAMHEIM TOKA3aTh Ha KOHKDETHOM
IpEMepeé MpoLecc HCHEJYOYeHHS TpaHC(HHHUTHOrO), HAMHIIEM
Pas3iIomeHUA AHAINTHYECKHX MONONHEHUN &' W 'S B pAX 1O
HX KOHCTHUTYaHTAM:

=8 +8+E+ ..+ ..+ E+.n...|®
=8+ E+E . FE .t E ... 10

O6ozgaunM upe3 H' MHOMECTBO TOYEK T AHAJIHTHUIECKOrO JO-
HONHEHHA & X &” TaKHX, 9TO R Be mopmo0HO YACTH MIHOZe-

crBa R; amajornydo nycrs [’ ecTb MHOMEeCTBO TOYER %

Q (15)
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MHO®ecTBa &' X & TARHX, 9T0 It He IOZI00HO YacTH MHOKRe-
crea R, Mu yme yrasaau, 4ro o0a oTH Muomecrsa H' m H"

CYTh AHAAUMULECKUE OOROANEHUA.

Ho mo onpeneleHmD & eCTb MHOMECTBO TOYeK &, I'ie R
ecTh BIOJHE YIOPAZOYeHHOe M HMeeT a CBOMM THUIIOM; TO Ke
caMoe uMeeT MecTo W aua K. mo OTHOUeHHD K R’

OTcioxa cieflyeT, yro MHOMecTRO H' Haodpammo B BOUHOII
TpPaHCPHHHUTHON CYMMOK

H’=2 S, é’; (16)
>3
Toyno Tax e aIA H' MH mMeeM
H".—z}gaé;-é’; (17)

Orcona sicHO, YT0 NaHAOE MHOMKecTBO K, H30GpameHHOE TpPaHC-
¢HUEUTHOL CYMMOI» (15), JIOIIyCKaeT elie H Apyroe maobpaske-
HYe, Ha BTOT pa3 yske He TpaHcPHUBHTHOE, HO xone¥H0€ B BHUJE
$OpMYIH :
=& X & —(H+H (18)

U tak Kak &', &', H' u H" cyTp anajduTHYecKHe IONOJHEHHAH,
To MHOsecTBO E ecTp He caomBee tnHna A . Takum 06Gpasow,
U3 NePEOHAAINO00 onpedesenus muoxcecmsa E mpawchunum-
HOE AGARETMCR UCKAIOUEHNBLM COB°PULEHHO.

13. EcrecTBeHHO ITIOCJE ATOr0 JKEJIATH HCKIDYHTH TpaHC-
¢$HHUTHOE U3 PANOB THIIA

E———é') £¢(4l)+£ 6,3(1)_}— m :(m) 4_
+...E & .=£2, (19)

o) T Tt
rae 6., T’ CyTh KOHCTHTYaHTH IOBYX Hamepel S3aJaHHHX
aHaJmmqecRnx JIONONMHeHNN &' H & H wde g(a) ecmd anbas
waneped 3A0GHNAA B0IPACMANOWAR (FINKYUA MPaAnCPHUIWMNO0L0
APLYMENma.

B,Eecb IOpu pelleHHH BONPOCE O TOM, BO3MOMKHO WU HeT
OllpeJIelNTh B KOHEYHOM BHJe MHOMRECTBO Ji, 3aJaHHOE TpaHC-
¢uEnTHON dopmyaoln (19), T. e. HCKINYHTH H3 €r0 IepBOHA-
YaJILHOI'O olpeJieleRrsi TPaHCOUHUTHOe, MH HATAJKWBAEMCS
Ha X4paKTepHy® TPYAHOCTH, 3aRJINYADINYNCA B TOM, YTO CHa-
yaja AYMEHO BHJACHHUTH, YTO 3HAYMT BHpPAKEHHE: ,3004MbI603-
pacmarnuwyto Pynruuo ¢(a) mpancPunumnoro apiymewma a*?
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3aMeTHM, 9T0 OTHOCHTEIHHO CAMUX KOHCTHTYAHT é’; i &,

BOIIPOCa BTOI'0 COBCEM He BO3HHKAET, IIOTOMY 4YTO OHH IIOAB-
JA0TCS BHOJHE ONpeleleHHLIMM, pas 3amaHH pemera I u I™;
TaKHM 00pasoM, BOINPOC O 3a/laHAM BCEX KOHCTHTYAHT & H 6

cBomaTeA K 3amaHED pemer I m I, M mak kak peraeTa am
COCTOAT M3 CUEMH0I0 UHMCIA HMHTEpPBAJIOB INMAPAJIENHHHX CCH
OX ¥ uMeDIIEX CBOMME KOHIAMH TOYKH ¢ PAITHOHAJLHHMHU
KOOpPIMHATAMH, TO TAK /MajieK0 3aXOfUTh, YTOOH MOAHHMATH
BONpoC O 3aJaHUHU pelleT, MH He OyIeM.

CoBceM MHOe €0 BONPOC O 3aJ8HUH TPAHCPHWEMTHOL BO3-
pacraomeit GQysrumE ¢ (2). Taxopas, MOHATHO, 33J3HA, CIH 34a-
J2HO MHORECTBO €e 3Ha4YeHMIU., SHAUWT, BCe JIEI0 CBONHTCA K -
3aJAHUI0, T. €, KB yMexnww 3adasams pPas3JUYHHE YaCTH
COBOKYIIHOCTY BCeX TPAHCOUHHTHHX YHCEI

0, 1, 2,...«),...a.......[9

BasxHO nNpH 5TOM OTMETHTH, 9TO 9T0 YMeHWe 3aJaTh dYaCTh
gyHcell BTOPOro RJIacca HOAMHEO HCXOMUTD U3 OPeAIIONoREHAS, UTO
ATO 3aJaHHe HANPABIAETCS JHOIb CUCMHOLM VUCAOM YCAOGUL.
JlefcTBHTEALHO, ©CIHE YCJIOBMI, KasKIoe K3 KOTOPHX (HKCH-
pyercs ,OpOM3BOJIBHO®, OyAeT HecueTHOE YHCJ0, TO TOoIVia
BOOOIIE CJIOBO ,3aiaHUe” yTpPa9uBaeT CMHCI, IIOTOMY 9TO A
8aJ[AHMA WACTH TPAHCHHHUTHHX YHCEI BTOpOro KJacca GHJIO
6H TOCTATOYHHM 337aTH B OT/IEJBHOCTH BCIROe ee TucIo. UTak,
saflagne TpaHCPWHATHOH (yHROWHU ¢ (@) JOJRHO GHTH CHEJaHO
JUOIb CYCTRNDM YUCAOM YCAOBUE.

He cnexyer np: 3TOM 60ATbecA YTPAaTH KarkoU-HUGYXH 3aCTH
qiceJl BTOPOrO Kjacca, He NMOAAADIIENCA 3aJaHHID IOYTEM BH-
Gopa, T. e. (GHRcanU¥ CYeTHOr0 HYHCIA YCIOBHI, Tak Kak
HHUYTO He JOKA3HBAET, KAK OHIIO YiKe YKasaHo, HEBePHOCTH
BTOPOli THIIOTE3H KOHTHHYYMa:

ZNO —_— 2“1

Y 3HAYUT, BHOHpAA TPAHCOHHATHBHHEe (QYHKIUH ¢ (a) CYETHHM
YHCIOM YCJOBHY, MH MOMeM [lake ¢ TOUKH 3peHHd MaTeMa-
THRa-IAeanucTa (KarosH, HalpmMep T. Hadamard, I*. Haus-
dorff, Zermelo ® ap.) monyuaTh WX 6ce.

IIpu sToM Hamo eme YJecTsh H TO OGCTOATENBCTBO, YTO
3aflapHe "QYHROWM @ (a) ONHEME JHIOD aPUPMeMuUUeCKuUMY
oliepanuAME, TIPoAeNHBaeMHMY HEJ TPAHCOHHUTHHMHA YHCIAMH

3 H. H. dyass. _ 33



X KOMOMHHPOBaHHHMH Memjay coOolt, #ABIAeTCA B BHCIIEH
cremenn Oemmum. Ilo BepHomMy samevammp II. C. HosHEOBa,
BCARMY apudMeTdIeCKHN 3aK0OH, COCTABICHHHN JJAd TpaHC-
¢uEATOB BTOpOrC KJIacCa, SBTOMATHYECKH M Oe3 Majeimero
W3MeHeHVs1 TTepeHOCHTCE Ha TpaHCUHHTHHE UHCIA MPEmbero,
yemsepmoto B BooOme 4100010 Kinacca. TaxaM o6pasoM, safiaHue
GYBEIUM ¢(2) OTHAMH JHIIb apHPMETHIECKMMH 3aKOHAMH JB-
JgeTca HemelecooOpasHHM.

14. BBuAY cKa3aHHOI'O MH mpeJIPHEAN TAKOY IIyTh 3aJaHHA
TPaHC(UHHTHON (YHKIHH ¢(a) CUOTHHM YHCIOM YCIOBHH.

BospMeM Ha mnockocTH X(0Y yHHBepcagbHOE ILIOCKOE aHA-
adtgeckoe momodueHHe U M eife RaKoe-BEUGYID wHOUBUOya b-
#oe INIocKoe MHosKecTBo H, HA3BaHHOEe HAMY KaKMM-HUGYOb
3aKOHOM, JIHINb GH BTOT 33K0H He cOfepxal B cefe TpaHCHH-
HATHOro (HH $SSBHO, HY HESBHO).

Ilyers « ecTh Kakad-EHOYy#Ap TouRa ocu OX; nallee mycTh
P, ecTs IepHeHINHKYIAp B Touke & k ocH OX; mycTs,
BagoHell, U, u H, 6yIyT NUHeHHHMH MHOXKECTBAMH, IOJY-
YaDMUMHACS IIepecedyeHMeM ILIOCKMX MuomecTB U m H ' mep-
neHguEyiapom P,

MHo:®eCcTBO U npepnooiaraeM 3aJaHHLHM BIIOJHE onpeneneﬂ-
HHEM IPOCTPAaHCTBEHHHM pemeroM [’, COCTOAIIHM M3 ILHOCKHX
IpAMOYrOJbHAKOB IapajulesEHX miockocrd XOY, opmenTH-
posanEHx M0 ocaM OX m OY, HaxofsIOuXcs B CYETHOM HHCIE.
Hyers I', ecTp mepecedeHBe pemeTa I’ INIOCKOCTHIO, MPOBEAEH-
HO¥ depe3 TOURY # ocHM OX mepneEJURYIADHO K BTOM OCH.

ycre

U= Uy b Uy + o4 Uy U0 (8 (20)

€CTh - Pa3JOReHNe YHHBepCAJIHHOIO AHAJMHUTHIECKOr0 JIOIONHEe-
HHA 10 KOHCTHTYaHTaM: Bcskoe U, ecTh MIJOCKOe MHOMKECTBO
uamepumoe B.

B 5THX yCia0BHAX ACHO, 9TO

Up= (U + (Ut - H (U4 - -+ (Ut -+ [R(21)

eCTb PasiosEeHAe IO KOHCTHTYaHTAM JUHEHHOIO aHAIHTHYECKOr0
pononmerus U, ; speck (U,), 0603HadaeT JMHEHHOe MHORECTEO,
ofpasyomieecs mepecedeHAeM IIoCKOro MHO:kecTsa. [, mepmen-
nauxynapom P
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BospmMeM Tellepp JuHelHoe MBOmecTBO H . OHO, B0OGIIe
rOBOPA, CONePMHT B cefe ueauxom (T. e. Ge3 pasAPOOICHHN)
TpaHCHUHHTHOE YHCAO ROHCTATYaHT (U)) ; Apyrue Re KOHCTH-
ryaHTH (U)), 9BIA0TCS: ®wAw Pas3fpOOJEHHHMH, T. €. YACTHR
pxofsamumi B F, m [B TO mme caMoe BpeMs 4YaCTbD BHXO-
OAINAMEA W3 HEro, w4w He HMeIuMu ¢ H, ofme# TOYEH.

CocpenorognM ©BOe BHUMAaHHe Ha KoHeraryamrax (U).,
HeXuKoM Ge3 pas3npolblleBus cofepxammuxca B H,. Ilyerp ux
HyMepa OTM@YeHH Cpelu MHOReCTBA ¢ceX KOHEYHHX H TPaHCHH-
HETHHX 9HCe]] BTOPOro Kiaccd; B TaKOM CJIydae OHU COCTRBAT
YaCTh COBOKYMHOCTH TPAHCHMHHTOB BTOPOr0 Hiacca (IpHCOe-
IMHAA R HIM H KOHeYHHE YHCJa), M, 30AYAT, ONpedelisaT CoCOoH
HeKOTOPY®) B03DPAaCTARIIYD TPAHCPHHATHYD (PYHKIIUD, KOTOPYI
MH O0O3HAYUHM Teleph 4pe3 ¢(z, a).

Amy camynw Pynruuwio (T, a) Mol u 6ydem PAcCMaAMpusoms
KaK 300annyl0 Ham uepes 3a00Hue OCUCMBUMEABHOI0 YUCAE T,
%, CACO0BGMEABHO, KAK ONPEICACHNYI CUCMHIM YUCAOM YCAOEUY,

sIcHO, uTO WpH 3aZaHHOM ILTocRoM MHOMecTBe J ceMelicTBo.
TpaHCPUHATHHX -QYARIHHA @(2, a) BOoMHe onpenereHo. e
,00JIbIIe* Immockoe MHOMECTBO H comepRUT B cefe JAHENHHX
MHO:Re¢TB H (1. e. 9eM ofHnbHee MHoOmecTBO H IwHENAHMH
MuORecTBaME [ : Halo MMeTH B BHJY, 970 3a [l MoMHO B34Th,
HallpEMep, KaKoe-HHOYAb IIJOCKOe MHOMECTBO wuaMepumoe B,
HO MORHQ B3AThL H YHHBEDCAIbHOE AHAJUTHIECKOE MHOKECTBO,
A T. 1.), TeM Golplmee pasHooO0pa3ue MH uMeeM TpaHCcHHUHHAT-
HHX ¢YEROEX @ (x, a). [IpuroM mmockue MuomectBa U m H
BCET/Ia MOJMRHO R3ATH B33 OBaRIH YHHBEPCAJIHHYID CHCTEMY
(cM. Mom Legons sur les cnsembles analytigues, ctp. 220).
TpanchurnTHYO (YHEUED @(Z, 2) HaA30BEM MPoexkmusHon, eCIH
HCXOMHOE ILIOCKOe MHOMecTBO H OHNIO IPOSKTHBHHM.

15. EcrecTBeHHO, TOCTEe TONO KAK MH Onpenelanad, KaRue
TpaHCOUHUTHHE (QYHRUUU 9(a) MH paccMaTrpuBaeM Kak 3afaH-
HHe, HallAcaTh pAx (19) B BHUAE

F — 0 ’;(fn())_!—(g (gcp(m 1)+...+(g;)?é);(w,m)+.'.+
+(€ (g(p(n: u)+ """" IQ (19*)'

H CIPOCHTD, 803MOJNCHO AW HEM WCKAMONWMS 43 IM0ot (Hopmy. it
mpancunumuoe, dag muoocecmey K, &oneunoe onpedenenue,
m. e. c60000n0C om caedos mpancunuminow ?
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OrBeT moydaeTca BIOJHE OIpeleleHHHW © YTBEPOHTENb-
HHH: TakO€ HCRJANYEHHMe BO3MOMRHO. OTo JeJaeTcd Ha OCHOBE
CIIeAYIOMAX Ipe/ioxeRH, KOTOPHe MH YHKaMeM, He IPHBOAA
AX OKA3aTeNHCTBA.

llpemne Bcero GynmeM paccMaTpHBAThL KAK ,pelieTo“ BCA-
Eoe BoofSule IIocKoe MHO:RecTBO K, ompemeseHHOE 663 HOMOIIH
TpaHcuuuTEOr0. O603HaYNM 4Yepe3 L) COBOKYIIHOCTE BCEX TOYER
2 Takux, 9ro P, mepecexaer maockoe MHO:RecTBo K 1O JIMHEH-
HoMy MHuORecTBY K, He BmONHe YHOPANOYEHHOMY B IOJIOMRH-
TeJJbHOM HanpapieHuu ocu OY; 0603Ha9ImM depes A COBOKYII-
HOCTD BCeX TOYeK &, TAKHUX, uTo K, ecTh BIOJHE yHOpPAZXOYEH-
HO® B YKa3aHHOM HAIpaBieHuH. Ecam MH 0003Ba9uM 4Ypes A,
MHOKECTBO Todek &, I'le K, ecTh BIOJHE YHOpANOIEHHOE
H HMeeT CBOMM THIOM YMCGJIO &, TO SCHO, UTO HMeeM, BOOOIIe
roBopA, TpaHCHHHUTHOE PA3I0KeHHAE

Ao Ao Ao A |2 )

Mu ero GymeM Ha3HBATE «pPA3I0HCENUEN, COOMBEMCMEYIOULUM
nA0CKOMY pewemy K, mo woncmumyanmam A,.

slcuo, 9T0 MHOMmecTBa L M A B3aHMHO-JONOJHUTEIbHHE.

Beepa o1y repMEHONIOTMD, MH HMBGM npe;momemm

TeopeMa 1. Ecau pasaoocenus E\ % Z N onpedesenss

a=u =20

| J
pewemaru K w K, mowda pasaoxcenue Y A,-A; mpouczodum
a=0

om pewema K, onpedenennoro npoexmuuim obpasom, omnpas-
AaAcs om dannwwxr pewem K' w K’, mpuvem A=A\ -A..

Teopema II. FEcau pasioxcesue Z A, npoucxodum om
=0
pewema K, w ecau menycmwe xomcmumyanmol A, obpasyom

10CAE006OMEALHOCING Ay(e), 106 @ (a) €CTHd MPARCPHUHUMHASR 803-
]

pacmanuas Gywruus, moida pasioucenue Z Ac(xy MPOUCTOOUN
a=10

om pewema K', onpedessemoro mpoexmusnsid 00pasom, om-
npasaance om pewema K, npuvem A == Ay -

Ira NOCHeHAA TeopeMa MMeeT eme Ty BalKHOCTb, YTO M3
TPAHC(HUEATHOU BospacTabINel PYHKIHE B = ¢(¢) Haer BO3MOK-
HOCTh MOJYYHTh OOPaTHY® QYHEUHMD a==¢(f) MPOeETHBHHM
Iy TeM.
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HoMmOrvaUpOBaHHOE IIPpHMEHEHHE YEa3aHHHX. OOINIUX TeopeM
E JaCTHOMY CIy9al pasjomeHnd (19%) OpHUBOLUT R Ipenjome-

HHIO:
pasnoxcerue, OnpPeseaseMoe MParncPHPuHUMHGIM PROOM

széJ;'g;(w, 0) +(g:'é,;(w, 1)+‘ * -—I—é";‘t‘o’;(a,, u)'+ et IQ (19%)

donycxaem uckmovenue mpanchurnumuoro, npuvem cymma E,
IMee) pROG €Cmby cevenue nepnenduryaspom P, wexomopord
faockoto Muoscecmea I, onpedeasemoroc MPOEKTHBHO, OMm-
nPACAAACE OM 3a0aHNH00 MHOKHcecmea H.
Kak ciemcTBHA 9TOT0 TPEAIOMKEHHA MH HMEeM:
Caencteue 1. Ecau mpancunummnvd pad

E=&+E+E+..-+Et ... +EF ... |2

ECYD PASAONCEHUE GHAAUMUNECCHOI0 (ONOAHEHUA RO KOHCIUMY-
avMam, npoucrooawee om odvixnoeennowo pewema C, cocmagaen~
HOW0 U3 UNMEPEANOE, MLIVG MHONCECMBO

S+ St St FE ]
ECMd NPOEKMUBHOE.
Caencrsue II. Ilpw mex owce camolr YCAOBUAT MHONCECTEO

St EtEt e +E + o FE A

eCMbd ONAMbB NPOCKMUBHOE MHOICECMBO; 306Ch WHIEKCHE €, €1, . . ..
.. € ... CYMd MAK HaAIBIBAEMBIE UUCAQ &Y, YO0BACMEOPRIO-
wue pasercmey 0*=4d¢, PACNROLOICEHHLIE 8 G03PACMANUEM NO-
PRAOKE; HAUAADHOE UUCAO €, E€CMb Npedes MOCACO0BAMESLHOCY
w, 0°, o ...
CaMuit BHBOJI 9TOI0O CJEJCTBHA OYeHHb IIPOCT: ITOJORHM
B paBeHcTBe (19%) KOHCTHTYaHTH &, H & TOK[eCTBeHEEMA
Memny coooit. Torma ykasaEHoe PaBeHCTBO HANHIIeTcd B BHIE

Ea::"_"é:O'éJ? @0+ &1 et ... +
+ &, Eowayt s 1Q (19%*)
rIe (5’; == é”;zé’T eCTh KOHCTHTYAHTa HEROTOPOrOo AaHAJHTH-
9eCKOr0 JOMUIHEHUA &, 33JaHHOTO 00HKHOBeHHEHM pemieToM C.
Tar Kak Bce ROHCTHTYAHRTH aHAJHUTHUECKOrO JOUONHEHRA &
IOIIANHO He.HMelT o0mie#f TOYKH, TO JWIIb TOJIBKO Te UieHH

TpaHCPHHUTIOrO pAAa (19%*) He GyAYT NYCTHMH, IIe MH HMeeM
YIOBIEeTBOPEHHHM PaBEHCTBO

a=y (z,a) (23)
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CllenoBaTeNbLHO, mpancPpunumnsid pad (19%) ecmv pasio-
dcenue muoocecmsa I, N0 KOHCMUMYAHMAM AHAAUMUNECKOLO
donoanenus S ¢ UHOEKCAMYU, ABARIOUSUMUCR KOPNAMU YPACHEHUS
a@=y(2,a).

Hagonern, mojlarasg no oIpeleleBHD

P (.13, a) = 0%,

MH MMeeM IJIOCKO€ MHOMecTBO H IIPOeKTHBHHM H COCTOALINM
U3 ToMAeCTBeHHEHX cedeHHHN. CieMoBaTcibHO, TpaHCOHUHATHHY

pan |
St Bt Bttt B A ]2

IIMeeT CBOEK CYMMOI NPOEKMUBHOE MHONCECMEO.

Brio 65 BechMa HHTEPECHO HMeTh IIpHMep MHokecrsa [
T1iepBoro pofa (T. €. CO CBOGOJHHMM OIlepalusiMH), KOTOpoe He
IolycraJo GH MCKIDYEHAS TPAHCHUHATHOIO.

16. Muooacecmsa 2-w0 poda. o cuX mop MH HMeeM TOJIBKO
Ofi¥H mpuMep MHORECTBa 2-ro pona, onucamuuft H. Lebesgue’om
B ero sHameHHTOM MeMyape Sur les foncltions représentables
analytiquement (Journal des mathématiques 1905, crp. 214,
CTE. 2 cBepxy). CaMHli TPaHCQHHUTHHI MPONECC CO GBA3AH-
HHMY{ omepanmsaM¥, KoTopH# gaer H. Lebesgue mpu ommcaHmH
CBOer0 MHOMECTBA 2-T0 POJa, OUeHb CJOKEH H HACTOABKO
TeMeH, uyro B TedeHWe OGolee TPHUINATH JeT MYTEMATERH
He pemaguch AHAMWSMPOBATH BTOr0 IPOLECCA, BEPOATHO
CYATAd, 9TO pACIIEPPOBEA IpOLEcca CAUMIKOM TPYIHA B He CTOUT
3aTpaueHHOI'0 BPEMEHH, Tax KK J[EJI0 MOKET KOHYHTHCH Iy CTA-
KaMd. A MeRny TeM, IT0JI0GHO TOMY KaK BCIOMOTATENbHOE
MHOmecTBO, ymoTpeGaeHHoe H. Lebesgue’oM kak BpeMeBHHN
AHCTPYMeHT Ipy MOCTPOSHHH ero YHHBEPCAJIbHON MOBEPXHOCTH
Y=y (,7) 14 BCEX KDHMBHX H3MEePUMHX .B H olpenereHHOe
BM OpH IHoMomd OHHApHOro pemera [, BOepBHE OMMCAHHOTO
HM e, ORA3AJIOCH GHAAUMUUECKUM MHONCECMBOM HEUIMEPUMNYIM
B, mogo6uo sToMy B TpaHCOHHHTHHY JIporece CO CBA3AHHHMH
onepanaamu, orspHTHE IH. Lebesgue’om, mpencrasiser BHOa-
oimeecd apleHue. ECTh MHOIO JAHHHX II0JAraTh, 4To IPOIeECe
'9TOT, ABIAOIIMUCA He YeM HWHHM, KAE TPaHCOUHHTHON HMAAYK-
el B ee MNOJHOM 00heMe, B KoTOpoA BCAKHA clleyIIHII
Imar o6yclOBJICH 8CEMu 0€3 uCKAvUexws IPeTHNY MAMH MAraMy,
maer shderRTHBHHE MHORECTBA CYUECMEEHHO #0601 NPUPodd,

ar



COBEPIICHHO OTAHYHHE 0T UDOCKTHBHHRX MHOMCCTB U UX [CpH-
BATHUBOB.

Alenras, HaCKOIBKO BO3MOKHO, Gojiee TIPUGIAMSUTHCA K ITOHH-
MaHuD caMo} cymuoctHE mpomecca H. Lebesgue’a, My nomsepr--
HEM €ro pacHienyIeHHD, OTKOJOB OT HEro [eTaly IIpOCKTHBHOIO
XapaKTepa, HE IpeAcTaBiadbmue G0JbINOr0 MHTEpeca.

17. Mu Buecre ¢ H. Lebesgue’oM ormpaBEMCa oT GHBapPHOIO
pemera [’ Ilog TaROBHM mOHEMaeTcd MHOMKECTBO OTpPE3KOB
frapannenvEHx ocd OX u onpefeleHHHX CIeZyRINUM ofpa-
30M: OTMedamT Ha mHTepBale 0< y< 1 ocm OY Bce pamu-
OHAJbHHE TOYKH, KOTOpHE 3aTeM BHIIMCHBAKNT B BHIE OECKO-
HEYHOH TOCTeHOBATEIBHOCTH [y, foy o4« Ppy o »» 110TOM OEPYT
OpAMYID ¥y ==p, H [AeIAT Ty €e 4YacTh, KOTOPas cOAepHKHTCA
B 0CHOBHOM EBampaTe (0 <z <1, 0 <y <1) mmockocta XOY
Ha 2" paBHHX OTpe3Ka, COXpaHdd M3 HHUX JHUMb Te, KOTOPHE
YMenT YeTHHe HyMepa HIpH HOCIeI0BATEJBHONM HYMepalnud MX
cieBa Hanpapo. HaxoHel, 3acTaBidA YHCJIO0 IIpo6eraTs Bce Iie-
JHe H HoJORHTeJIbHHEe dHcaa 1, 2, 3,... E 0TMedas B OCHOB-
HOM KBaJpaTe BCE COXpaHEHHEHE OTPe3KH, B pe3yibTaTe MOJY-

YaloT TO, 9TO HA3HBaerca OunapHwym pewemom I,
BoT, ocHOBHOE CBOMCTBO GHHAPHOTO pelleTa: Kakopa OH HA

OHJIa TIOANOCIeOBATEIbHOCTD §y,, P, ».. PAIIHOBAJPHHX YH-
Ced, BCOrJa. MMeeTCd Takas TOYRA Z; Ha OTpeske [0<<z<C1]
ocn OX,mro nepnesauxyadap P, nepeceder 6mEapHOe pemero 1
10 JHHeNHOMY MHOMRECTBY TOUYEK, ODIHHATH KOTODHX 00pasynT
MHORECTBO Mmonciecmeennoe ¢ 3a0anHO% n00N0CAC06AMEALHO-
cmd0 p,, 0, ...

IIyecte E ecTh aHAJUTHIECCKOS MHOMEETBO, OHperellemHOe
OrHapHHM pellleroM I'u & ero AolodHeHHe. Tax Kak M3 pé-
ITHOHAJBHHEX TOYeK MOMKHO COCTABUTH BIOJHE YIOPAHAOIeHHOE
MHORECTBO 06010 Haneped 3a0ann0l0 muna, T0 OTCOAA 3a-

RKJIK4YaeM, 4TO aHAIMNTHIECKOE [OOIIOJABEHHE Dasdaracrcs B paAn
CBOHX KOHCTHTYaHT

E=8+E+ 8 +... +E+ ... FEA ... 0

W3 KOTODHIX HW OOHG He ECMbd NYCMAA.

Jiga pmanpreitmero HAM HeOGXOHMO cJaefybimee Ompefe-
JeHHe:

Mu HA3HBAEM %ACMHOU RPOUICOOHOW M, no ocw OY pas-
HOr'0 INTOCROTO MHO:RecTBA M COBOKYIHOCTE BCEX- NpedelIbHEX
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TO4eK MHORECTBy M, OepyMHXCsA JAHWIIL BAOJL IPAMHX I1apadJl-
JTeAbHHX ocu 0Y,

Ha oceoBagmm TeopeMH O TOUKAX eJWHCTBEHHOCTH MHO-
AecTBa mHamepumoro B (cM. Mom Legons sur les ensembles
analytiques,” ctp. 259), HMeeM clefypINee IPelOMKeHUE:

Teopema. Tacmuas npoussoonan nAa0CK00 MKONCECMER USME-
punnto B eemy anasumuveckoe Muodcecmso.

HT00H ATTR ganbmie, BBeIEeM OIpefeeHNe: MH HA3HBAEM
KaKoe-HMOYADb mIocKoe MHOKecTBO M mwoocecmeom co cuemt
HOIMU CeuenuAMu, ecAM BCARAS IpAMas mapaiienpHad ocu OY
IepeceKaeT MHOEecTBO M, caMoe GOJbIee, B CUETHOM JHCIE
TOYeK.

C aTHM ompeneneHveM MH HMeeM IpeJosKeHUe:

TeopeMa. Jacmuas npot3soonas nA0CKOI0 MHONECWMOR UIME-
Ppumoto B co cuemummu cevenuamu ecmv MHOHCECMEO UIMEPU™
Mmoe B.

IlpunomuB sty TeopeMy K OuHapHOMY pemery I, MH
3ARIPYAEM, 9UTO yacmuan npoussodwan I, ecmv MHOdCECMEO
usmepumoe B.

OGosHauny vepes ) MHORECTBO ToYeR JacTHON IIPOH3BOA-
Hou I', NMemammx Ha NpPAMHX y=gp,, THe =1, 2, 3,...
flcmo, uro D ecry m3mepEMOe B, H 4To ero NpOEKIHs d Ha

ocb OX Tamme uamepama B. OTciona ciefyer, yTo MHOMRECTBO-
PasHOCTD
é—d

eCTh anasumuseckoe donoanenue. l'eoMeTpAIeCRAN CMHCI BTOTO
MHO/KECTBa OYeHb IpOCT.

& —d ecmv cosoxynmocmv movex unmepsars (0<x < 1),
odu OX, 0 Komopwix Iunetnoe Mmuoscecmeo R, ecmv enoame
YnOPAJONEHHOE U QAR KOMOPHT TPOU3600NOE MuOxcecmeo R, we
COOEPAHCUT MOUKY C PAUUOHAALKOI abCUNCCON,

3aMeTHM, 4TO 4 %, IpHHALIEMALET0 B MHOMECTBY-pPas-
HoCcTH K —d, ampefinoe MHOmecTBO R, COCTOET H3 omHHX
JNIID U0AUPOSAHHWL MO4ex, TIOTOMY 4TO S COCTOMT U3 TOUeR
¢ PAlMOHAJBHON opauHaToil, & R He cOflepEHT TOYRH ¢ Pamuo-
HaJIbHOHU opad"aToly.

OGpataMcs Temepsr Kk MHOKeCTBY-cymMe S TpanchuHHT-
HOTO DsAfa

S=Em+Eml+...+Emw+...+Emu+......[Q
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MH Y&e CKasajJH, YTO O €CTh NPOeKmuUsrOe MuoKucecmsc
(cM. § 15).
IloaToMy MHOmECTBO

K=8XF~—d)

€cTh TaKMe HpoeKTHBHOE. IIpoeKTHBHEM e OyHEeT MHOMKECTBO.
K, coctasieHsoe W3 TOYeK NpAMHX MNAapajlledbHHX ocd OY
¥ IPOBeJEHEHX 9epe3 TOYKH JHHeliHOTO MHOmectsa K. M Tak
RKax MHOmecTBO I’ 1” eCTh maMepHMoe B, TO, HAKOHeI, #po-
exmusHuM Oydem mzocnoe Mroocecmeo H, ompedesennoe gpop-
MY 0% .

H=K-(I'+-I')

I'eomeTpmaeckoe cBolicTBO TOuek MHOMecTBa H €cTh cie-
AYDIIee: NPAMAA AUHUA T ==X,, NEPCCEKAOULAHL MHONCCMEO H,
nepecexaem €0 N0 SAMKHYMOMY GROJHE YHOPAOOUEHHOMY MHO-
acecmey H, muna o*--1; wusosuposanusie mouxy JuHeRHCI0
muoscecmea H, umeom pauwonasvwyio opdunamy; npedessrvie
mouxu muoscecmea H, wumerom 6ce uppauuonasvnyo opounamy;
sacmasaas moury X, npoﬁewmb gce nouku enowecmea K, mu
noAyuaeM BCEBOBMOMHEE SAMEHYMbLIE 6ROJHE-YROPAOOULH-
nole Muoxcecmea muna o*+1 (a=1,2,......|Q) c onucannvime
CBOUCMBAMU USONUPOSAHHDL U NPLOCALHYL MOUEK.

18. Hoea mpoyecca Lebesgue’a. PaccMoTpMM TpexMepHOe
OPOCTPAHCTBO ¥ B HeM KoopamHaTHHI Tpuenp OX Y Z, Ilome-
CTHM HA TOPH30HTAJLHY® IIMocKocTh X (OY TOJBKO UTO IOCTPO-
eHHOE NPOeKTHBHOEe MHOMecTBO H,

Tenepr mpouecce Lebesgue’a ecTh clegyoimmii:

1. PandoHAaJBHHM TOUKAM p;, Py, - Oy »-- HHTEPBAJA
(0<<y<{1) ocm OY 3acrapnsdeM COOTBETCTBOBATH HEKOTODHE:
3allaHHHE 3apaHee OEUCTBUTENBHHE YHCIA Py, Doy v« Pps oo s
6Jaronapsa BTOMY BCAKON HB0JMHpOBaHHON TOgke M ceyeHHs
H, wmbomectBa H upamon z==a, 6ymeT OTBeYaTh ONpene-
JeHHOe JelCTBHTEIbHOE YMCIO p;, KOTOpoe MH H306pasuM -
B BAAe alUIAKATH Todkd N, mpoerrmpyomeiicad B M. TaraM
06Gpa3oM, BCAKOY #soauposannow Touke M nwHEHHOI'0 MHOME-
crBa H, oTBeuaer ompeleleHHAA IPOCTPAHCTBEHHAA TOURA NN,
uMepmad TOYKY M cBoep npoermuel.

2. JomyctaMm mporece Lebesgue’a HpOJ.IBHHyTHM TaKx, 9TO
u304upocantsie TOIKN M NPOU3BOTHHX MHOKECTB E Y moxydar
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COOTBETCTBYDI[He MM NPOCTPAHCTBEHHHE TOYEM N, HMepmyue
OTBevaIMe MM TOYKH M CBOHMH INpOERIUSAMH, H JoNy-
CTHM, UTO CKA3aHHOE HMMeeT CHIY Y e /i BCeX IpOH3BOLHHX
uuomecTs 7, NOPANOK Y KOTOPHX Mewsute 4ucas a. Tlokasmen,
970 yRasaHHHﬂ IIPOLIECC 3AXBATAT UI0AUPOSAGHHYIE MOUKE % NPO-

4036008010 Musoscecmea H .

3. Eciu gmeno a ecrs nepgoro poda, T. e. ecad
a=a*-41,

70 BCAKYI0 H30JHEPOBAHHYD Touky [ IpOM3BOMHOIO MHOKECTBA
H (‘” MOEHO OHPYSRUTH CTOIb MAJHM WHTEPBAJOM 8, B KOTOPOM

G6yIyT HAXONUTBCA JHIIH H3ONHPOBAHHHE TOIKE M, IpOHSBOA-
nou H), Ans KOTOPHX yEe HMeoTCH OTBeUADIIE HM IIpO-

cTpaHCTBeHHHe .ToIKH N;, uMmeonme M; CBOEMA NMPOSKIUAMH.
ITyers 2, ecrd amumrata Todxd N,;. Torma MH 3sacraBisgeM
oTBedath Touke M, dApjapmeiica upereloM Todek M, naw-

Gosmwiuti u3 mpedeaose 2 umced &, IlodydemHOE YHCIO 2 MH
paccMAaTPHBAEM KaK AaIUIHKaTy TOUKH N, COOTBercTBywIelr
roure M u mmenmpn M gBOelt IpoeIeH.

4. Ecqu gmesio a ects emopozo poda, TOTAA MMeeTCA BO3-
MOMKHOCTb YKa3aTb (QAKTUYECKH OFHY (¥ TOJBKO OJHY) IIPOCTYD
(MHQEHUTHYI0) BO3PACTANINYI0  IIOCHEAOBATEIBHOCTH  UHCEI
a, <y <...<g;<..., IMEDIIYO YHCIO & CBOHM MPEHEIIOM.
Jle#icTBATENBHO, NYCTh. M ecTh M30JMpoBaHHAsA TOYKA IIpOM3-

BOMHOTO MHORecTBa [ 2‘: Toura M, o9eBHJIHO, He [IpRHAJIeRUT

BIIOJIHE YIIOPAZOUeHHOMY MHOmecTBY K, H, CyAydud Ipenensn-
HOYI €ro TOYKOHM, OTCeKaeT HEKOTODHU CErMEeHT ¢ MHORECTBA
*R,. Ho 5TOT cerMeET o COCTOHT W3 OJHHX TONBKO PAIHOBAJb-
HHY TOUER p;; TIOBTOMY BJIEMEHTH CerMEeHT& 6 3aHYMEepPOBAHH
UeAHMHA TOJORUTEIBHHMY JHCIAMY COBEPINEHHO OIpelee HEM
o6pasoM. C mpyroff CTOpOHH, CEerMeHT ¢ IOJOCEH CErMeHTYy o,
BIOJHE YIIOpAXO4YeHHOr0 MHOkecTBa R, -+ R',, orceraemomy
To4rol JM; TOsTOMY DIeMEeHTH CeCMeHTa 6, TakEe 3aHYyMepo-
BaHH [EIHMH NOJORHTONbHHMH YHcjJaMu. Ho 3TOT cerMenT g
33BeJOMO COJIeP’RHT TOYKH BCeX ITPOHM3BOJHHX MHOKeCTB H I ‘7’
g y<a. Bepﬂ IIePBY® TOYKY B KamAOM IIPOH3BONHOM MHO—-
smecrse H T ot y<<a, MH HMeeM, 09eBU/IHO, 3aHYMepOBaH--
HEHMH< HEJHME [OJOMRATeNbHHMH UHCGIAMH BCE UHCIA Y
MeHpIIe UAcha ¢. Y Tak KaK a ecTh UHCIO BTOPOTO pOAa, TO

49



TaROC SaHYMEpUBaHHE HEMEAJICHHO BJIEHET OHpeAcleHHe IIpo-
oToft BO3pacTamINeli MEeNoURH 4, < @, < ... <a;< ..., AMenIen
9HCa0 @ CBOHM IpemenoM. Orpymad Toury M mocieqosa-
TeALHOCTHI0 BIOMREHHHX JPYr B OpYyr'a HHTEPBAJOB C;, O, ...,
8 ...; INEHA KOTOPHX CTPEMHTCA K HYJIO, W BHOHpad B o
[IepBY© TOURY M, NpoHM3BOgHOTO MHOMecTBa H f;j’, MH HMEeM
[I0CIeX0BATENbHOCTh TOUeK M, cTpeMAmycsd ¥ Todre A/ Kak
npepeny. Tak rak a, < a, Toura JMM, HMeeT OTBeYaRIOYH eii
IPOCTPAHCTBEHHYID TOURY N; ¢ amiaukaTow z;. O603Havas yepes
2 Haubovuut w3 npedeacs dmcen 2, (i=1, 2, 3,...), NH 3a-
cTaBjideM OTBEYATH TOuke M 4mCIO 2, KOTOpOE MH paccMaT-
PHBAEM KAK AIIHKATY TOYLRH [N, CcOOTBeTCTBybNIe# Touke M
¥ aMmeomel M cBoeli mpoermuei.

19. OmnpenesieHHHY, TaKAM 06pa30M, TPAaHCOUHATHHY TPOIECe
MOZReT IPOMOJIRATHCA BIIOTH A0 @, M OH MeHiCTBHTEJHHO IpO-
gojAtaeTcd 1o Q, MOTOMy 4UTO HMeKTCA TOYKH Z, HA MHOKECTBe
K, nns ROTODHX THO BIOJHE. YIOPAZOYEHHOTO MHOMRecTBa Hj,,
ecTh 0*-+1, e a ecThb 4wloe YUCIO0 BTOPOro KJacca.

Ho mna Kaskmoro OTAEJHHOTO YHCIA %, YHKASAHHHK IIPOIEce
HeUpeMeHHO 3aKaHYUBAeTCA HA OIpeleleHHOM TpaHCHHETE,
IIOTOMY 9TO pa3 THIl BIOJHE YIOPAXOYEHHOTO MHOMecTBa H,,
eCTh @*-}-1, TO 5T0 3HAYMT, YTV IpOoH3BOAHAA 7 g‘o’ COCTOHT W3
OfHOH TOIBKO TOYKH, KOTODYD MH 0603HaUMM upe3 Mg,. ScHo,
9TQ Ha Hel npomece Lebesgue’as m 6ymeT 3akoHYeH, IIOCTABUB
el B COOTBETCTBHE IIPOCTPAHCTBEHHYI TOURY N C AllIMKATON
2(z,) ¥ uMepumyn M, cBOell HmpoernHel.

TaxuMm o0pasoM, HA BCAKON HOPAMON z=—I,, Nepecexanien
IPOEKTHBHOE MHO:KecTBO JI, HMMeeTcd camasd BepXHAA TOYKA
M,,, COBORYIIHOCTH KOTOPHX 06pasyeT, O9eBHIHO, NPOCKMUGHOE
ynugbopmmoe naCCKoe MHONCECNE0, KOMOPOoe Mol 0003navum upes M.

Rampolt Touxke M, IpoeKTRBHOrO MHOMecTBa I oTBEJaeT
olpeneseHHasI IPOCTPAHCTBEHHAA TOUKA Ny C AIIHKATON (T
O603HAYAM COBOMYIHOCTL ONpEeqeJeHHHX €AaRKUM 06pasoM To-
gek N, gepes N.

Imo camoe npocmpancmeennoe Muovicecmso N u ecmv onpe-
deaennoe mpanchunumuvim nporeccom Lebesgue’a co ceazan-
HOLMU ONEPAUUAMU, U HUYMO He 3acmaessem dymams, wmo R
CCMb NMPOCKMUBIOE MHONCECMBO, % UMO MHONCecmeo M MONCHO
Onpedeatiny ewe KaxuM-nubyos Opyrum nYymem, npu KOMOPOM
MPAHCHUNUMHKOEC OKANCCYRCA COBCPUCHHO UCKAIGUEHHIM.
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O0o3HaguM ygpes K HPOECKIA NPOCTPAHCTBEHHOT'0 MHO-
®ecTBa I Ha muockocTs XO0Z. $lemo, uaro & ects ysEOOPM-
HOE MHOSRECTBo, Jemanee Ha IIocKocTH X0Z 1 HMeblnee
IIPpOeKTHBHOE MHOMecTBo & cBoelt npoexrme#t Ha ock OX.
Besgaa TOYKA m 3TOr0 INIOCKOr0 MHOKECTBA & HMeeT x, CBOCIO
abcnquccon H #(xr,) CBOEH OPAHHATOW.

Huumo a priori ne doxaswsaem, 4umo K ecmd npoexmueroe
MHOICECMEO.

20. Oxonvamensnan (opma npoyecca Lebesgue’a. Tem He
MEeHee, MHOIIS Onpe/ielicHHOe BHIME MHOMKECTBO & MOMKET OKa-
3aTHCA Npoekmuswwm. UTOGH NOHATH NPHIHHY HSTOrO, HOCTA-
TOYHO 3aMETHTh, YTO MHOKECTB0 & 3aBHCHT OT B3ATHX B Ha-
Jajle [porecca NEeMCTBHTENBHHX TUHCEHN - Py, Py vve Dpy o ves
KOTOpHE . MH ¢[eJJajJjd OTBEYAINUMU PAIMOHANBHHM TOYKAM
0y, Pgy «»- P, HMETEPBAJA (0<y<<1) ocm OY. Hampumep, ecam
AelicTBHUTENbHEE YKCIa P, B3ATH BCe PABHHIMH MeRKAY COOON:
pP=p,=p,==...==p,=...==1, T0 ACHO, ITO MHOMKECTBO &
OyIeT KOHTPYSHTHO MHO:RecTBY K W, CIelIoBaTeJIbHO, CaMo
6ymeT MPOEKTHRHEM. |

- Yrofu u3bemarh aToro, Lebesgue JelaeT clelypimee: MHO-
HECTBO PAIHOHANBHHX TOYEK f1, fg9 -+« Py -+ HHTEPBAJIA
(0 <<y <1) oH pa36HBaeT Ha CYETHOE UHCIO 6C100Y NAOMHKL
na unmepease (0<y<<1) maomxecrs Dy, D,, ... D, ...

D1= { pn“’ Pnis > in’ ver }
Dy= 00y tnpreuseee}

.Dv == {Pn\”’ P”v?’ coe in, .o }

W 3aTeM, PacIONOMKWB 3apaHee 6C¢ MHOTOWICHH ¢ PaNMOHANb-
HHIMH KOS(HIWeHTAMH OT AEeHCTBRTEJIHHOTO apryMeHTa ¢ B IIPO-
CTYyH OECKOHESHY®D II0CJIe[0BATEIHHROCTD

pl(t)ﬁ pz(t): . P\,(t), .y

Lebesgue sacmasanem omeevams %agcdos PauuonasHod movxe
Puy, (6=1, 2, 8, ...) muoocecmsa D, odun w mom oce camo

muoronaen pt).

Tar KaK COBOKYIHOCTL YHCEN 7, ; COBOAAET ¢ HATY PAIbHLIM
pamom 1, 2, 3, ..., TO BCAKasA pallMOHAJBHAA TOUKA p, HHTEp-.



BaJIa (0 <y <C1) HMeeT OTBeHaDINee €U NeMCTBHTENbHOE IHCIO
p,(f), sapHcaInee oT apryMesTa t.

BenencTBue 3TOr0 CaMo IDIOCKOe YRHQOPMHOE MHOMKeCTBO &
Telleph OKASHBAETCS Y#e 3ABHCAIIMM OT apryMmesnTa {, PaBHO
Rax U QyHRUuA 2(r,), OIpeNelicHHASA Ha IIPOEKTHBHOM MHOMKeE-
crBe K B mrore Bcero TpaHCQUHMTHOrO Ipomecca. IlosToMy
CTAHOBHUTCS IIeJeCO0CPA3sHHM HANHUCATDH IONYYECHHYH (QYHKIIHD
B BHJE

2=19(, 2),
I'Jle & eCTh TOYKa MHOmecTBa K.

N3 camoro ompemeneHna ¢yHEDMH Lebesgue’a w(f, z) sacHo,
9YTO AJA BCAKOr0 (PHUKCHDPOBAHHOIO %p, UPHHAMIERAINETO K IIPO-
exTHBHOMY MHORecTBY K, ¢pymrmua ¢(f, z,) aprymenrta ! BXO-
IuT B RiaaccHmrammo Baire’a, I 4TO KaXK[Iad 3apaHee 3aJjaH-
Hag QyHROuA f(f) apryMeHTa f, BXOAAINAA B RJIACCBPHRAIHID
Baire’a, MoeT OHTb IonydeHa H3 (YHKnEu Lebesgue'a npm
HagJIemanmieM BHOOpe TOIKH %, T. €. TaK, YTOOH HMeJN0Ch TOX-

JIECTBO
f) =g, 2,)

JJIA BCAKOH BEJIWYHHH apryMeHTa i.

TloaTomy, ecaum ¢pyHEmun Lebesgue'a 2=y ({, ) H306pazuM
B Bpje yEEGODMHOU ITOBEPXHOCTH B TPEXMEPHOM IIPOCTPAaHCTBE
OXTZ, T0o 3Ta NOBEPXHOCTH pa3pesaercd INIOCKOCTAME &= T,,
rhe ¥, IPHHAJIERAT K [POeKTHBHOMY MRBRomecTBY K mo mceM
BOSMOKUHM YHU(POPMHHEM EDHBHM H3MEPHUMHEM B ¥ TOJBEO
0 KPEBHM H3MepuMHM DB. CiemoBaTelbHO, 706EpTHOCML 22—
== (l, T) ecmd YHUCEPCAILHAR MO OMHOWERUI0 KO 6CEM KPUCHM
usmepumoim D,

Ho moBepxBOCTL 2Ta OmpedelIeHa CYINECTBEHHO ¢ TpaHC(H-
HUTHO! - TI0CJIeI0BATETbHOCTRI Ollepaldil, W3 KOTOPHX Kasmaasd
3aBHCHT OT BCeX HpeAHAYIIUX, H HHUYTO HE JORA3HBAET, YTO
3eCh TPAaHCOHHHTHOE MORET GHTL HCKINYEHO,

Eciin HEBO3MOMKHOCTH HCRINYEHHS TPaHCHHHWTHOIO 3/ech
6ydeT CTPOr0 YCTAHOBIIEHA, Cpemd CeMeliCTBa MHOKECTB BTOr0
POAa MOMKHO OXRHMAATH BCTPETHTH MHOMRECTBA ¢ YIUBHTEILHHMMA
CBOUCTBaMH.

21. Hpumevanua. K crRasaHHOMY NOJIE3HO HPHOABHTH CJIe-
nywomnee: sajaqa mocTpoernd sPdeKTHBHOR IIOBEPXHCCTH YHH-
BEDPCAJBHOR 10 OTHOIIEHHK KO BCeM KDUBHM H3MEepUMHM [
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IIPEeICTABIACT HEOCIIODUMHI HHTEDPEC, X030@ TOMAM, UMOiv IMma
NOGEPTHOCMS OviAq HAUNPOCMERULeL0 muna.

B momx Legons sur les ensembles analytiques (¢Tp. 817) A
JOKa3afi, YTO TAKOKD IIOBEpXHOCTHY CJIYMHEHUT HEKoTopasd clie:
IHAJBHO HOCTPOCHHAS NPOCKMUGHAR NOBCPTHOCMD KAGCCH HE
evie 2.

IIpo. B. Cepumuckmii HEMABHO HOIIed MHOTO JAJIBINE IIO-
Ka3aB, 9YT0 TAaRyD II0BEPXHOCTH MOMRHO NOCTPOHTH COeJAMHEHHEM
MBYX YHADOPMHHX H He IEPERPHBABMUXCSA MHOMKECTB, OJHO
Y3 KOTODHX eCThb THHAa A, & Jpyroe -—amuaaumuiecrkoe 0ono-
Henue. o

BHIO (H HHTEpeCHO MMETH HCKOMYY YHHBEDCAJIBHYI IIO-
BEPXHOCTH OJHOr'O JHUIIb THIA AP, WM enie UHTepecHee GHIIO
6H MMETL ee OJHHM JIMIIb QHAJUTHIECKHM IOIOJHEHHEM.

Bropoe saMeuaHue OTHOCUTCS K KOHCTHTYauTaM. MH BCIOIY
B IpeJBIyINeM TI'OBOPHMIM JHINL O KOHCTATYaHTax ¢, aHAJU-
THIECKOT0 MOIOJHEHHd ¢, T. €. 0 Tak HASHBAECMHX GHCUMHUT
xoncmumyarmar. Ho caMo aHaTHTHIeCKOe MHOMecTBO F Tarme
pasbHBaeTcAd Ha CBOH COOCTBEHHHE KOHCTATYAHTH JF/, HasHBa-
eMHe enympesnumu xoncmumyanmamy. Corpynrur Maremartn-
geckoro mHCTHTYTa AH A. A. JlA0yHOB HemZaBHO IIPHUBAEK
MC€ BHHMAaHHE Ha TO, YTO pe3yJbrard TeopHH HCKEIIOYCHUA
TPAHC(PHUHUTHOIO COXPAHAOT CBOK CHJIY ¥ ANd BHYTPEHHUX
KOHCTHTYaHT. Tar, HAIIPEMep, MOMRHO cpasy Ke YTBEDHRIATDH
yro page .+ E 4 Es+...+Epe4+ ...+ Es4... .. .9,
M JIp. CYThb Apoexmusmvic muoacecmea. Jlaa stolt meau A. A. Jla-
IIYHOB YCTAHABJIMBAET, UTO €CH® MH npmMeHHM Teopemy C. Ma-
3YpPKeBHYa ¥ H300pasuM [aHHOR JIHHElHOoe] aHAJINTHYIECKOE
MHOMRECTBO B Kax Opoermuo YHHQOPMHOTO AHAJATHYECKOrO
pouojHenms H, To BcAkad KOBRCTHTYaHta H, aHaJIUTHIECKOrO
gonoaHeHua H npoeRTHPYeTCA BO BHYTPEHHION KOHCTHTYAHTY K,
AHAJIATHYIECKOTO MHOMeECTBA [, .OT0 3aMegaHWe I03BOJIAET Ges
HOBHX pacCYRIeHHIl IepeHeCTH pPe3yAbTATH TEOpHH HCKADYe-
HAS HA BHYTPEHHWE KOHCTHTYaHTH.

NIBICRAHMA II. C. HOBHROBA.

22. Xapaxinep uccaedosanud. VSHCKAHAA >TH INOCBAUIEHH,
TJABHHM O0DPa30M, neperocy niunuunos omoeaumocmy TeOPHH
AHAJATUYECKAX MHOMKECTB HA MHOMRECTBA JPYyrAX CeMCHCTB.
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B 3ToM OTHONIGHHMH HAIIWM AaBTOPOM OHIH IOZBEPIHYTH
ACCJEeNOBAHAKN TPH CEMENCTBA MHOEECTB:

(@) C— muoacecmon;

(B) Ilpoexmuensic muoxcecmea xaacca 2;

() Mupircecmea, F6A316UUECCR NPOCKYUANY YRUGOPMHUZ ana-

AUMULECKUT 00NOAHEHUY.

UsBecTHO, 4YTO NPUHOMIOH OTACIUMOCTH AHAJATHISCKHX

MHOECTB (OpMYJHPYDOTCA TaK:

Npmanua L. Beakue 06a anasumudecKusr MuOHcecmea om-
deaumv ().

Tpuanun II. Yoaass obwywo uacmy d8yx mnepecexaowurch
AHAGAUMUMLCCRUT MHOINCECTME, MBL UMEEM OCMABUIUCCA OM HUL YQACMU
OMOCAUMNMY OPYL OM OPYIa AHAAUMUNCCKUMY COROAHEHUAMY.

WsBecTHO pAadlee, 9TO BCAKOE AHAJIUTHYECKOE MHOMECTBO
eCTh IPOeKIHs MHOMKECTBA U3MEpPHMOro B, 4TO aHAJMTHAYECKHE
OOLOJNHEHW COBHAJAT ¢ AHAJUTHISCKAMH MHOJRECTBAMU
JAIID B CIy4Yae H3MePUMOCTH B, 1 9TO 1IPOEKTHBHLEE MHORECTBA
RjIacca # pasgelIdioTes Ha 3 ceMelcTBa:

1° Cemetticteo PCPC. . . PE, rue F wamepuMo B, u rie GyEBa
P, o6osHavanInas omepanun IpoeKTUPOBAHAA X YepeyoInadca
¢ 6ykBon C, o6GosHadabmnielt oNepamuion B3ATHA JOIOJIHEHHS,
HAIHCaHA B TQYHOCTH % pa3d; 3TO ceMelicTBO 0003HATAETCH CHM-
BOIIOM A,, ¥ MHOMReCTBa, 06pas3yKnIiae ero, HASHBANTCA GHAIU-
MUNCCKUMU  MHONCECMBAMY KAACCA N;

2° Cemeticrso CPCPC... PE, rme 6ykBa P HamucaHa
n pa3, o6osnagaercd cuMBoaoM CA,; MHOMmecTBa, ofpasypmue
ero, HABHBANTCA GHASUMUNCCKUMY CONOARECHUAMU KAGCCH N;

8° CeMelICTBO MHOMECTB, KOTOPHE CYTh OJHOBPeMEeHHO H A4,
¥ CA,, 0603HavaeTCS CHUMBOAOM [3,; MHOMeCTBa, 00pasymoiIue
€r0, HA3HBANTCA UsMepuMmumu B xiacca n.

fIcHo, 4To, menmad # =1, MH IoJydaeM OOHYHHE aHAJHUTHU-
YecKHe MHOJKEeCTBA, aHAJIHTHYeCKHe IONOJHERHs H MHOMRECTBA
HaMepumMue B.

HsBecTHO, HAKOHEI, UTO 9Ta KJIACCHPBEAIHUA €CTh HE TOJIHKO
dopManbHag, TAK KaK, KaKOBO OH HM OHJIO 9HCIO %, (aKTH-
YeCKH CYIIECTBYIT MHOMKECTBA, BXOJAIINEe B OTAEIHHOCTH
B ING6oe u3 MHOmecTB: A, CA, D,, U ROTOpHE He IIPHHAJJICHRAT
HE ‘R OJHOMY H3 IpeAHIYNIEX KHACCOB.

ITelrecoo6pasHHM ABJsSETCA BBeIEHHE BIIE OCOGHX CHMBOJOB
Ol 0003Ha4YeRHA IpoeKHY YHHPOPMHHX MHOmecTB CA, ,:
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CeMelicTBO TAKMX MHOmRecTB 0003HadaeM depes A . CemeiicTBo
JMOMONHUTEIbHHX K HHM MHOJKECTB 00603HadaeM deped (A
U, HaroHer, ceMelicTBO MHORECTB, KOTOPHE CYTh OXHOBPEMEHHO

n A" m CA,, Gymer oGosHadartbed wepes B,. Haxomem, ce-
MeltcTBo ,C-MHOMRECTB®, BBEICHHO®, IpeRISBPeMeHHO CKOHYAB-
muaMed reomerpoM EBrenueM - AsrycropudueM CeluBaHOBCKHM,
onupefensercsa cjelyOIAM 00pasoM:

IIpesne BCEro BBOIUTCHA ,OlUepanud peInera“: OHA COCTONT
B TOM, Wr0 HA MNPAMHX MNapapitensHHX ocd' OX M B3ATHX
B CUCTH®M dYwcle, [IOMeIIaloTCA HEKOTOPHE, 3apaHee JaHHHE,
MHOMECTBA TOUEK; 3aTeM | NOILYYeHHOE 1LIOCKOe MHOMRECTBO
€0 CUGTHHIMH Ce4YeHHAMH paccMarpmBaeTcd kak pemero C,
onpenendoiiee JUHEeNHOe MHOMReECTBO F, 06pazoBanHoe TeMud
‘rouRaMu & ocu OX, rnie mepleEAARYAAp P, BcTpedaeT pemntero
B MHOZEECTBE TOUeR [i_, KQTOPOE He ecmb 6ROJKE YROPAGOUEHHOE
TI0 OTHOUIEHHI0 K IIOJORHTEIBbHOMY Hamnpapienmio ocu OX.
Hoxy4yerAoe MHO®eCTBO JU H HA3HBAETCS MHONCECMBOM, ORpe-
OeJieunuM onepayued pewiema, TPONEIAHHON HAIL 33JaHHEIMH
MHOMECTBAME, IIOMEIIIeHHHMHA HA YK43aHHHX HpAMHX Iapal-
JeabERX ocn 0X.

CemeiicTBo ,C-MHO®eCTB® oOlpenenseTca Temepb Tak: 9mo
€CMmb HAUMEHbULES U3 CEMENCME, COOCPHCAUMUT UNIMEPEATbL U UH-
BAPUAHMHOE NO OMHOULEHUWI % O06YM OREPAYUAM. ONePAUUY
pewema u onepayuy 63AMUA 00ROAHEHUA,

CemeiictB0 Beex C-MHORECTB OOOYCKAET TOUHYI KIACCH-
(URAIIFI TOrO JKe CAMOro TPAHCHHHTHOIO XApAKTepa, Kak
¥ KJaccupuramua Baire’a. '

WNmenno, Bce ceMetictB0 C-MHOMRECTB Pa3GHBAETCA HA
KIACCH

Co, Cpy, Cyy..:, Cpyee o, Oyt ]9,
rae sauaavuoit xasce C, 060snauaem cosoxynwocms 6cexr awHa-
AUMUNECKUL MHOKHCECMS, U 106 KaAHCOwd waacc C, ofosnauaem
COBOKY NHOCD BCEL MHONCECME, He 8TOORUUL 8 NPEOLLOYULUe KARCCH!
U NOAYUAEMbLE ONEPAYUCH PEUCMA, NPOOCAARHOE HAOD MHOdICE-
CMBAMU NPEOLIOYWUT KAACCO8 U UL 00NOAHEHUAMU.

Taraa raaccupuramud O npemnoxena E. A. CenwBagpos-
CKHAM, NOKA3aBMIMM HEOYCTOTY KAMRIOT0 KIacCa, W3MepHMOCTDH
Lebesgue’a m cBoiicTBo Baire’a Bcaporo C-mMHOmReECTBA.

HaM HysHO emle OmHO oIlpefelieHde: MycTh S ecTh HEKOTO-
poe ceMeliCTBO MHO/RECTB, HHBAPDHAHTHOE II0 OTHOUIEHHN K Olle-

48



panuaM CcYEeTHOX CYMMH ¥ CYETHOTO HpPOM3BEIEHWA; mycTs b,
€CThb COBOKYNHOCTH BCE€X MHOMECTB, BXOJAUINX B S; mawsce
KaK U UT 0ONOAHEHUS.

YcaopuMed, “cormmacro II. C. HoBukoBy, HasBaTh B, Mmaxcu-
Nasvuvim meaom B a cemevicmee S. HcHo, 9TO B ceMelicTBe BCex
AHAJHUTAYECKNX MHOMKECTB MAKCHMAJBLHHM TeJoM B 6ymeT coBo-
KYOHOCTE BCeX MHOMRECTB H3MEPUMRX b.

B'ragecTBe IpUIOMREHNA 2TOr0 NOHATHA 0603HAYEM 4Yepes
S, COBOKYIHOCTH BCeX (-MHOWMECTB, COIEP:RAIAXNA B RIacce
C, ¥ BO BceX NpeJIIeCTBYOIMAX KJIACCAX; JIeTK0 BHAETH, 4TO S,
&cTs  ceMellCTBO MHOMECTB, WHBAPHAHTHOE 'II0 OTHOIIEHHIO
K ONepanmuAM CY9eTHO! CYMMH M CYeTHOro IpomsBefmenus. 06o-
sHaguM [, MakcmMadbHoe Tedo B B cemeticrse S,. OueBUHO,.
HY/RHO SRIaTh, TTO. CBOMCTBA 9TOr0 MAKCHMAJIBHOTO TEA B,
HUMenT MHOrO OOIIero CO CBOMCTBaMH COBORYIIHOCTH BCEX MHO-
MecTB W3MEPAMHX [ I10 OTHOLIEHHI K ceMeiiCTBY BCEeX aHAJH-
THYeCKUX MHO®ecTB. Mcerepopanusa Hamero aBTopa BIOJNHE
OIPABAHBANT ITO ORHUAAHUE,

23. Ilocne BBeleHHA BTHUX TOHATHY, ONpejedeHH’t ¥ 0060-
3nauenull so3BparEMcd K maHckawmam II. C. Hosurosa.

Kar yme OHIO yRa3aHO, OQP OTHOCATCA B NEPBYI O4Yepens
K NepeNocy NPuHYunos OmoeswMocmy TEODHH AHAJHTHICCKHX
MHO/RECTB HA MHOMECTRA Tpex ceMeltcTB: 1° C-muoacecmsa,
2° mnoocecmea A, n CA, u 8° muoncecmea A, u CA,.

BaToM oTHOIIEHMH ABTOPOM TOJYUeHH Pe3yIbTaTH HCKINYH-
TeJbHOI'0 3HAUEHMA, TAK KaE IIpo0jeMa OTAeIHMOCTH IPOeKTHB-
HHX MHORECTB IIPH COBPEMEHHOM COCTOSHHM HAYEKH Kas3aJjach
cosepieHHo OesHage:rkHOU. IIpobieMa aTa Goiee 10 JeT sROaJja
©Boero pemenud ¥ TOXbKO B paGorax II. C. HoBrkosa moaxyamia
TOYHOE ¥ COBEPIIEHHO HEORHIAHHOE peuleHue.

3aferas BNepeld, MH Tenepb ;ke OTMeYaeM TIYOMHY H3HICKA-
HHUI Hamero aBTOpa W GONBIIYD CHIYy €re pe3ydAbTaToB, JTO
MOMHO YCMOTpeTh XO0TS OW H3 TOro ¢akra, 9TO €CJIH IIpo-
‘OieMa  OTHeNHMOCTH (-MHOMKECTB pelleHa aBTOPOM B Ha-
TIPaBJICHAHN, KOTOPOro BCe OMRHIAJNM M KOTOpPOE MOMHO OBUIO
IIpeIBUIeTh (,BCAKHEe ABAa MHOMkecTBa (,, He HMeWIWe oOlleil
TOYRH, OTJEJUMH HOCPEACTBOM MHO®eECTB B, “, ,BCAKHe /B3
HepeRpHBapIIrecd MHORecrBa C, IO yAajdeHWH OOmelt dacTH
OTHEIUMH JABYMS JONOoJHeHUAMHM K MHOMectBaM (%), Tak
YI0 37ech OHJIM HYMHH JHIIb HACTONIHBOCTH M- TEpIeHHUE,
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TO, HA000POT,, HpoGaeMa OTACHAHMOCTH HPOCKTHBHHNX MHOKRECTB
BTOPOr0 KJacca pemieHa aBTOpOM B TaKOM HANpPABIeHHH, KOTO-.
POr'o HEKTO He OMHAAJI H KOTOpoe I BCEX ABHIOCH yUBUTENb~
HEM: COBEPINEHHO €CTECTBEHHO OHII0 MOaTh OTAENHMOCTH B,
s aByx A4,, He wMepmux ofme#t Touxu. U, opmmakro, 8To-
KaK-Da3 ¥ OKA3MLIOCH HeBEDHHM, TaK KAK OTHednMH (B,) He nBa .
He NepexpuBapmuxcad A, 8 dea He nepexpusarouuzca CA,.
OrasHBaeTcA, YTO BCe BaKOHK OTACAMMOCTH, MMEDINHE CHIY
B. TCODHH AHAJATHYECKHX MHOMKCTB, IPOJONKADT OHTH Heit-
CTBHATEJbHHME ¥ /4 NPOeKTHBEHX MHOMRECTB BTOPOro Kiacca,
HO TOJBKO B 00paTHOM CMHCIie, TOBOpA OOpa3HO: ,HABLIBODPOT“%
POJIb AHAJIMTHYECKMX MHOMKECTB HIpaeT He 4, a. CA,; poub.
AHAJMTAYECKEX NONOJHeNmit mrpaer He CA4,, a camo A,; W
JUmb poNtb B, BHAJOTHUHA 00 WUIGCCMHON CMENENW, GMPOUEM,
PONH MHOKECTB H3MepUMHX B.

llopoGras mHBEpCHA 3aK0HOB OTXEIUMOCTH BO BTOPOM Kiacce
OPOBKTHBHHX MHOMKECTB SABAAETCH COPIPH30M; maxo# OTHe-
JAMOCTH HHKTO He «QA&HA3J H II0CAe B9JTUX pPe3yIbTaToB
aBTOPa, HEJAeTCd MOHATHHM G6e3yCHEMHOCTh BCEX HMeJaBIINXC
DOOHTOE OTKPHTH OTZEJMMOCTh B TEODRH IPOCKTHBHHX MHO-
HECTB 2-I'0 RIACCA: IONHTKY 5TH, OKA3HBAETCH, JeAINCH B TOM
HANDABICHNH, Ile yclnex ORI HeBO3MORHEIM, Tak Kak OTAe]H-
MOCTD JIRZRAJA B AUAMOTPAJIbHO NPOTHBOMOJOMRHOM HaIpaBie-
HAZ. UTOOH clelarh 3TH OTKPHTHSA, HYMHH OHJIH HCRIOYU-
TeJbHHE NMPOHHIATEeNbHOCTh W rayouHa. [ocTaTouHOo YyKasaTsh,
9TO JaiKe TaKHe OCTPHE MCCiIeJ0BATEIH MPOCKTABHHX MHOMRECTB,.
KaROBH JICHMHIPAJCKHE TANAHTIMBHE MOJOAHE MAaTeMATHKH:
KagToposuy 7 JInBeHCOH, BHpa60oTaBIINe 0COOHE TOHKHE ITPHEMH
ACCIIEIOBAHMA IPOSKTHBHHX MHOMECTB 2-F0 KIacCa W BHECIIHE:
BRRHYD JOND B IIPOrpecc Mx TEOpHH (,scaxoe C-Muoacecmeo
ECML NPOCKMUGHOE MHONCECMBO 6IMOPOL KAGCCA), TIaRe W OHU
OHJIE BHHY & IeHH OTCTYNUTH ITepel TPY AHOCTAME TEOPHHA OTHEIH-
MOCTH B IIPOGKTARHHX MHOMKECTBAX BTOPOr0 KIACCA. OTa OTHE-
JHMOCTH JICRAJa TAR IIyOoRo, YTO IJIA €6 OTKPHRTHA Heo6xo-
AUMH OHUTH MaTeMaTHIecKHe MHCTPYMEHTH O4YeHb GOJbINON
CUJIH, KOTODHX HE OHJO B PyEaX IPYTHX HccaemoBaTesnel: mig
Gozee CIACHX CPeJICTB TeopHs 5Ta HeJoCTylHa. OfHEM W3 Tarmx
CHIBHHX HHCTPYMEHTOB ABIAETCA, HANpAMED, MOHATHE M#Hu~
MAABHOIO UHOEKCA BPOCMPANCIMEEHHOI0 DEYEMA OMHOCUMEALHO-
npAmon, BBENEHHOE HAIINM ABTOPOM.
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He cnexnyer npuTOM YNYCKATH W3 BHJA 0C0060r0 cBOMCTBR
Tol o6sacTy, TAe DPOTEKAIH STH HASHCRAHHS, KOTOPOE IeJadio
HX JeUCTBUTENHHO TPYRAHHMM: B 5TOH OOIacTH OGHYHO Yime
caMad NOCTAHOBKA NPOGAEMH JelaeT cpasy ke SCHHM LYTh
K €6 PelIeHHi; HO eclJ¥ B CaMO¥ IIOCTAHOBRE NpOGIEMH HE
COIEpRUTCA YKasaHH! H& TaKOW IYTh, IPoGIEMa BHIJIALNUT
GesHANEIRHON N MOReT NECATKH JIeT JRAATH CBOEr0 PeIIeHHA.
B 9TYoM oTHOImMeHHmH 5Ta O06J2CTh HCCIAEJOBAHUI HMEET MHOI'0
O0IIero ¢ MCCIEOBAHAAMA II0 TPYMHEHAM mpoGremam.Teopun
gmceI.

Xapakrep mceaenoBarmy II. C. HoBmwoBa npyroi, gem xa-
PaxTep HCCHENOBHUI, HIIOKEHHNX HAMHA paHee: 5TH MOoCHeAHHe
AMEIT LEeJbKD JHUIL HAMETHTh HOBHE IIyTH W3HCKAHHN H II0-
DTOMY He AMelT XapakTepa 3aKOHYeHHOCTH. Torma Kak pe3ydnb-
tarH II. C. HoBuEOBa [0 CBOEH 3aKOHYEHHOCTH NPHOIAARADTC
K RIaCCHICCKEM.

B panepmefinieM MH JIMIOb BEPATIE WUSIOMHAM DE3YIALTATH
II. C. HoBukroBa, TarK Kax JeJd0 TOBOPHT CaM0 3a ce6d H He
HYRJAETCI B KOMMEHTADHSIX.

24. Ilonamue npasuavnoro pewema. ITO MOHATAE ABIACTCH
ITePBHM I[eBHHM HHCTPYMEHTOM, BHPAOOTZHHHM AaBTOPOM I
OpoBEeIEeHAA €ro H3KCKAHUH.

Pemrero HasHBaeTcd NpasuabHoiM, €CIH BCSAKAS IpaMas
HapaJieJbHasd BePTUKAJIRHON GCH BCTpedaeT pelero: Jnbo
B BIIOJIHE YIIOPSN0YEHHOM MHORECTBE II0 OTHOINERAN X IIOJOMH-
TENHLEOMY HAYPABIEBHD 9TOX 0CH, «ufy B MHO:KECTBe TOYEK,
KOTOpOe He €cTh ,clairsemé* (B cmuHcae A. Denjoy).

TeopeMa. Bcaxoe. anasumuveckoe MHONCECMEO ONPEOCAUMO
NPACUALHBM PEULEMOM, COCMACAEHHBIM U3 CUEMHOIO UUCAG UK~
mepeanos napasieawwvir ocw 0X

Ilpenmoskenme 2T0 BeCchMa BaKHOE W JIEMHAT B OCHOBE BCEX
JadpHeNIX PacCyRIOeHT aBTOpa.

25. Maxcumansnoe meno. IpyraM eHHHEM BCIIOMOTaTe/ b HEM
AHCTPYMEHTOM HCCIEAOBATEIA ABIAETCA HOHATIE MAKCUMALLHOI0
meaa B, codepacauweiocs 6 dannom cemedcmee S MHONHCECMS.

MarcuManpaoe Te0 B B maHHOM ceMefictBe S 0603HATaETCA
caMBOJIOM B,.

ITo caMOMy ONpEHeNeHAD, MaKxcuMalswoin mesom B 6 dan-
HOt cucmeme S MHONCECME HAIWBACCR COBOKYNHOCING MHONCECME
cucmemsl S, UHBAPUAHMHAR N0 OMKOUEHUI K ONCPAUUAM: CYMMA,
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PAIKOCIL % NPOUsBedenue, U MaKas, Komopas He mosxcem Ovmo
NONOAHEHHOU HU 00NUM MHONCECMBOM U3 cucmemu S 0663 mor,
UMobl He YMPamums YKAAHKYIO UHEADUAHMHOCMY,

Korpa caMo naHnoe ceMmelicTBO S MHBapHaHTHO IO OTHOMIE-
HAD K OIEPAUNAM: CYEMHAA CYMMa M CcUEMHOE Npoussedenuc,
TOr& CYUECMBO6aNUE N COUHCINBEHHOCIS MAKCAMAJIBHOTO TEIa
B, nokasHpaercd HeMCHJNeHHO: Telo B, noaxydvaercd, Geps
B CEMeiicTBEe BCE TaKHE M TOJIBRO TAKHE MHOIReCTBa F, JOmoJ-
HeHms ROTOpHX CF takime BXoadar B cemeticrso S.

B cemeficTBe S BceX AHAMITHYECKHX MHOMKECTB MaKCHMAIh-
Hoe Teso B, 6CTb COBOKYHMHOCTH BCEX MHOKECTB H3MEDPAMHX J#

Onpepesnenre IPYIAX MAaKCHMAJIBHHX Tel B JAAHHOM CHCTeMe
MHOSRECTRB S (HAIIP. MAKCHMAIBHOTO AHAJATHYECKOrO TEIa U T. *1.)
He Tpebyerca B pabore II. C. Hosukosa.

26. Teopus omdesumocmu & cemevicmee C-MHOBECTB. Mu
y®e yKasaj®, 9T0 padoraMm KaHTOpoBHYa M JIMBEHCOHS yCTa-
HOBJIEHA mpunadaexenocms ecex C-muooecms & ceMeticmsy
NPOCKMUGHBLT MHONCEEMB 8MOPOLO KAACCA.

IlosToMy mayuenme C-MHOMKECTB ABIAETCA KaK OH BCTY-
OJIeHBeM B TEOPHK ITPOCKTHBHHX MHOMRECTB BTOPOI0 KJACCA,
H BCJIENICTBAE STOr0 IpeACcTaBiAsdeT CymieCTBeHHHY muTepec. He-
CMOTPA Ha TO, ITO EKaaccHPmranma C-MHOMKECTB AHAJOTHYHE
KNaCCUPHKAIMA MHOJKECTB HBMEPHMHX B, 0CTaBaloch 10 CHX
[I0p HEW3BECTHHM, MMERT IA CHIy A C-MHOMECTB TEOPEMH
ormernMocTH., B Memyape HamTopoBwdya m JImBEHCOHA Ha 3TO
He comepRUTCA HA Majeimmx yxasammti, [{ma II. C. Hosurona
06macTh C-MHORECTB fABIAeTCA KAK OH IpPoGOD €ro Cmi.
Homn3ysach HCRIDYHTEABHO SJIEMEHTAPHHME 180MeMPUNCCRUMU
oG6pasamy, II. C. HoBHKOB ¢ GOoNbHIOD IIYOHHOK HCCIEXYeT
HX CBOHCTBA; KAK pe3yJbTaT €ro aHAJW3a BHTEKAeT TO
BARHOE CNEICTBHE, 9T0 B TeOpPHH (-MHORECTB HMEDT MECTO
Te e CAMHE TEOpSMH OTHENIHMOCTH, Kak H AJ9 AHAJIHTH-
YECKAX MHOMRECTB M HX [0NOJHeHAYH. BamHo saMeTuTh, uTo
OTAEMEMOCT (-MHOKECTB M AHAJMTHIECKHX MHOEECTB LPO-
HCXORNUT 6 MOM e camMom CMbicae ( & 'He B 00paTHOM).

KiaodoM B Teopum ormemmmoctm C-MHOMECTB SBJgercs
Cllefiypliee BAKHOe IPeIOMKeHue:

Jlemma. Ilycms danww dsa pewema C' u C", cocmasaennsie
u3 C-muoocecms wau wagcca <@, WA KAGCCA A U npunaose-
HCOUUT K MAKCUMALHOMY MEAY IMOL0 KANCCA, BPUNCM MNO-
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HCECMBA IMU PACNOSONCEID, HA NPAMBL NAPAAACAHBT 0CU UX ;
mosda muoocecmsa mex mouex x, e Ry modobro wacmu R,
ecmv C-muooicecmso xaacca a. ‘

Pas sra oCHOBHaA JeMM2 MOKA33HA, M3 Hee TOTYAC JKe BHTe-
RAT CAEeRYOINMC [Ba HPHHIMNA OTHeIAMOCTH (-MHOMKECTB:

lpaunmn 1. Raoscowe dea C-muoscecmea xaacca o Ges
obuied mouxu omdeaumu deyms C-MHONCECMIAMU MAKCUMAIH-
HO20 Mmeaa KAaACCa ad. '

(Opuanmn I Eeaw y deyr nepecexarwwpzcs C-mmoocecms
KAACCA A YOAAUMs U 00WYW Lacms, moida OCMABULUECA UACMU
omoeaumvs Muoxcecmeamy, donoanumessusimu x C-Muoocecm-
8aM KAACCE (.

» Tax e TOYHO OCTaeTcd B cmlle KpPaTHad OTHEIHMOCTE,
K&Kk ITORa3HBAKT TEOPeMH:

Teopema. Ilyemv E, E,,... ecms cuemnas nocredosamens-
nocms C-mroocecme xaacca a, dan xomopod E, X E, X ... =0;
MOI0A UMECMCA CUEMHAR Nocaecdosamensnocms  C-Muodcecme
Marcumassnolo meaa xracca a, H,, H,,... maxaa, wmo K, < H,
n H X H,X ...=0,

Teopema. Ecanw y C-mmoxcecms E,, E,,... xaacca a yoa-
AUMbS 00WYI0 6CEM UM YACMD, MO OCMABULNECA LACRU KPAMHOOIN -
dequmns  muogcecmeamu, donoanumessnoimy 1 C-MmHoNCECMBAM

xaacca a, m. e. umeomca Mwuoxcecmea H,, H, ... donoamu-
meavwvie 1 C-muoscecmeam xaacca a, maxue, wmo K, < H, u
HIX,H-zX.-i“:OO

Mu HanmoMUHAEM, UTO MAKCUMAALHHUM MEAOM KAGCCA X HASH-
BAETCHA MAKCHMAJbHO® Tejo B, cemeficrsa S, COCTABIEHHOIO
n3 C-MHORECTB KiaccoB < a ¥ m3 camoro O,

27. Teopus omdesumocmu 6 cCemedcmee RPOEKMUBHBIT MHO-
Jcecme emopoo waacca. Mul yme YKas3aiH, 9TO Pe3yJIbTaTH SToH
padorm II. C. HosmroBa, TpakTyomel#l 3aROHH OTIEIUMOCTH
BCceXx BooOIie INPOEKTHBHHX MHOJKECTB Kjacca 2, NpeldCTaBIAT
HCRIDYHUTENbHYH (EHHOCTH [JId COBPEMEHHOI'0 COCTOSHHS
HAaYKd. ABTOp yCTAHABIMBRET B ATON paloTe 3aKOHH OTHEeNH-
MOCTH I ITIPOEKTABHHX MHOMRECTB BTOPOIO Kiacca, IpAYEM
COBEPHIEHHO HEOMHJAHHHM dABJIHeTcd TOT €ro pes3ylabTart,
9TO OTHEJHMOCTH 3Ta COBEPINAETCA B oOOpPATHOM CMBICIE, 9eM
Ndd aHAJIMTHYECKHX MHOMKECTB W WX AonojaHenmit. MMeHHo,
MHOMECTBA A, ORa3HBAKWTCA AHAJOTAYHH HE CaMUM AHAJHTU-
JCCKMM MHOKECTBAM, & WX MOIOJIHCHHUAM; MHOREcTBa e (A4,
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ORASHBANTCA AHAJOI'HYHHIMH CaMHM AaHAJUTHYECKHM MHOJRC-
CTBaM, 94TO sRe KACaeTCd M0 MHOMKECTB B,, TO OHKM aHAJOrAYHH
MHOKECTBAM H3MEpPHUMEM B,

PeaynpTaT 5TOT, COBEpPHIEHHO DKCTPAODAMHADHHMY, NOJEEH
CHeJATh MOHSATHOM HeyJady TeX MHOI'OYHCIEHHHRX IIQIHTOX,
KOTODHE [EI4JHCh [Jd IPOSKTHBHHX MHOMECTB 2-T0 Kiacca,
r/le HACKAJM YCTAHOBJEHHS 3aKOHOB OTHEJMMOCTH B TOM JEe
CaMOM CMHCIe, Kagx A O aHaJUTHIECKAX MHORECTB H HX
ROIIoNHeHuM, a HE B OOpPATHOM.

31ech pacCMOTpeHHS aBTOpa SBIALTCA emnfe Gojee ray6o-
KAMA O CUJIFRHMHE, IeM B IpeARIylIe# paboTe.

OCHOBHHM HHCTPYMEHTOM, KOTOPHI OTKPHBAEET JOpOry Hid
HeOYRIUY aBropa, fABJIAETCS CHIBHOE M HpeKpacHoe IOHATHE
UHOEKCA MPOCMPANCMBENRK0ID PEULEME  OMHOCUMEALHO 0ANNHO
nAOCKOCU.

IIyets B mpoctpascTBe OX YZ wmMeeTcs Kakoe-HAGYOL MHO-
JRECTBO TOWek C, KOTOPOE MH DACCMATPHBAEM KAK IIPOCTDAH-
CTBEHHOE peniero, T. &. KAk IPOCenBapIlul anmapar nisa Touex M
njgockocts XO0Y, npna woropux Ry ecTs BIOJNHE YHOPAIO-
YEeHHOe MHORECTBO II0 OTHONIEHHWI XK IIOJOMKATENHHOMY HAIpa-
BreHEND och (OZ. O6osHaunM yepes Il IOCKOCTH, IPOBEASHHY D
gyepes To4RY # ocm OX mepneHOUKYAAPHO K BdTOoX ocH. ITa
naockocTs II, mepeceuer mpocrparcTBeHHOE pemiero C mo iio-
CROMY pemiery, KOTOpoe eCcTeCTBeHHO 0603HauHMTh upe3 C,.
JTO MJOCKOE PEIIETO ONPEAeHSeT JHHERHOS AHAJATHYECKOE IOTI0N
HeRNe &g ABIANINEECA PaspesoM ILIOCKOTO AHAJATHYECKOTO
HOIONHEHAS &, 0UpelelleHHOr0 IpocTpaHCcTBeHRHNM permeroM O,
neprneHaakyaspoM P, nemamum B njockoctm XO0Y @ Boc-
CTaHOBJIeHHHM B Touke & ocu OX K »Tolt ocu. O003HAUMM Ue-
pes a4, MHOEKC HaMUMeHbInel ROHCTHTYAHTH, Pak-
THYECKN IMEPIIel TOYKA Ha MepOeHJUKYJAape P,
Ecnam Tarux To9ek coBceM HeT, T.e.ecim Pr Hemepe-
CeraeT NJOCKOE aHAJHTHUYECKOEe JONOJHeEeHHE &,
TOTIJa MH I0JaraeM HO OOpPEeXENEeHUD Gr==Q.

IMO UUCAO Gy U HAIGAEMCA UNHOCKCOM NPOCIHPANCMEEHKOV0
pewema C omnocumensro naockocmu Il

HandoMm B TeopHH OoTHENNMOCTH IHPOSKTUBHEX MHOJRECTB 2-T0
KJACCA CIYARUT ClelyDINee BajkHOe MPeJI0sKeHHE:

Jlemma. Ilycms Odanve 06@ RPOCMPAHCMEEHHYT DEwsema
C' m (", cocmassennvie U3 cuemmord AUCAA NPAMOYIOALHUKOG,
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napasesnnr naockocmu XO0Y U 0puenmuposanusis no smum
OCAM; NPEONOAAIBEMCA, UMO pemema :mm npaeu.amue % maxue,
UMO HEM MOUKYU X, 0A8 KOMOpow a, 'y, <8 B amuz ycao-
SGUAT COSOKYNHOCME MOUEK T, OAA ﬂ:omopux a', <L a", ecms muo-
oicecmso muna A.,.

Paz »ra ocHOBHAA JeMMa LOKAa3aHA, W3 HEe TOTYAC IKE
BHTERAWT cliefyPIAe /1Ba IPHHIAIIA OTHEINMOCTH IPOSK THBHHX
MHOMECTB BTOPOr'0 Kiacca:

Ipuannn 1. Beaxue dsa mmoocecmea CA, Ges obwed mouxy
omdesumw (B,).

Hpmanvn II. Ecaw y deyz nepecexarowpuzca muoxcecms CA,
yoasums ux obwYyw wacms, MOA OCIMAGWUECA HacCmu Gmoe-
sunmve (4,), ecau y deyx nepecexaruurca muogcecms A, yoaums
ux 00wy Yacme, Mowda ocmaswiuecs wacmu omiesumv (A,).

Kpatmag orpmemumocts, BBenmenHad Breppwe II. C. Hoemgo-
BHM, TaKRe IIPOTEKAaeT B OGPATHOM CMHCIe, YeM B TeOpHH
AHAJIATAYECKAX MHOIRECTB.

Teopema. lycms E,, F,... ecms cuemnas nocaedosamens-
nocms muoxcecms CA,, das xomopoi By X E, X ... =10; moda
UMECMCR  CUEMRAR  NOCAEd08aMEssHOCMY Muodcecme B, H,,
H,, ..., maxas, wmo £, < H, w H X H, X ...=0.

Teopema. Eciu ydaswms o6y vacms cuemnow nociedosa-
mensnocmu mnoscecms CA,, E, E,, ..., ocmaswuecs wacmy
xpamno omoesumvt muoxcecmeamy (A,).

28, Teopun omodesuMocmu 6 cemercmee nPoeKyu YHuPopMHsT
anaaumuieckux donoanenud. Ceoticmea smux npoexyud.

Orm wusuckanmd II. C. HoBmroBa saBiswores, cOOCTBEHHO,
TIeHTPOM BCel ero paGoTH IO TEOPHH OTHENANMOCTH. SAECh aBTOD,
O00/IpeHEHN yhaden NpeAHAYUIHX HCCIE/IOBaHHM, NpHACTYNaer
7 JHOBOMMT [0 KOHIA H3HCEAHWS, KOIOpWEe IpA COBpe-
MEBHOM COCTOSHHH HAYKM MOMRHO OHJIO CcYuTATh O0e3HaIem-
HHIMH.

HapHO yme GHIO HM3BECTHO mocje HccmepoBarmit (. Masyp-
Kepnya H B. CepIHBCKOIO, UTO 6CAK0E AHAAUMUNECKOE MHO-
acecmso ecmy A'y (T. €. NpoeRIUA YHHPOPMHOTO AHAIATHIECKOTO
JomonHeRAusa. MH HanoOMHHAM o6o3Hadends § 22: A',—ecTs
CeMeHCTBO BeeX MpOeKIHH YHH(POPMHHX AHAJUTHYSCKHX JOIOJ-
Hemult; CA',—ectb ceMeNCTBO MOIONHEHAH K MHOKECTBAM,
of6pasyomnM ceMeticTeo A'y; B B', —ecTh ceMeHcTBO BCEX MHO-
JRECTB, BXOAAIAX oHOBpeMeHHO B A'; u B CA',). 9T0 cocraBuser
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ocHoBrOi pesyabrar (. Masypkesuua. CepasHCKHU pacipo-
CTPAHHJI ero Ha BCE T¢ MHOXECTBA, KOTOPHE IIOJYJanTed mg
AHAJIMTAIECKNX MHOMECTB M HX J[ONOIHEHHN IIyTeM IByX
oHmepaiyu:

1° cymMa cuemuo10 (KOHEUH010) %wCA® HeIlepeKPH Bion-
IMNXCA MHOMECMS (M. €. CYMMA 6 Y3KOM CMCAEL);

2° mpoussedenue CUEMHOI (KONEUHOWD) YUCAG MHONCECME,

A3 srux ncexemopammit C. MasypreBuua u B. CepmBHCRoro
BHTEKIET, YTO BCE MHOMRECTBI MUHUMAAOLHOIO Mmeaa, CONEPma-
IIer0 AHAJNTHYECKHE MHOMECTBA H HX JONOJHEHHA (HEaye
P'OBOPA, MUHHMMAJNBLHOM CHCTEMH MHOMKECTB, COmep:Ralled Bce
AHAIATHYECKNE MHOMKECTBA ¥ MX JONOJHEHHUS W HMHBAPHAHTHOMN
N0 OTHOMEHHID K.OIMEDAIUAM CYMMH (8 WXPOKOM CMbCAE) H Opo-
UdBefeHHD CYOTHOIO YHACAS MHOMRECTB; II0 OTHOIMEHAD ke
K OTiepamui pA3HOCTH ABYX MHOMECTB 5T8 MAHUMAILHASA CHCIeMa
GyZmeT aBTOMATHYCCKA HHBADHAHTHA, T. €. 6€3 KaKUX-1:00 Jo6a-
BOYHHX YyGII0oBHI), ¢yTh omaTrs A',. OrH pesyasTarH B. Cepnmn-
CROTO OHNM OOA3AHH JBYM CAAYDIIHM JeMMaM, AM JORa-
SaHHHEM :

Jleums 1. Ecxm E|, E, ... cyrb MuomecrBa A', H ecam
OKY TIOHAPDHO HE UEePEKPHBANTCA, TO CYMMA mux

“+ Ey+ ... ecth Tarme A',- .

Jlemma II Eoau E,, E,... cymb mwoocecmea A', mo npo-
useedenue ux E, X E, X ... ecmy maroce A',.

B aroM-BHe Teoprd mpoeruad YHAPOPMAHX AHAIHTHYCCKHX
TIOTIONHEHAY JOJroe BpeMsd OCTaBajach 6e3 MaMeHeHAd. ATawu,
Koropsie¢ Bendch Ha JeMMy I B. Cepmmoeroro ¢ tem, 9ro6m
YHHYTORHATD B HEH CJIOBA: ,ECAU OHU NORAPHO HE NEPEKPysa-
wmca“, 0o CHX IOD OCTAaBAJHCH 6e3yCIeITHHM.

Yro6H mpoOuTh Opemls B STOM TpPyAHeHImeM Bolpoce,

I1. C. HosuxoB BBEJ HOBOE, 0YEHB IIPOCTOE ¥ INTYGOKOE IIOHATLE
MOUKYU MPARCPUHUMHOT e0UNCMBEHNHOCINY.

Conmepmanude ero ciemypoinee: MyCcTh B IPOCTPAHCTBE 7 H3Me-
pernit OX, X, .. X, HaXoIuTCS AHAIATHIECKOE JOMOTHEH e &,
ompenenennoe pemeroM (), HAXOZAUIAMCH K B IIPOCTPAHCTRE
0X,, X,... X,Y, 4ncino usmepenuii Kordporo ectb # - 1.
Mu npenmonaraeM pemero C COCTOAIIAM M3 IPAMOYTOIBHHX
YaCTed 7% H3MePeHHY, OpHeHTHpOBaHHHX mo ocaM 0X,, 0X,,
-+, 0X, ¥ maxopamuxcs B cuerHoM umcne. Ecau Mz, z,,

.» Z,) €ecTb Touka mpocrpaHcTBa 0X,, X,... X, u P,
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TpAMas OapajiensHad ocd OX H OpoxoAAmasd yepes TOYRY M,
To upes R, MN oGosHauaeM JWHEHHOE CYETHOE MHORECTBO,
ABjapmeecs mHepecedeHueM pemeta C npaMoft P,. Apaamrn-
4eCKOe [GUOJHEHHEe & eCTh COBOKYMHOCTh BCex Touek M,
TaRWX, 970 R, €CTH BOOJIHE YHOPAKOYEHHOE MHOJKECTBO B ITOJO-
MRATSABHOM HaIpaBiIeHud ocH- 0.

Ilyers 6§ =6, + &, +6;,+ ...+ + ... + &+ .....12
eCTh PasJoReHne aHAJUTHIECKOrO JIONOJHEHHS & TI0O ero RoH-
CTUTYaHTAM; 31eCh &, €CTh COBOKYHHOCTE Todek M Tarux,
YTo THAI BHOJHE YIOPSAAOYEHHOTO MHOKECTBA K, B TOYHOCTH
paBeH a.

Beems »TH  o6o3HaUeHMA H JaHAHE, OCL3HAYHM Upes

I 2890, . .0 IACTh IIPOCTPAHCTBA 7 nmamepernt 0X, X, ... X,
Jozd

UogIydanInyncs, PEKCApPYd NepBHe ™ KOOpJHHAT IOABHIRHOL
ToukE M (%, Ty en.r Ty Tpoyqr ... &), TONBTAS T, == T1,
Ty=®2, ..., T, =20, ¥ 3aCTABIAA OCTaBIIHECHd NepeMEHHHe
Tmir, ... 2, UBMEHATHCA HE33BHCHMO APYr OT APYyra 0T — oo
1o 4 oco; NBHRYMagCH TOYrRa M ommmeT B BTOM chydae pac-

cMaTpHBaeMOoe MHoTooOpasue FH o o o, THCIO H3MEpeHHI
gy m

KOTOPOr0, 0YEBHIHO, PABHO paanocm % —m. 3Fech MH Inpef-

rnojiaraeM; 94ro lssm<<n—1.

Mnroroo6pasue H o o o COINEpEAT B cebe  TOUKH
xlw2 . d . a?m

JA3HHOTQ AaHAJHTHYCCKOT'0 JMAONOJHEHMA &; MH 0003Ha9aeM

gepes & o0 o JACTH MHOMECTBA &, NPHHALIEKANIYD K
172 m

LN N

0.0 0
II o0 _ _o. O6o3Hadasa depes é’a(”’ T2 %m) 4BCTH KOHCTHTY-
Ty1®g - m
SHTH e?,, HaXOOAMYWCA B MHOroo6pasud H o o o, MH,
l :3 - & = m

049eBH[IHO0, NMEéeM Pas3jIOKEeHHe

0 0.0 Y
£m(1)a.g. £(w1£.,--omm)_'_éjl(wla':’ccowm)_i__'.._|_
0
_'_é.)z(mlmg..wm)_}_.' Ig (25
Muoroo6pasnme H oo o Ha3HBAETCH Kpuwmu-
LyFo- m’

YeCkuM, ©CJIH TepBasg HeNycrasd KOHCTATYAHTA
0

(“1"’2 *Tm) pPa3loMeHHNSI (25) COCTOHT H3 OAHOMI

TOXBKO TOYKH, KOTOPYI o06o03HaumMm upes M,
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¥ KEOTOPYD 6yHZeM HA3HBATE MOYKOW MPAKCHUHUMNOR
COUNCTNBERNOCTIY AHGAUMUYECK020 JoNOANeRUR &.

flcBo, |TO0 TOYRA M, HMeeT CBOMMH IIEPBHMH M KOODIH-
HATAMH 9dciaa 20, 23, ..., #3, ompefleldAwiHe PacCMATPHBAE-

Moe KpHTHJYecKRoe MHorootpasme H 0. 03 SICHO Jiajiee, 9TO
L, o Ty

OCTAIBHHE % — 7 KOOPAHHAT Lm 1. :vn roura M, OTpeIeteHH
enm—mmennuu o0pasoM 3HAHHEM nepBHx M KQOpAHHAT Tp Tp
e B Hoaroumy, ech BCe KOODOMHATH TOYRH M, 0603HAUHM

upes3 a9, 22, ..., %3, TO HMeeM

0 o 0 0 o 0 0 0
Lom -1 =‘P1(xlv Xoy -y :Bm), .o xn—?n—m(ﬁg, X2y .« sl m).

fcHo, HaROHEN, 9TO QYHRIUH BTH @;, Pgy «+0y) Ppu—m OIPEIE-
JeHH BooOiie He A BCAKOH CHCTEMH M JEHCTBHTENbHHX
quCeN %y, g ..., ¥m HOTOMY, UTO HE BCAKOe MHOrooopasue
Mz, @ ++- 5, CTh KPHETHIECKOE.

CoBoRynmHOCGTH BceX ToUek M, TpaHCGHEHETHOR
enINHCTBeHHOCTHE B npocrparncrse O0X, X, ... X,
nojlyuaemag HONYCTAMKM H3MEeHEHHEeM KOOpPAH-
HaT 2% 2% ... 2, Ha3HBAEGTCA MNONCECMEOM MpPAHCPHU-

HumHou edurcmeennHocmy AHAJIMNTHYECKOTO JOMOJNHE-
nnsg &. Mu ero o6osHagmMm upes M, o, ..., ,; BHAUEH
1,2, ..., m JOMRHEH HAIOMHHATH O TOM, 9T0 paCCMATPHBAOTCS
KPATAYECKHE MHOI000pasHA # —m HU3MepeHult, nolydaeMHe
(pHKCHDPOBAHHEM M NEPEHL KOODAHHAT; MONOGHHM ke 08pa3om,
cuMBOX My, », ... « 000BHATANT MHOMRECTBO TPAHCHHHUTHOK
©MHCTBEHHOCTH, IIOJIy4yaeMoe OTOOpOM TOYeK TpaHCHHHATHON
€IHHCTBeHHUCTH B KPHTHIECKAX MHOT000pasuax H o o o

f‘l' wﬁ,onc "ﬂl

Ilonatre TouxE TPaHCOHHUTHOY eTHHCTBEHHOCTH OKA3HBALT-
¢S B6CBMa OCTPHM HHCTPYMEHTOM, NIDHBONMMHM B J(eHCTBUe
CIeXYDIIUM BaRBEHM IpemIoReHAEM:

Jlemma. Muoscecmeo mouex MpancPurumuon eourcmoenno-
CMU ANAAUMUYE K020 COROAHEHUA ECMb ONAML AHAIUMUYECKOE
donosnenue.

Pa3 5Ta ocHoBHAA JeMMa JM0OK323aHa, H3 MCE TOTYAC JKE BH-
TEKAeT JaBHO okHEAaEMOoe pacmmpenne JdeMMH I B. Cepoms-
CKOIr'0, B BHJ(e IpENJIOREHHS MEPBOCTEICHHON BAaKAOCYTH.

Teopema. Cymuma KOHEUNOIO AU CUEMKOLO YUCAG MHONCECME

r f
As ecms onams muoorcecmeo As.
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HOo nmeHTpaJbHHM H COBEDHOICHHO IIapamOKCAJIbHHM pe3yJlb-
ratoM II. C. HoBuroBa sABAAETCA TOT, KOTOPHH KaeTCA WPEIJIO-
JREHAEM:

TeopeMa. Cywecmeyem yHuGopmrar nosepruocms, KOMopPas

LCMb ANASUMULECKOE OONOAHERUE U KOMOPAR ECMb YHUBEPCANPHAR
70 OMHOULENUIO KO BCEM NAOCKUM YHUPOPMHLM AHAAUMULECKUM
OOROAHENUAM.

W sroit GnecTAmiell TEOPEMH Cpa3y e CIeAyeT, Yro Cy-
mecTBYEeT TAKOEe MIOCKOE MHQMEECTRO Touek A, ,
EOTOpOe ABIAeTCHd YHUBEPCANHHHM IO OTHOIIE-
HAX KO BCeM JHHEeHHHM MHOMKEecTBaM Toderk A,

Orcopa cregyer, uTo mepecedyeHHe IpaMolt o=y
2TOr0 NIOCKOL0 YHHBepcalXbHOTo Ay HaerT T a.-

Koe JHHeNHOE .Az » AOMOXHEHHE KOTOPOro y:Xe He
ecTh As. CH@HOB&TGJIBHO, CYWYECMBYIO T As, KOMOPHIE He CYMb B..
Ho, ¢ npyro#fi ¢TopoHH, AOOOJHEHHE K MBOMecTBY I, €CTh

!
onaTh MHOZecTBO B,. IlosToMy: cemedcmeo A: ne moakcdecm-
aenro ¢ cemesicmsom B,

Ho RakoBO B IeHCTBATEILHOCTHA B3AMMOOTHONICHRE A2 ¥ Be;
COJIEPRATCA JH KAKOe-BHOYOb W3 HAX B J[pyI'OM, WJIH JR€ OHH

TOJBKO NEepeKpHBANTCA — HTO0 HEH3BECTHO, BOmpoc TOT BEKIDL-
YATeALHCH TPYAHOCTH.

* 29. KI090M B TeOpHE OTIENEMOCTY MHOMECTB As, CA; u B
ABlALTCA clegybiee BakHOE MpeANoKeHHe 00 YHudopMH-
3aIAM INIOCKHX AHAJIATWIECKHX JIONGIHEHHM ¢ KOHEYHHMH
CEYEHNAMH:

Jlemma. Beaxoe maockoe anaiumuiecroe GonoAHenue ¢ KOHEy-
HOLMU CEUEHUAMU MOJHCEM OLIML YHUPOPMUIUPOBANO GHAAUMU-
YECRUM GONONHEHUCM.

Oro mpemjloMmeHHe 03HAYAeT, UTO eCIH & eCTh IJIOCKoe aHa-
JATAYECKOE JOHOOAHEHWE, Iepeceramineecd BCAKON mpaAMOi,
napaJrensHoli ocn OY me Godee, YeM B KOHEUHOM YHCJAE TO-
YeK, TOTJa BCErJa MOJMKHO OTHCKATH TaKoe YHHQOpMHCE aHAJH-
THYECKOE JIOOOJHEHHE &, cojepmameecd B &, KOTOPOe HMeeT
Ty ®e caMybo nmpoeimub Ha otk OX, KaR W BCe JaHHOE MHO-
RECTBO &-

JorasnBaercd 9Ta JIeMMa HS OCHOBAHAH IIpeAHAYILIeH

JeMMH OTHOCHTEIHHO MHORECTB TpPaHCPHHATHOM eMHHCTBEH-
HOCTH.
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Pa3 3Ta OCHOBHAA JEMMa JOKa3gBa; M3 HEC TOTHaC JRe BLl-
TEKAlT CIHCTyDIWe MNBA NPWHOWNA OTHENAMOCTH MHOMECTE
Ao, CA) n Bg

Hpaanan 1. Kaxcdwe dea muoncecmsa C A, Ges oGweds mouxu
omdeaumvt (B).

IIpuanun II. Ecaw y deyx nepecexatouyuzcs CAz yoasums uz
o0ugyio HaACMs, OCMABULECR HACMY omdesums (Az'); ecan y deyz
nepecexarouusea Az yoaaumo %z obwyro uacmy, moida ocmas-
wuech uacmu omodesumst (Ae),

Kparuad oTASIMMOCTh BHPAEAETCS NpeVIOReHAIMHE:

Teopema. Beaxas cuemman nmocAe008GMEALHOCHE MKOXCECS
CA,, das xomopod I, X E, X oo =0 donycxaem Kpamuylo oni-
OeAUMOCIRG MHONCECINEAMY Bz.

Teopema. Eeaw ydaaums obuyto “ACMY CHEMNOE NOCACI06A~
messroemu - F,, E,, ... unoxcecms CAz, OCMABUUECR YACH U
Kpamno omdesumvi Muoxcecmeamu As.

W3 3THX TebpeM MH BHIAM, YTO 38KOHH OTHACINMOCTA A

MuOReCTB Ao, CA, m B» a6CONDTHO TOXRNECTBEHHH € 3aK0OHAMI
oTmeAnMocTa and MHOMKecTB A,, CA4, 0 B,, T. e. Takme Ipo-
TEKADT B OOPATHOM CMHCJ/E, YeM B TeOPHA aHATHTHIECRHX
MHOZRECTB.

OT0 06CTOATENLCTRO 33CTABIAET BECHMA CePheaHo IMOCTABHTD
BOIPOC: HE CYUW,ECMBYEIN AU 8 (eUCMEUMEABHOCIU MONCOECER
cemesicme A, u As?

IIpoGiena o To:kmecTBe MM pasnnunu A, n A, npencraBager
HCKIPDYUTEIbHEE TPYIHOCTH.

30. YacTHad DOOHTKA NPAGIASATHCSI K PaspenieHAD STOrO
Bompoca cgemana II. C. HOBAKOBHM, HOCTaBUBIIFAM BOMPOC
0 B3aUMOOTHONIeHAM ceMelcTBA A, # ceMelicTBa

C-MHO®RECTB.

3ToT BOIPOC MM paspemeH A0 KoHna. Ilpepnomenwme, caysma-
1fee KJI0Y0M K 3T0H mpobieme, €6Th, B CYIHOCTA, He ITO HHOE,
Kak yrouremmas JeMMa II B. Cepmmucroro. 9ro yTouneHme
naercst II. C. HoBUKOBHM B CIEXyDIIEM BHIE:

JeumMma. Ecau K., E,, ... cymv npoexyuw niaoccxur ynupopm-
HUL AHOIUMUNECKUT JONOANERUT &), &) - - . ORPCOCACHHBT Pe-
wemamw O, C,..., mowa npoussedenue E, X E, X ... ecms
RPOCKYUR TAOCKOL0 YHUPOPMHOLO AHAAUMUNCCEOID JOROAHENUR &,
onpedenennoro maxum peuwemom C, wmo 6 xaxcdori wmouxe M,
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NPURAONCIHCAWEH K &, MUn Liy 68 MONKOCIU PABEH CYMME MUNOE
R;w R;,, . . ., coomeememsyrowus pewemanm C', C; ... 6 mouxazx
M, M,, ... muomcecms &,, &y, ..., s€HGWUT Ha Bpamow L,
npoxrodsued’ vepes M u napasaessrion ocu OY.
J10Ka3aTebCTBO BTOY JIEMMH IIOJY4YaeTCHd HEIOCPSICTBEHHO
Y3 paccMoTpeBHMA paccy:xaeHuni B. CepmHHCKOro o TOM, 4TO
HpPOSKOMA CUIETHOTO MpousBeleHUA A, €cTb MHOmEecTBO A,.To

pemeTo, KOTOpoe TAM HOJIYHYaeTcA N & B 9TOM paccymkACHHH,
Kak pas ynoBleTeopseT yciopmaMm jgemMu II. C. Hosmrosa.
W3 sToht aemMu II. C. HoBuroBa nocle IIMHHHX U TeXHH-
YeCKH CJIOKHHX pACCYRIEHEN ciaedyeT mpelIoskeHue, Iped-
CTARBIADINES CAMOCTOATENbHHEI HHTEpec:
Teopema. Beaxoe C - mnoocecmso ecmv A,

JT0 mpelJiomMeHHe ecTh 'GO;IBIIIOE 3a0CTpEHAe Tpeio AeHud,
BIIepBHE YCTaHOBIeHHOT0 HauTopoBHueM ¥ JIMBEHCOHOM O TOM,
9yr0 ,BCAKOoe C(-MHOM®ECTBO eCTh HOpPOCGKTUBHOE
MBOM¥ECTBO 2-T0 KAacca'.

H, rMecTe ¢ TeMm, pAedaercs emie Oodiee  SACHOM HCOG6XO-
JTUMOCTb %A% OTHCKATH TaKoe A4, KOTOpoe He ecTh A, w.iu

YCTAHOBHTE TOMRIECTBO ceMeltcTB A, u 4.

31. O0was ynuPopMusauua nacKol0 GHAAUMUNECKO0 Oono-
nenuR. Mu BUAeJIH (CM. § 29), UTO MJOCKOE AHANHTHYE-
CKOe JNONmOoJHeHHEe & ¢ KOHEeYHHMH CeYeHHAMH
YEUHODMMU3HUDPYeTCA ONATH AHAIUTHIECKHM J0-
OOJNHeHUEM.

EcTeCcTBeHHO IIOCTABUTDL BOIIDOC, He.b3A At YHUPOPMUIUPO-
8aMb 6000Uje GCAKOE MAOCKOE AHAAUMUNECKOe Jonornenue &, we
06NAR RUKARUL VYACMEUEL BPEOROAOICCHUN OMHOCUMEANO €10
CeNEHUE NPAMU MG napasseasiomu ocw 0Y?

II. C. HoBurOB oTBeTH YTBEPOUTENBHO HA BTOT BOIpOC,
JIOKa3aB CIEAYDIlee BaRHOS lIpeIJI0ReBHe:

Teopexa. Bcaxoe naockoe anasumuvecxoe donoarenue Mo-
acem OGwume ynugopmusuposano mnoxcecmeom A,.

ITponece, roToprit maer II. C. HoBHROB, cyuecmeenno mpac-
unwmen B MOBBOJIZET BO BCAROM HEIIYCTOM SHAJNHTHYCCKOM
AOLOJHEHHH YKA3ATH HHAWBUIYAJILHYD TOYRY. Ho, Kar moRasH-
BAET CaMHl (PHHAJIBHHY pe3ysabTaT, TPAHCPHHHUTHOE, B KOHIIE
KOHIIOB, HCRIIYHMO, ¥ B HTOCe MH MMEEeM NPOEKMucHoe MHo-
dicecmeo A Jame A,.
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OTmeuy, 9TO npoGiIieMa 00 YKA3AHHU HHIUBAIYAJILHOA TOIKE
B HONYCTOM ABAJIATHYECKOM H[ONONHEHWY MHOI OHIA& IIOCTa-
BIIEHA OKOJIO IBAJIIATH JIET TOMY Ha3aX, IpHIeM A HEOAHORDPATHO
HacTauesan explicite B meyaTH Ha ee 3HAYCHHM KAK MaTeMaTH-
YyecKOM, TaK B PHIOCODCEOM.

CoBepumIeHEO OYeBHAHO, UTO 34eCh IIpPe/ICTABIACTCA CaMad
HACTOATENbHASA HEOGXOJHMOCTH CHelIaTh MajbHelmne H3HCKA-
HAA 0 IPHPOIE 9TOr0 IpOmecca, YKA3HBADINEr0O MHIABHIAYAIb-
HYIO TOYKY B HeIyCTOM AaHAJUTHYECKOM JMOIOJHEHHH, M TOJI-
JBHH OHTH BHBeJeHH OTCIAAa II0 BO3MOIRHOCTH BCE CJIe/ICTBHI.

Cetigac moxa mpesx/JeBpeMeHHO HeJaTh KaKHe-BHGYAb BHBOIH
¥ BaAKIIOYEHHA.

82. Ilonvimxa ‘wiaccuguxayusu sggesmusnoto. VanomeHAHE
pesyanTaTH II. C. HoBMEOBa COCTABIANT COJAEp:RaHHE TPeX mep-
BHX IVIAB ero AUcCepTaluyH, IpeAcTaBIeHHON B pyKonHcH AKale-
mad Hayr CCCP ma comckanMe 3BaHHA OKTOpa YHUCTOM MaTe-
maTHEH. Hackonpko Marepmanx atmx rias paSor II. C. Hosm-
KOBa JABlIseTcA 3aKOHUYCHHHM, L2Basd COBEPHIEHHO JCHYIO
¥ TOYHYD RKAPTHHY HCCASIYEMHX ABICHUN B CBOUCTB, HACTOJLKO
TOCHEeNAHAS dUeTBepTasd I'aBa palOTH IpeACTaBIAETCI CHpOM
1 He3aKOHUeHHON dadice ¢ camom ceoem 3amovicae. Bripouewm, riapa
578, TPAKTYOILaA O MHOKecTBaX 3(Q(QEKTHBEHX, B CMHC]E
H. Lebesgue’a. nump BeCcbMa KOCBEHHO CBA3aHA C MPOEKTHB-
HHIMH MHOZRECTBaMH BOOOIIE.

OcHOBHa# mues BTOM I'IABH COCTOUT B PO3BHCKAHHHE TAKOH
RJIACCHPHUKAIINE MHOMRECTB, KOTOpPAsI 0XBaTHIIa OH He TOIBKO
NPOeKTHBHHE, HO ¥ BOOOINE BCe MHOMKECTBA, KOTOpDHE MOMRHO
HHAUBUAYAILHO OUpeaelHTh .

B 310kt rmaBe aBTOpP IPHCTYHaeT K HCCIEeJOBaHHK CIOXEeETa,
KOTOPHM COBpeMeHHAS HAYKA CUMTAJA IIpeReBpeMEHHHM IasKe
(GOpMYJHPOBATL M CTABHTH B MpPOGIEMY.

BrpaTue comepmanHye HTo¥ I'MIABH cJefyIee: aBTOp CTPOUT
BeCbMa €CTeCTBEHEHM O06pa3soM TakyD KJIacCHQHRAIAD MHO-
#eCTB, 38 NpelelH KOTOPOX MH He yMeeM BHUTH, YIOTpeGUB

¢ Lebesgue B cBoeM 3HaMeHmTOM Mexyape Sur les fonctions représenta-
bles analytiquement (p. 215) nmmer: ,WiTag, ¥ommo Ha3sath (nommer) QPyHE-
Ny, BeNPeICTaBnM)0 aHaIBTAYECKH, W T0 HCCIEAOHAHNE, KOTOpPOe MH TOJB-
EO YT0 NPEANpAHAIN, He CIEAYeT CMEIIMBATH C B3YUCHHEM @ynxyudy, %omo-
prie moxcro nazvigams (fonclions gqu’on peul mommer), T €. ¢ HCCIEZOBaA-
HHEM; K KOTOPOMY G6HII0 60 BHTEpeCHO HPHCTYIHTH™.
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Jamke CTOJb MOr'yIleCTBeHHHU IIpAEeM, KAKHM ABIASZETCA IIpAMe-
HeHHe duaronaau. Kpaccudmganusd 5Ta HAeT OO0 TpPamEC) -
HUTAM TPEeThero KJacCeca, H OCTAETCA HEM3BECTHHM, pac-
IPOCTPaHAETCA Ju OHA, NEeHCTBUTEILHO, HA 6c¢ TPAHCHUHATHHE
9@clIa TPeThero KiIacca, MJIH e TOJAbKO HA MX Ce I MEeHT,

Ilpr HacTOsmEM COCTOSHMH HAYKM X ¥MMes B PYKaX JHIIb
YEa3aHHHY CHPOl MaTepwal, ABJAETCS Ipe:RIeBPeMEeHHHM Ka-
KOe-HMOYIb YMO3aRIOUYeHne 06 ylade BTOR cMelO¥ IONHTHEU
II. C. HoBuroBa. Ho camoe mocTpoeHHe, JaBaeMOe HM, H IIpO-
O0JeMH, C HUM CBSA38HHHE, CTCJIb UHTEPeCEH, YTO Bech 3aMHCel
9TOM TeTBepTON IWaBH cllegyeT, Ge3yCIOBHO, PacCMaTPHBATH,
Kag HAYaJ0 GOJBLINON M OYeHh BasRHOM padOTH. SJech HHTEpec-
HO OTMETHTB, YTO pellleHHe BOIpOCa O TOM, AOXOAHUT JHU ero
RI8CCHPUEALHA OO HepBOro TPAHCPHHUTA YeTBepTOro Kiacca,
MJIHA KOHYaeTCcsd paHbIIe, ABAAETCA YPE3BHYANHO HHTEPECHHM,
TAK KEAK H B TOM H B IpyIoM Caydae HOoayuuid GH TakHe pe-
MIeH:A IPOGIEeMH, KOTODHE HaM celiyac RamyTca GesHaJeRBEMHA.

33. Beupy sHaumTennBOro mutepeca atoi monwTEA II. C. Ho-
BUKOBA MK IPHBOAUM ee 3[eCh LEJNEOM, OTOPOCHB, BIpPO-
YeM, HEKOTOpHE IeTaJld, KOTOPHe HAM KaRYTCA JemaIMAMK
B CTOpOHE OT I'J1aBHOU mied. CaM aBTOp IOCBATHI 3TOMY Ipej-
MeTy Bcero JMOIb TPH CTPaHHUIH, NAB HA MPOTAMKEHHA HX
TOJNIBRO KOHTYD ¢BOEro 3aMHCiIa. Tak Kak BOCCTaHABIWBATH
BCO KOHCTPYRUHD IIpHXOAUTCA JBIIb 10 €@ CKeJeTy, TO CaMo
€060 pasyMmeeTcsd, 9TO JUYHO Ha MeHI AOJURHA IaJaTh OTBET-
CTBEHHOCTE 334 BO3MOZRHOE He[IOHIMaHREe HIY UCKAKeERe CMHCJIA.

1. Bnoane ynopadouennas cucmema YnugopmMuss MHONCECMS.
BospmeM miockocrs XUY m Ha Helt cucreMy S= {E} yHm-
$opMENX MHOXecTB F.

Mu npeamonaraem:

1° Ymo nuxaxue dsa muoocecmea E' w E' cucmemn S ne
uMem oduweds movK;

2° Umo npoexyuwu II' u II" deyr asobux muoncecms E' w E”
cucmemwe S codepoicamca odra 6 dpyrov;

8° Ymo, ecau obosnavum uepes E cosoxynnocms e6cer movex
XOY mnaocxocmu, ACHCAUUL COOMEEMCMEEHKO CMPAI HuNCe
movex Muoxcecmsa E', mo, ecau muoowcecmeo E" codepocum xoma
Ov 00Ny mouxy muooicecmsa E, mowda ono dosxcno codepocams
u 6ce mouku mruoxcecmea KE, abcyucca xomopwz npunadiescum
npouzsedenuro Il < IT".



K mogcHeHMI ONMCAHHHX CBONCTB CHCTEMH YHHQOPMHHX
MHEOMECTB S cjeayer Q00aBHTh, UTO CKA3aHHOe B NYHKTax 1°,
2° 7 8° BHpARAET JHIIL TO 06CTOSATENBCTBO, 9TO M3 ABYX JD-
Grux mpomects F' U B’ cHCTeMH S OFHO HENMPEMEHHO JeRHAT
HE®e apyroro, W 4ro ecnu B’ jemur nume E' m K" pacno-
romeno Hume E'", To I maxomurca mmme K.

Takuyu 06pasoM, cucTeMa S={F } yanpopuuux muomecrs F,
obmamaiomas CBoftcTRaMM 1°, 2° u 3% eCTh CHCTEeMA YNOYA-
douennan.

Cumcrema S={FE} yHADOpPMHHX MHOMRECTB HA3HBACTCH
onoane ynopadouexnwnod, €CIM BCAKAA €e YaCTh EMeeT IepPBEIN
97IeMEeHT, T. e. e BCAKAA dYacTb S; cHCTeMH S mMeeT caMoe
HARHee B Hell YHEQODMHOEe MEOReCTBO I,

B pmanpmEeMimeM MH OyZeM pacCcMATPHBATE HCRINUUTEILHO
OIHY AWML BIOAHE YHOOpANOUeHHHe cucTeMH OS-={FE} yHm-
¢popmuex MuOMKeeTB Ji. MH 0COGEHHO HACTaWBaeM Ha TOM, 9TO
gaxm noanod ynopadovennocmu cucmemss S 6 cuay ceodcms
2%, P u 3° ecmb YHCTO reOMeTpHUIEeCcKHUN ghaxm, H 9TO
ITOATOMY O/IHA K T8 Re caMas cucTeMa S yERGDOPMHHX MHOMECTB
He MOReT OK&3aThCA M BIOJHE YIOpPANOYEHHOH, M He BHOOJHE
YHOPAIOYCHHON: 806Ch JOANCKO UMEMBCA UMO-AUO0 MOALKO 00O
(Cp. Hamp. MHOMRECTBO BCeX DAIMOHAJBHHX TOYeK, KOTOpOe
MORHO pacCMaTDHBATH: % KAk He BIOJde YNOPANOYEHHOE, u
Hak BOOJIHE YIOPSAMOYEHHOE B 3aBHCHMOCTH OT IIpeJBapHTeNb-
HOrO OIpeeNieHHA IOPAAKA CICGJIOBAHEA 3JeMEHTOB MHOMRECTBA,
ONMH 38 APYTHM: B CHCTeMe S 3TOH HEOIpeAeNIeHHOCTH OHTH
e MOMeT, IOTOMY UTO 3TOT IOPANOK CIlie JOBAHHS OnpeNelsdercs
cpoicTRAME 1°, 2° E 8°, CIIeMOBATENBHO, YUCMO 1COMEMPUNECK,
M pa3 cHcTeMa S 160MempuNecku 0ana CBOMMH OTAENbHEIMU
MHOECTBAMH — DIEMEHTaMH [/, TO BTHM CAMHM VXRe YCTaHO-
BIIEH TIODAZIOK CJIENOBAHHUS OJUH 34 JDYTMM ee 3JleMeHIOB, H,
3HAYAT, GakT DONHON YNMOPANOYEHHOCTH CHCTEMH S ecTh YHMCTO
reomerpadecKa QaKT, He 3ABHCANHE HN OT KAKMX JPYTHX
JOTONHUTEIBHEX YCIOBH).

1. Mowmnocmd enoane ynopadovennod cucmemdv: S. IlepBriit
BOIIPOC, IOAJIe/RAINAA BHACHCHHI, 3T0 BOMPOC O TOM, RAKYD
MOIMHOCTH MOMKET HMeTh BIONHe YUopdanodeHHAS cucTeMa S
yuudopMHHX MHOKeCTB [L?

Jlerro BHIETb, UTO €€ MOWHOCIMY HE MOXCem nNPesocro-
dums ..
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Jjg Toro 4ToOH BHAETH BTO, 0603HaAYEM uepe3 [ coBoryi-
HOCTH TOUeK, IPHHAIJERAIINX MHOMRecCTBAM cucreMn S. Che-
JoBaTtedbHq, H ecTh coellmHeHHe BceX MHOMRECTB [ cucTeMH O.
B cuny Toro, uto cucreMa S eCTh BIOJHe YIOpSAZOYEHHAS,
IIOCKOe MHOZRecTBO TOuUeK I ecTb mhoacecmeo ¢ enoaxe yno-
PAOOUEHHOIMY CEUCHUAMU, KROTOPHE IIO3TOMY JORHH OHTH
CYCTHHIMY.

0603gaguM ype3 /i NpPOERIUM IJIOCKOI0 MHOMecTBa H Ha
ocb O0X. Fend # NPHHANJERMT K A, mepleBIuEyaap P, Bcrpe-
TUT MIOCKOe MHOMRecTBO H BO BIOJHE YHOPAZOYEHHOM MHOMRe-
<TBe R, THIA Yy, OOCO3HAYMM Ypes /, COBOKYLNHOCTh TOUEE &
MHOJEECTBa B, IJIS KOTOPHX y,==a. SICHO, YTO B CHIY STHX
0G03BaYEHMY MH MMeeM TPaHCPUHHTHOE Pa3Iomenme

he=h, dhy4 ..t byt it b ... 12 (26)

OGosmaguMm uepes F, COBORYNHOCTH TOYeK MHOMRecTBa H,
MMeDIAX CBOM [POeKIWH NpHHAIJIERAINYMH K MHOMRECTBY A .
slcHO, uTO mMeeM pas3IOReHHE

H=H 4|+ H-t{+..+H,+...+H +......|% (27)

Tar kax mepmeHAMERYRAp P, Korja & npoGeraer MHOMKe-
CTBO /,, BCTpeYaeT MHOKecTBO J, 10 BIOJHE YHOPAMOICHHOMY
MHOMECTBY K, THIA, B TOYHOCTH PABHOI'O %, TO BTO MHOKECTBO
H_, MORHO NpeACTABATHL KaEk COeIWHEHHe CUeTHOTO YHCIa
yaudOpMENX MHORECTB ¢, H = {e}, Ka:R0e B3 KOTOPHX UMEeT
npoekquo Ha ock OX TORIEeCTBEHHON MHOMRECTBY /A, HAYIIHX
BBePX BIOJHE YIOpAJOUCHBHM MHOJMEECTBOM THIIA B TOYHOCTH
PaBHOTO 4.

MHu Temephr yTBep:kzaeM, WTO Mwuodcecmea LI, cocmaeaao-
wme cucmemy S w UMEWWUE MONKU HA MHONCECMEBE € 00Pasym
cuemuoe Muoxrcecmeo. JleiCTBATeNbHO, eciA OH XejI0 CHIJIO HHAaYe,
TOTZIa- CPefd MHOKECTB ¢ MMEeTCA CaMoe HH:KHee, MYCThb ¢,
cofepmamice TOYKM HECYETHOTO HHCIA MHOMeCTB JF, HYCThH
JTUMHA MHOMeCTBAMHU [/ GymyT:

ESO’ EB#"'. .an, " e EB‘I’ .....-]Q,
B°<Bx <l B<lloe et 8

MH IpH# 3TOM BOBGe He DpefmosnaraeM, 4ro B, B,,... CYTh
TPaHCHPHATHHE YMCjla BTOPOTO KJaacca: BTO MOMET OKA3ATHCA

rge
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QarTUYecKd HeBepHHM. TOo, 9TO MH B INIPABE IOpPEANONORHTD,
5TO MMEHHO TO, 9TO HU OJHO M3 MHOMReCTB [, He HMeeT TOYEK
HURe MHOMOCTBa ¢, HeHCTBUTENBHO, MHORecTBa By, HMEOIIHE
TOYKY HHKe MHORECTBA ¢,, MOT'YT UMEThCA JHIUb B CUETHOM
qHCNEC, ITOTOMY 4TO MHAYEe ¢, He OHJIO OH CAMHM HHRHAM
MHO!RECTBOM COeJHHEHHA H,, cOofep/RaIfHM TOYKM HECUYETHO —
MBOTX MHOMBecTB J/; HO pas TaK, TO MH MOMKeM W3 IO0CiIeno-
Batenbuoctn KBy, By, ..., Euy .. By o.....|Q mpocro
BHYEPKHEYTh BCe Teé MHOMRECTBA, KOTOPHEe HMEOT TOUKH HHRE
MHOMKECTBa ¢,, H HePeHyMepPOBATH 3aHOBO OCTAJBHHE HB/IEKCaMH

Bas Bis Ba--vs Busvos Burevones |9

Hmax, nu o0no us muoscecms ILi,, ne wMeem mouex wnudsce
muoxcecmea e, . Mycrs M, ecTs TOdRA MHOMECTES B, nema-

Iad Ha €, ; ME oﬁosnaqnu gepe3 m, OPOeROHD TOYRM M, Ha
och OX. Ilyers M, ectb TOYRa MHORecTBa F,, IpHHAAAema-
IafA K MHOMRECTBY €, ; IYyCThb M, eCThb ee NPOEKIHA HA OCh
OX. Mu yTBepsmmaeM, 9T0 nepueEgmeynap P, He BcTpedaer
MEORecTBa K. J[lefCTBHTENbHO, 5Ta BCTPEYa HEBO3MOXKHA,
OYEeBHIHO, HE HURE TOYRH M,, HH BHIIE €€, HE B camou M,.
Orcopa crexyer, 9T0 7, He OPUHANIERUT K MPOCKIMH MHOME-
crBa E,. Ho npoexnusa MmomecTBa F; B TAKOM CIydae NOJRHA
COZEpHATHCA B IPOERIUM MHOMRecTBa F,. OT0 3HAYAT, YTO
TOUKA 7, NPHHANJICRUT K MpOeKNuu MHOmecTBa K, W, 3HaYAT,
mepueHauRyaap P, BCTpeYaeT HaBEDHO® MHO!RGGTBO E, . fcro,
YTO BCTPEYS 3TA noamna GHTH ewuwe TOYRE M), T. e. no.nama
IpOM30HTH B HEKOTOpOU Touke N, memameit ma KpUBOH e,,
rAe @, >a,. Ilyors Temeps M, ecrb TOUKA MHOmecTBa Ky,
OpHHAJIERAaA MHORECTBY ¢, ; IYCTh m, €CTh e IpPOeKIHsk
Ha ock OX. IlompemHEeMy, TOYKA m, HE MOMET IPHHANICRATDL
Ipoexndy MHOMecTBa [F,. dHauur, Toura m, 3aBeJOMO IpH-
HAJUIeKHT K [OPOEKIEM MHOMecTBa F, ¥ I0BTOMY uLepIeH-
maeyasp P, HaBepHoe nepecedeT MHOMeCTBO [ . fcmo, 910
aTa TOUKA IEPeCedeHHd, mycTb NN,, NOURHA OHTDH 6biuic TOURH
N,, T. e. NONRHA HAXOAWTHCA HA RpUBOU e,, @, >a,>a,.
H max daxee.

BooSme Touka M. wHomecrBa FE,, DpHHALJIERAMAL
MHORECTBY ¢,, HO HMeeT CBOe#l mpoekmue m., Ha 0ck 0X,
BXOAAIe! B MpOeROHDL MEORecTBa [, . Ilosromy toura m,
3aBeJOMO NPHHANIEMUT K NPOeRIEU MHOMRecTsa K, W, 3HAUUT,
neprneanuryiaap P, HaBepHOe IlepecedeT MHOmeCTBO K ;
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0603HaYMM 3Ty TOury mepeceuenusa P, ¢ K, gepes N.; cHo,
9T0 OHA AOJUKHA OHTH 6bitie MOCTPOSHHHX paHee TouekR M, =N,
N,, N,...|Y, 'T. e. HO/RHA HAXONHTHCS HA MHOMKECTBE €,
rie 0,< a4 << ...<a. TaruM 006pasoM, MH OPAXOAUM
R TOMY, 9T0 NepHeRAuKYyIap P, NepeceraeT HeCICTHO MHOIO
MHOMKECTB €,, €4 -+« €pp -+ .-~ |2, UTO HEBOBMOKHO, TAK KaK
TouRy mepeceuesns N, N, N,, ..., N, . |2 o6pazyoT
BITOJIHE YIOPAZOUEeHHOEe MHOIRECTBO.

BepHemca ® IepBOHAYAJIBHOMY IOJOMEHHD BoOmpoca. Mu
YCTAHOBHJIH, UTO TOUKH MHOmecTsa H, MOryT UpHUHAJIeRATEH
JHEIIb CYETBOMY (KOHEUHOMY) UHCIY MHO:RecTB F cucreMu S.
M TaR KagR 9HCIO a 06S3aTelBHO eCTh 4%60 KOHEJHOe JHCIO,
A%060 TPEHCOHWHETHOS WHCIO BTOPOrO KJIACCA, TO MHOMECTBA LI,
IMeBIIue cBOM TourM Ha H, Haxoparcd, caMoe Gonpidee,
B MOmMHOCTH N,. A TaK Kag, [eHcTBHTEILHO, 6CAK0¢ MHORE-
cTBO F, BXO/AImee B COCTAB CHCTeMH S, GaKTHIECKH HMeeT Bce
CBOH TOYRH HA MHOMecTBe H, To OTCHja CleAyeT, UTO MOII-
HOCTh CHCTeMH S He mpeBHINaeT ¥, (4. T. X.)

Kar ciencTBue MH NOJYydJaeM:

Tun snoane ynopadouenno® vcucmemvs S ynugopmrsx
muoacecms E ecmv mpancunumuoe uwucao mpemvelo waacca,
wAU HUNCE,

OTMeTEM IIpH 3TOM, UTr0 CaMoe NOKa3aTelIbCTBO 3TOTO mMpej-
JOREHAA maeT GOJbIle, yeM COAEPMRHUTCA B er0 QOpMYJIHpPOBEe,
YMEHHO: 67404HE YNOPROONEHHAL cucmema S YwuPopMHuLE MHO-
acecms I 6ceida moocem Owmbv -Ifexmusno nepenymeposana
YUCAAMU KOHCURWMU % MPAGHCHURUMAMY 6MOPOIO KAQCCA.

B panpHeltmem MH 6yaeM o0G03HAWaTh DTOT THO dYepes
CHMBOJ Jt,.

HUTax, MH MMeeM Cmpoloe HepaseHcmeo:

pe < Q%

rae Q% o6o3HayaeT NepBHY TpaHCHHHUT YeTBEPTOro KIACCA
(10 OOHYHOI CHMBOJIMEe: @ =@, u Q*=Q,; MH He moub3yeMcH
e, Tak KaKk camMoe CYMeCTBOBaHWE TPAHCPMHHUTA UETBEPTOro
KaIacca @, HaM npe/icTapiderca eme G6ojee YCIOBHHM, YeM
CYILECTBOBAHHAE CaMOro Q).

HI. Odpamnar npobaema 0 mune 6nosne YnoPACOYEHNOU
cucmemws S. 31eCh CIIeN0BaJIO GH MOCTABHTH 0GPATHY 0 NPOGAEMY:
AAHO IPOU3BONABHOE TPAHCPUMHHUTHOE UHCIO 8TO
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Kjgacca M;, YsHaTh, CyHmecTBYET JdHU TaKad BIIOJI-
He YyIOpAOodYeHHAd CHCTeMa S, COCTaBlIeHHAad
n3 YHEPOpMHHX MHO®ecTB F, S={L}, Tuna roTO-
polt B TOYHOCTHY paBeH M, p,==p?

3aech TONKOCTH OOpaTHOU ITPOGIIEME COCTOHUT B OUpe/ielieHHHA
CAMOI'0 CMHCJIA CHOB: ,0ato MPAHCEHUHUMHKOE YUCAO 3-10 KAACCAE.
Mu 3T0 MOHEMMAaeM TAK: CerMeHT MOPAKOBHX YHCell, OTCeKaeMHN
,2JOHHHM® TpaHCOHHUTHHM YHCIOM p TpeThero Kjiacca, Iepe-
HYMEepOBaH TPaHCOPHHUTHEMHY YHUCJIaAMH BTOpPOTO
kaacca. U camoe ,3adanwe’ TpaHCEGHHHTA 3-T0 KJacca ) eCTh
He YT0 HMHOe, KaKk 3aJlaHKe OIpeZleJeHHON HyMepa-
NYH CerMeHTa MNMOpPAAKOBHX YHCeN, mpeAIIecT-
BYDIMUX YUCAY i, IPE NOMOINM TPaHCPHHHTOB
BTOpPOT 0 KIAaCGA.

MH BHAUM, YTO TOHKOCTH OOPATHON IPOGJAEMH CBOAMTCA
Ha elle GOJBIIYID TOHROGTH, COCTOANIY B OIpeleleHHH TexX
cpedems, TIPA MOMOIIYM KOTOPHX MH MokeM nMeTh $aKTH-
yeCcKHXe Takwe nepeHyMeposamns.

WNHCTpYyMEeHRT B Bujle RNOJHE YIOPANOUEHHON CHCTeMH &S
yHHDOPDMHHX MHOmecTB [J, BBejleHHHH [I. C. HoBHKOBHM M ony-
CAHHH{ B HAYale § 33, IIOHATHO, JABIAETCA BeChbMa BAKRHHM
HHCTPYMEHTOM, HO He CJe[yeT I[epeoneHHBATh ero CHIYy.
B camoM neie, ecid BIIOJHE ynopAmodeHHad cucreMa S=={K}
HaM JlaHa YHCTO eOMETPHUYECKH, T. €. TOJIBKO Kak MHOMKECTBO
BCeX TO"€K INIOCKOCTH, el NMpHHAJICRAUIMX, B cJleJ0BaTelbHo,
eme B He pacliellIeHHOM BH/e Ha YHHQOpMHEHEe MHOmecTBa F,
TO HHYTO HAM He II03BOJiAeT BHIIOOIHHATL TaKoe pacllelsieHue
Y3 ONHHX TOJBKO T[EOMETPHYECKHX COOOpakeHHI H, CIej0Ba-
TEJbHO, MH B 3TOM CJIydYae COBCeM He MMeeM HHUKAKOI'O TPaHC-
¢uanTa M, Jaa Toro, uro6H TpaHCGHHHT TpeTher'o Kiacca .
ITOABHICA, cHcTeMa S dowicka Obme Ham 3aparee 3adanmnosn
8 pacuwenaennom sude wa yrnudopmuvie muoncecmsa L. Tonsro
TOrZa MH MOREM KOHCTATHPOBATH, €CTh MJIH HeT pPaccMaTpH-
BaeMas cHcTeMa S BIOJHE YHOPALOUEHHAS, M B BTOM IIOCIeEl-
HeM clydae, Rak mokasmpaeT II § 83 (cM. cTp. 64), npoussecmu
Puxmuneckoe nepenymeposarie mpancGuNUmMam 6MopPold KAGCCE
CEIMERMA %UCCA, OMCERACMOI0 MUNOM ..

TakuM o6pasom, Ipolecc IepeHYMEpPOBAHMA CerMEHTa,
OTCEKaeMOT'0 THIIOM M, TPaHCOMHHTAMH BTOPOrQ KJi1acca, MpOoH3-
BOIATCA JHINb 70CAe Mmot0, KaK OyOeT IpPoMsBeleHO paciie-
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NJeHre CUCTeMH Ha YHEQOPMHHE MHOJRECTBA 1i, T. €. HepeHy-
Meposanue C800UMCA K PACULELRACHUI.

BecbMa BepoATHO (MH [AyMaem, d9TO JeJ0 3[eCh COBCeM
HJAEMEHTapHO W 4YTO OCTAHOBKA JHIIb 33 MeTHuKxo? HYRHOTO
MOCTPOEHHH), YTO BEPHO H OOpaTHOe, T. €. 4To Ji00e 3apaHee
»PHECHPOBAHHOE* IIepeHYMEpOBaHHME CerMEHTa, OTCEKAeMOro
TpaHCOHUHUTOM M TpeTHEro KJaacca IIOMOMbI TPAHCHHUHHUTOB
BTOPOr'0 KJIacca BJedYeT COBepIIeHHO OUpefeleHHOE IMOCTPOEHM:
BIIOJIHG YHOPANOYSHHON CHCTeMH S yke paclIenieHHON Ha
yezdopMane MEOmectsa F, S= {F} rtaroihr, 4T0 M, =M.

Ecax 570 mpaBHIBHO (a BTO KameTCs BePHHM, €ClIH CYAHTH
10 AaHAJOTHH C CYIISCTBOBAHHEM BIOJIHE YHOPAZOYEHHHX
cucTeM S, THI KOTOPHX §, €CTh HANEpe[ BafauHHH® TpaHC-
GuHHT BTOpOr® Ejacca, p,=a), TO TOIIZ BOIPOC O 34JAHHH
TpaHcUHWTA M TPeThero KJjacca €cTh JHINL BOIpOC O IIO-
CTPOGHHH  BIOJHEe YHOOpAJOo4YeHHO! cHeTeMH S 1 o pac-
wenaenuw ee wa yrugdopmuvie muoncetmea F, S={L}.

IV. Jadanue cucmem S yrnuopmnwix muoscecms, nepewy-
MEPOGAUNDIT MPAHCHUHUMAMY BMOPOID KAACCH. 33 MATEMATH-
yecrHi amnapaTt, sajaomuit Takue cuctemun S, 1I. C. HoBuros
GepeT IIPOCTPAHCTBEHHHE peIleTa.

(Iycts B TpexmepHoM mpocTpascrBe OX YZ uMeerca HeROTO-
poe TIpOCTPAHCTBEHHOE MHOMECTBO C, KOTOpOE paccMaTpUBaETCs
K3k pemero. Ilepeceras ero BCeBOSMOMRHHIMH BepTHEAIBHEIMHE
NpAMEMHE (T. 8. IPAMHMH, DapaJldeJbHHMH ocH OZ), MH
OTOMpaeM BCe Te ¥ TONBKO Te IpsMbie, KOTOpHE IEepPECeKanT
pemeTo. U B BUONHE YHOPANOUEHHOM MHOMECTBE TOYEK OTHO-
CHTENbHO IIOJOMHUTENBHOrO HampaBienHs ocH 0. 05osmauyum
uepes S mepccedeHwe BCEX BHTHX MPAMHX ¢ IOPHBOHTATBHOM
nnockocTh XOY. fcro, uT0 HMeeM TpaHCQHUHHTHOE pasiIo-
JReHue Ha KOHCTHTYaHTH INIOCKOI'0 MHOMRECTBA TOYEE S:

§8=8+8,+8+...+8+...+8+......]12 (28

rae S, 0603HaUaeT COBOKYIHOCTH Todeit M miockocta XOPY
TAKHX, 4YTO0 mmepueHAWRyadAp [P, nepeceraer pemero C B
BHOJHE YHOPAJOYEHHOM MHOMKECTBE THIIA B TOYHOCTH PpaB-
HOTO 4.

Eciz Besikad HemyoTas KOHCTHTYaHTa S, ecTh yHE(POPMHOE
MHOMECTBO, MH TOT[la B IIpaBe DACCMATPHBATL MHOMRECTBO S
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Kak CHCTeMY, COCTABICHHYD K3 YHHQOPDMHHX MHOReCTB K,
T. €. Kak 8= {F}, ¥ COOTBeTCTBeHHO INRCAThH

S=E,+E+E+...+E+...+E+......12 (29)

I'e MH IojaraeM
E,=S,

Bamnmo ormeruts, 4ro cucmema S={E} ynugopmruz
muoxcecms E asagemca 6 pasaoicenuw (29) cpasy dannon Ham
8 YIHCe NEPERYMEPOBANHOM 6UOE MPAHCPHURUMAMY 6MOPOI0 KAGCCH.

Eeaa ara cucreMa S yEHQOPMHHX MHOMECTB €cCTh BIIOJHE
yoopamoyeHHada (B CMuHcIe 1, § 33; cMm. ¢Tp. 63), Toraa
TpadcPUHUT p, TPETHCTO KAACCa ABAAETCS HaM 3a[aHHHM, TOTOMY
9TO OCYIECTBACHO He TOJHKO pACIIeILIeH#He CHCTeMH S Ha YHH-
dopMEEe MHORECTBA, HO Oaice NEPEHYMEPOSAHUE IMUL MHO-
dcecme mpanchurumansy emoporo xaacca. OTMETEM IIPH HTOM,
9TO 3TO NEepeHyMepoBaHEe, Iapaemoe HaM pemeToM O, MOmer
COBCEM He COBHAaJaTh C TeM IepeHyMepOBaHHeM BHONHE YIIO-
PAXOYEHHHX CHCTEM S YHH(DOPMHHX MHOMKECTB, KOTOpPOE€ MH
samuE B I § 83 (cM. ctp. 64). Ho BT0 HecoBUameHNe He Ipej-
CTaBJAeT HE MaJeHmero. Heymo6CTBa, TOTOMY UTO CaMOil BaR-
HOM [Jd HaC BeMbD SABIAETCA Mmun Y BIONHE YIOPAMOYEHHOHN
CHCTeMH S YHHQODMHHX B5lIeMeHTOB, KOTOPHM, HOHSITHO, CO-
BEPIIEHHO HE BABHCHT OT MAHEPH IepPeHYMepOBHBATH CerMeHT
YHCeJI, OTCERACMHN THIIOM M.

B pampgefiieM MuH 6ymeM mpeamonaraTh pemero C Bcerpa
BHOHpaeMHM TaR, 9YTO6H cucreMa S OHJa COCTABICHA H3
yBrdopMHHX ROHCTUTYaHT F H dYTOGH OHA OHIA 6hoAHE
ynopadouenxod B CMHCIE oOnpegejeHdd, JaHHOTO B 1 § 38;
IepeHyMepoBaHue Re YHEQODMHHX MHORecTB F MH GepeM To
caMoOe, KOTOpoe JaeTcd pemeroM (; T. e. pasiomenueM (29).

B aTOM ci1y9ae Tam p, cHCTEMH S MORHO CINTATE ,381aHEHM,
IIOTOMY 4TO NePeHYMepOBAH CEerMeHT, OTCeKaeMHH y, MOMOIMBI
TPaHCHHHATOB BTOPOTO Kiacca.

Taxum oGpasoM, ,sadanue’ mparc@unumos mpemoeo xiacca
céo0umca % 3adanuw mpexrmepunz pewem C.

V. Bubop ocnoenwz onepayud, Haumpas ¢ BTOr0 MOMEHTa,
H3JIOROHHE HAIEro aBTOpa, OO CHX HOp OGHIBIIee KOHCICKTHB-
HHM, CTAHOBHUTCA HEACHHM H ,ZHepemmruTelbHHM. Ilocae TOroO
Kak OHJl BHODAH HHCTPYMEHT, BBOJAMMY HeNOCpeICTBEHHHM
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00pa3oM B MaTeMATHUYECKWE ROHCTPYKIZHM TpPAaHCPHHATH 3-T0
RJacca, HaCTYIIAeT BpeMsA CTPOHTH KiaacCRHEAIIMD MHOMRECTB,
gaymyio mo sTaM TpaHchmHuTaM. HO anmsa Tako#i Riaaccudpmra-
OUH HeOoOXOAAMH IPOH3BOAMAIIME ONEpalliy ¥, 3HAYHT, Heolro-
dux 6v/0p 0CHOBHEX, HE3ABUCUMNT NPOUIGOTAUSUT ONEPAUUN.

ABTOp B 3TOM IYHKTE€ Kak pas3 M O0HapYRABaeT ROJeOAHMA:
OTHpaBIAACH OT OJHOI0 CHOMCKA OIlepandil, pPacCMATPHBAEMHX
M KaK OCHOBHHE, aBTOD B TEUEHHE CBOEr0 HIIOKEHHAA
#3MeHseT 9TOT CHHCOK, BHOpAaCHBadg HEKOTODHE ONepalluH
W BBOAA Apyrue. 1103TOMY HW3JI0K€HHE aBTOPA B 5TOM UPE3BH-
9affH0 BAsKRHOM M OTBETCTBEHHOM HIYHKTE CTaHOBHTCH CMYTHHM

H HepemuTeJIHLHEM.
Onepamme, ymoMuWHAeMHEe aBTOPOM HA IPOTAREHHH Beei

paGoTH B Pa3lMYHHX e€e MecTaX, CYTh CjAeARwoIIue:

CueTHOGCYMMUpPOBaHHKE Pa3HOCTE, TOMeOMOP -
HHe npeobpasoBaHHA, NPOEKTHPOBAHHNE Ha OpoO-
CTPaHCTBO HH3IIEro YHclda H3MepeHHN, B-npeo-
6pa3oBaHHEe, OONOJNHEeHHE, AHArCOHAJXL, pemeTo,
CBEepPTHBaHMEe INIPOCTPAaHCTBA B NIAOCRKROCTH H 0O0-
paTHOE Pa3BepTHBAHHE INJIOCKOCTH B NpPOCTpPaH-
©TBO, cooTBeTcTBHe Cantor—Bern stein’a, #u, Ha-
KOHell, oco0asd omepaldd, BBOAHMAA 4BTOPOM, TpPaHCPHHHUT-
HOrO XapaKTepa YTHIHM3HPYOIMaA COBOKYIEOCTH BCeX uGHceld
BTOpPOT0 KJIaccd (¥ TOJHKO OXHH 3TH YHCHA), H H03BOJIANIAA
QTHOCHTH J1e6eroBy OuHapHoMY pemery J’ olipefelleHHOE IIpoO-
CTPAHCTBEHHOE MHORECTBO; JJIA KPATKOCTH, MH B JalbHeHINeM
OymeM Ha3HBaTh 9Ty Ollepalpm: ,2-0THECEHHEM .

OrrocuTelIbHO (YHJAMEHTAJILHON Omepaldd ,CYeTHOE
NpoH3BeNeHH e aBTOP HE YIOMHHAET COBEPIICHHO.

Ecim MH 0poGemuM B3TOT CHHCOK OHEPallHi, RCTATH CKa-
3aTh, He BHIOMpaeMHH aBTODOM B 5TOM €r'0 BHJE 3a OCHOB-
HOM, TO MH HeMENJeHHO 3aMedaeM, 4TO MHOTHE ONEpaldH
PasiIoRUMH Ha 06ojee IpOCcTHeE, PUrypHpyOINAe B 5TOM CIHCKE.
Tar, HanpuMmep, Pa3HOCTHh CBOAHMTCH K INpom3BeJe-
HAD H JONOJXHEHH N0 (opMye

E,— E,= E, X CE,

T'omeoMopdHEEe Tpeo6pasoBaHuda CYTh YaCTHHIt caydalt B-mp e-
o6pasoBaHuil. IlpoerTHpPOBaHWMe HA TIpPOCTpaH-
CTBO HA3MIEero YWclia HB3MEPLHHYU ecTh ONATH YacT-
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HHU caydanl B-mpeolOpasoBaHmda Ho m camo B-npe-
06pa30BaHKE pA3IOKHMO Ha [OCHeJOBATEJbHEE CTY-
IeHd, Kamaasd H3 KOTODHX e€cTh NPOEeKTHPOBAHHE MJO-
CEOT0O MHOMRECTBa H3 NpAMY® JHHHD, T. €. COBCEM
plleMenTapHasd ¢OpMa HpoeKTHpOBaHEHA. [Juaronaas
pasiaraercd Ha IpOH3BeJeHHe, NOIOJHEHHE H IpO-
eRTHPOBAHHE HJIOCKOIr0 MHOMReCTBa Ha NIPAMYD.
PemeTo pasmaraercad Ha npoH3BejeHne m B-umpeol-
pasoBaHHa. CBepTHBaHHEe NPOCTPAaHCTBA B IIJIO-
CEOCTh H O6GDaTHO® pPa3BepTHBAHHE IIJOCKOCTH
BIOPOCTPAaHCTBO [POHCXONUT IPH HOMOIOM ONHHEX JIHIIE.
B-npeo6pazoBanmi. CoorBercrrue Cantor-Bern-
stein’a pasgoREMO Ha CYMMHEHDOBaHHEe, pPa3HOCTH
n B-npeo6pa3oBaHuA; KpoMeé TOro, OHO H HE HYRHO,
TaK KaK MOMeT OHTH 3aMeHEHO omepallmel CBepTHBaHHA
NPpOCTPaHCTBA B HOJAOCKOEGTDH, KAK 9T0 OyJeT HaMH
coenaHo. Ocraerca mmmb oxgma omepamusa I1I. C. HoBuroza:
,Q-0THeceHHE ",

TaruM o6pa3oM, B RadecTBe MJeHCTBHTEIbHO OCHOBHHX
onepanuid, cieiyer, IO HalleMy MHEHHI, OCTaBHTh HA IEp-
BHX IOpax JUOIb CAEdYDIIHe:

1° Cuemnoe cymmuposanue;

2° Cuemmoe npoussedenue;

3° Ipoexmuposanue RAOCK0I0 MHONCCCNER KA NPAMYIO;

4° Jonoanenue U

5° Q-ommuecenue.

Mu nomemjaeM Ha DIpejmociaeZHEM MecTe OIEpamumn: J 0-
OJIHEeHH e, TAK Kak OHA COBEPIIEHHO OCOJEHHOI'O XapaKTepa,
CYOYIH QOCOAIOMHO 0OMPUUAMEALHOY.

K crasaHHoMY MH IPHOaBEM cleAybiiee NpHMEYaHUe:
omepamuum 1°, 2°, 8° 4° @; 5° mnpenmoJaraT, 9TO HHTEpECY-
0TCA JUIID AUHEUHWMY B NAOCKUMY MHOmecTBaMiu. Heau HH-
TepecynTcA Kak (OHHAIBHHM pe3yYJIBTaTOM OXHUMY
JIHWD JA%HedHbMu HIE NAOCKUMY MHOMRECTBAMH, TOIJa HET
HaJOOHOCTH BHXOZUTH M BO BpeMd NpOMemYTOUHHX [OCTpOe-
HHAW 32 IIpellelld onepandit 1°, 2°, 3% 4°, 5°. licim me memanT
OpHHAMATE BO BHHMAHHE B MHOMRECTBA, PACHOJOMEEHHHE B IpO-
CTpaHCTBaX KOHEYHOI0O HAM CUYETHOr0 ! dHejaa H3MEpeHWHH,

1 My He paccMaTpmBaeM ,IPOCTPAHCTB ¢ WHCIOM H3MepeHH{ BHINE CYeT~
HOro®, Tak K&K CYATAEM, YTO NPIBIEYCHAE TAKOBHIX MMEET BCErja XHNIb YACTO
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HIX €clIH HMMEOT HEKOTOpHE olaceHmd, 9T0 onepapusa 3°
HeJ0CTaTOUHA, TOLAE CJelyeT 3aMeHHTH Omepaldio 3° omepa-
nueil 8% ciefyoInero BuAa:

8* Ipoexmuposanue 8 NPOCMPAHCIMEAT KOHENHOIO UAW CUEM~
NOW0 YUCIE UIMEPCHUR,
#1051

3% B-npeobpaszosanus ¢ KOHEUHWM UM% CO CHEMHHM UC-
AOM NEPEMEHHBILs

V1. O6uyunt 6ud waaccugpunayuwu sggexmusnoso (Classification
de Ueffectit). O6mm#i BUA 3Toi RIacCHPHKAIAHA, 38IyMaHHOR
II. C. HoBHUROBHM, Ta&KOB:

-K;], KI,Kz,o--K..-...,KQ-...K;..--.-,],-L* (30)

[LH

rfe OCTaeTcsd 0 CHX IOp ellle HEeH3BeCTHHM, HMeeM IH MH
HEPABEHCTBO w* < Q% WM ‘Re PaBEHCTBO p*=—Q%; zmechr * ecTh
»TIePBHI TpaHCOHRHUT 4-T0 EKjacca“. B oTOR ERIacCHPHRAIMHA
obwui 4aen HanucaH B Bage K, Te @ ecThb: w.Au KOHEUHOE
9UCI0 UAw J10060# TpaHCPHMHAT BTOPOr'0 Kiacca, w4 TpaHcOhH-
HHUTHOE YHCIIO TPEeTHEro Kiacca, J06oe OpE p¥=Q, ¥ MeHb~
mae YACHA 1% €ClIH p* ecTh TPAHCHHHHT TPETHEr0 RIACCA.

BasxHee Bcero saMeTHTh, UTO Kamauit EIacc K, COCTABICH
A3 AUHEUNHT MHORECTB, INPEJCTaBIANIIHAX c060!t BCCBO3MOIR-
HHe paspe3H HEKOTOPOI'0 COBEPIIEHHO ONpefel]eHHOr0 MMIOCKOI0
MHOZEecTBa F_, mpaMuMY, napaiiedpHHMH ocm OY. Tarum
o0pa3oM, ecaxu xaacc K, cocrouT m3 9gfgiexmusnoto continu-
t#m’a ( ¢ IIOBTOPEHUSAMU) JAUHERNHBT MHONCECMS.

Hrak, ruaccudpuranmm (80) odderTHBHHX MHOMRECTE (,ensem-
bles qu'on peut nommer“), cnemyd BHpamenno Lebesguea,
UMEeNT MapallyIeJbHYK eif TpaHCHHHUTHYD IOCHeN0BATeIbHOCTD
WHAABHIYAJbHHX IIOCKAX MHOEECTB.

B,E, E,...E,...... EBo...E,......|p* (31

W 3ajada CBOOWUTCSA Telephb X (PaRTHUYECKOMY IOCTPOEHHDH IIJIIO-
CRUX MHOMECTB TPAHCOHHATHON ITOCHEeNOBATENBLHOCTH (31) IIO-

BepGaxpubilt maTepec (eCir B Qdunasurios pesyibTaTe HET TEPMAHOB HTAX
mpocrpadcrs). B oco6enBocTE XK€ B JieckpurruBHo#t Teopum ¢ymeumfi sTO0
ApexcTaBri0 GHl RPYNHY METOROIOTHIECKYI0 Omu6Ry | apunii circulus vitiosus,
Tak, Bed nedb JleckpanmaBoolt Teopnr ¢yarRgER RAR-Pa3 B COCTOAT B HCCIEAO-
BAHME KapAHHAXLEOR MPOGIEHELI: Xm0 MAK0EC HECHEMNBE MHONCCCMSE % KA
ONU B03MONCHHL?
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MOMIBI0 TEX HWIX APYTHX OPOHSBONAIMIAX OHIEepanuH, OTIpaB-
J84ch OT HAYAJILHOIO MHOMKecTBa K,

VII. Buibop Hauaabnot0 Muodcecmsa. 32 HAYAIBHOE MHOMRE-
ctBo E, MH G6epeM INIOCKOe€ MHORECTBO, YHHBEDPCAJIHHOE IIO
OTHOIIGHH KO BCEM JHAHEUHHM IPOSKTHBHHM MHOXECTBAM
H BCEM OCTAJIBHHM, KOTOpPHE MOIYYATCA W3 HHAX IOMOIIHD
ollepammit 1°, 2° u 8°, NOBTOPEHHHM XKONEYNOE UAU CUEIMHOE
uucao pas. Taroe mrockoe MHOEecTBo F, ompemernts HHAHW-
BHOY&JILHO HE MpEACTaBHT HHE Majlefmero 3aTpyJHEHHS, M MH
GolpIIe R 3TOMY BOIIPOCY He CTaHEM BO3BpamIATHCA.

VIII. Cayuad nepswti. Tucao a ecms nepsoro poda: a==a* -4 1.
Mu npegmonaraeM kiaaccrdAEanuo (30) MPOABARYTOR BILIOTH IO
Eilacca K ., KoTopHYE yRe (aKTHIeCKM HMeeM. 3ajada CBO-

Jarcd K OnpefedeHHO ciAeNyDmiero raacca Keypq. HrTar, Mu
IpeANoiaraéM, 9To HMeeM DJIOCKOE ONpefelleHHOe MHORECTBO
v, MHL OZTHOBPEMEHHO C IIOCKMM MHOMRECTBOM JU+, KOTOPHM
MH Yme 00iaxaeM, PaCCMaTDPHBaEM JOIIOJIBHTENbHOE ILIOCKOS
MHORecTBO CEy, m 06pasyeM BceBO3MOKHHE JUHEHHHEe MHORE-
CTBa, ITOJYYaEeMHE H3 JHHEHHHX BEPTHKAILHHX MHORECTB,
BXogAmux B coctaB Fs u CFE., moMompp omepammit 1° 2°
H 3° DNOBTOPEHHHX KOHEUHOE AU CUEMNOE SUCAO pa3. JIeTRO
Teeps IOCTPOHTh oNpelelieHHOE IMJIOCKOe MHOMRecTBOo U yHE-
BePCAJIbHOE MO OTHOIIeHHI K O0pPa30BAHHWM JHHEUHAHM MHO-
JRECTBAM,

My He cTameM OCTAHABIUBATHCA HA (DAKTHIECKOM IIOCTpOE-
HAE MHOMecTBa U; 3TO IOCTpOEHHE HE IIPEACTABIACT TPYHR.
Ionaras

.Eat.l.'[ = U,

MH #MeeM EKjJaccHpHEAnULD (30) ITONXYYHBIOEH HOBHE KIaCC
Ka,a=—=a%*-}1.

IX. Cayuas emopos. Qucao a ecmv emopoto poda. Cuydai
S9TOT €CTh CaMH#i wuHTepecHH#. [Ina Toro, YTo6H OBIaLETH
TPYLGHOGTSAMH, ¢ HUM CBA3aHHHMY, MH OJZHOBPEMEHHO C TPAHC~
cpmmmoﬁ II0C/IeXOBATEJbHOCTE (31) IIOCKAX MHOMKECTB pac-
OMATPHBaEM TAR /R TOYHO IOCIEROBaTeAbHOCTH

W Wi, Wooii.. Wesooooo Wa, oot Wooo % (32)

COCTaBICHHYID M3 YeTHDEXMEPHHX FHIMBALYAILHHX MHOEECTB,
Jemamux B OpocrpaHcTBe O'X'Y'Z'T" W TagHX, 4TO Iiepece-
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YeHHe JeTHPeXMEpHOr0 MHORecTBa W, TpeXMepHHMH MHOIO-
o6pasuamMu ' ==t', faer Beeraa TpexMepHoe MHOMecTBO (W )y
HOJY9a0Ieecd A3 CeUeHHS IWIOCKOro MHomecTBa F HeKoTOpon
NpSAMOY &=, IOoMOmbLDL [B-mpeoOpadoBaHnA, H O0GpaTHO,
Besakoe B-mpeo6pasoBaHMe BEPTHRAJBHOTO pa3pesd ILIOCKOLO
MHO/RECTBA B TPEXMEPHOE ITOJy4aeTcd, Hepecerad ICTHpeXMep-
HOe MHOMecTBO W, HaJje:Rame IOHOCPaHHHM TpPeXMEPHHM
MHOrooGpasueM &' =1’y

Nuage roeopsA, W, ecmv ynwueepcassroe , vemuperneprae
MHONCEeCMms0 0AR ecex DB-npeobpasosanut AunedNWT Gepmu-
KAABHOTL Ceuenud naockoto Muoxcecmsa E, e mpermepnse
MHONCECNEA.

Bpena TpaHCOHHETHYO HOCIEHOBaTENIBHOCTH (82) YeTHpEX-
MEDHHX YHHBepCaJIbHHX MHOMKECTB W,, MH BO3BpamaeMcA
K CIydYal Ipeel]bHOr0 IHCIA d.

MH npenmonommiid, 9TO HAUIA EaaccEpHeammEd (30) 1roBe-
IOeHa 110 -IpemedabHoOro Eiacca K, npuvem camwid amom xaacc
ewe we onpedeaen. CleqoBaTelbHO, MH YiRe HMeeM ONpeJiesieH-
HHMY %.40cKue MHOMRECTBA

E,E,E,...E,..... Ba,...E,......|a

A YCMHPEeTMEPHIE MHORECCTBA.

wO, wl’ wz,,.-,wm, .g..-.,wg,...,wBo..-... |a

Yucao a eCTh npedesvsoe, U 304eCHh BO3MORHH JBA CIyIad:
Cayvasi 1. HeT TaKOro TpexMepHOTro MHOKECTBa
(Wp,, B<a, EOTOpPOE, 6yNYYH pemeTOM B Tpex-
MepH'ou npocrpancTee OX'Y'Z', nano 6H Ha OAO-
crocTH X'O'Y'Bnollne ymMOpPAJOYEeHHYD CHCTEeMY S
YHAPOPMHHX MHOMECTB THO& N, B TOYHOCTH
pPaBHOTrO @, T. €.
Bg=4a
Ecaz aroT Ciaydyail HMeeT MecTO, TO MH IIpOCTO OCTAHABIIH-
BAeM Halle IOCTPOEHHE W, MOJArasd
pE=a,
CYHTAEM EIACCHPHKAIAD 3aROHYCHHON HA STOM IpeleilbHOM
TpaHCHHHHUTE p*.
Cayuant 2. Umeerca raxoe W, B<a, m TarOe mei
CTBHTEeJIbHOE YHCHAO ', YTO TpexXMepHOE 'MHO-
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mecTBO (Wpy), DpaccMaTpmBaeMoOoeé KK pemeTo

B npocmpchTBe OX'Y'Z,naer na nixockocTn X'0Y'
BIIOJHE YOIOPAJOIEeHARYD cucTeMyY S YHEPOPMHHX
MHOMECTB, THIl, KOTODHY! B TOYHOCTH PaBeH a, T. €.

hg =2

EcJH 9T0T GJIyd9all npeicTaBigeTca HaM, MH HaYHHAeM ¢ Toro,
9TO CpeNE WHIEKCOB § ¢ TAKEM CBOHCTBOM, MH 0epeM wHau-
Mewvuud; IyCTR OH paBeH p. Jenaem majbIlle Takoe MOCTPOE-
HWe vumcen {', TaKHX, Yro pemrero (W3§)y, XaeT BIOJHE
yoopAmodenHyno cHcTeMy S YHHEQODMHHX MHOMECTB THIA
B TOYHOCTH PaBHOTO &, HX, BOOGILE I'OBopdA, mMeeTcd GecyHCaeH-
Hoe MHOMRecTBo. IIycrp &', ecTh ONHO B3 HHX. B 3TOM ciydae
MH [pPEMEHNM R Ie6eroBy GuHapHOMY pemery I, mBemameMmy
B BepTHRAIBHOK muockocTd UOV tpmempa OUV W omepanuo
,Q-oTHecenna“, BeegeHHyn II. C. HoBnroBHM.

Bor sra omepanwsa. BmmapHoe pemieto I Lebesgue’a, mema-
mee B maocrocTE UOV, oupefienser B mHTEpBae (0 1 < 1),
HaxomameMca Ha ocH OU, aHaImTHYecKoe [ONMOJHEHHE &5,
PABIATALINEECHA HA N, KOHCTHTY&HT

E=E,+E+E i+ +E . FE |0

NPHYIEM H¥ O0HG %3 IMUT KOKCIMUMYAKHM HE ECMb NYCMAR.

C npyroii CTOpOHH, IIPOCTpPaHCTBEeHHOe pemeTo ( Wg)y, HaeT
HaM 6noJxe ompedesennoe IefeHYMEpOBaHHe BceX TPAHCHHHH-
ToB B, MpeAIIeCTBYOIINX pDACCMATPHBAEMOMY TPaHCOHHATY a

0, 1, 2,---, (I),......,Q, -.B,......'ﬂ

OOMOINBI0 OJHWX TOJABKO TPaHCHAHHTOR BTOPOTO KiIdcea
O 1 2 a & & ’ . & 2 @ -[ Q

noToMy 9T0 pemero ( W)y, HaeT BIOONHe OMNpeneleHHYD CH-
creMy S yHRPODMHHX MHOMECTB, 3aHYMEDOBAHHHX TpaHCOHH-
HATAMH BTOPOTO EKJacca, IIpuUeM cHcTeMa S ecTh BHOOJHS
yOOpAJOYeHHAA B MMeeT ¢ CBOWM THIIOM.

Ho, pas cerMeHT 4mcel

0,1, 2,...,0, ......%....0...... ]2

OTCeKACMHIl IACIOM a, NePeHyMepOBaH TPAHC(HHHHTAMHA BTOPOIO
RIacca, TO TOYHO TAaR sMe IIePeHyMEepOBaHA n0dobnaa ed
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IIOGACHOBATCIIBHOCTE ILIOCKNX MHOMKECIB
EO’EI’E2’..."EU)’. ooooo ’EQ,OUJ’EB,oIOnQQ' a

HaMHU YsRe ONpelejeHHHX.
ycrb

f —=o(})

€CThH pacCMaTPABAEMOe IepPEHYMepOBAHHUE : 3IeCh Y €CTh M1060€ K3
Yuce] KOHEUHHX ¥ TPaHCHHHHTOB BTOPOIO. Kiacca

0,1,2,...0,...... 19, y<Q
H B €CTb COOTBETCTBYIIIEe YHCJIO CErMEHTa 4JHCeJl

0, 1, 2,0..0,0),-...--,9,...,8, o..-..,l

yceudensoro gmedioM a. Kasrnomy wmeny y<<Q orBedaer ompefnie-
JieHHOe IMCclo f< a, @ OOpaTHO, KARAOMY TAROMY wgmcay §
0TBEYaeT OOHO M TOJABKO OTHO THCIO ¥,Y < L.

JTO OaeT HaM BO3MORHOCTH BHIIOJNHHTEH ONepanuyw ,Q-OTHe-
CeHmd’.

JIJIg BTOTO MOCTYDHM Tak: ¥epes 6CAKYND MOUKY Uy KOHCMuU-
myanmor &, NPosedeM NAOCKOCING NEPREHOUKYARPHYIO K OCYU
OU wu nomecmum na smosi naockocmu niockoe unooceemso E, ).

Ecay MH ®T0 ImpomesaeM (i #£a@xdod KOHCTHTYaHTH &,,
MH OyaeM mMers B mpocrpancrBe OUV W mnpocrpancTeeHHOE
MHORECTBO, KOTOpOe MH 0603HagEM depes [Hy; mumerc i,
YEa3HBaeT H& TO, 9TO He HY®EHO 3a0HBATH O TOM, 9TO BCe
NOCTPOEHAE HPOeaHo IoMOImbK pemera ( W3y, ompeneleH-
HOro, B CBOK Ouepenh, eQAHCTBEHHO 3HAHHEM JEUCTBUTENHHOTO
qucia 'y

ITonygerHoe TpexmepHoe MHOKecTBO Hy, o6najnaeT TeM
BAMeJATESIbHHM CBOMCTBOM, UTO:

8) He NEePECeKAEMCR NAOCKOCMBIO MU — Uy, ECAU W, HE NPU-
HAOACKHCUM 5 AHAAUMUNECKOMY O0ONOANCHUI0 & ;

b) ecaw moura w, npuradsexHcum x AHAAUMUNECKOMY G0RO./i-
HEHUW &, NAOCKOCMO U =W, HAGEPHOE NEPECEKALM NPOCPAH~
cmeenroe Muoxcecmeo Hy, 6 mounocmu mo odnomy us nmaocxux
MHONCECINE

EO’-E]_’Ezg---,.Em,-..---,EQ,...,EB,.o-.-.Ia
i



C) xadcdoe w3 IMUT nAocKuxr Mwoscecme E, moocem Oumod
nosyueno wax nepecevenue muoxcecmea Hy, naocxocmoto uw—w,
nPU Haoieoncauer nodiope OeldcmeumessHor0 YUCAQ %,

YcranoBEB 3T0, CBepHEM TpexMepHoe pocTpaHeTBO QU VW,
B niockocTs U'OW' nomomp® mpeoGpa3oBaHnsa Peano

u=fu), v=gu), w=uw.

flcho, 9TO0 mpocTpaHCTBEHHOR MHOMKECTBO H, CBepHeTCA B MO
CEoe MHOmecTBo H, oflamaniee TeM 3aMedaTeIHHHM CBOM-
CTBOM, 4TO ’

@) WIH OHO cOBCceM He mepeceKaeTcd BepTH-
EAJBHON ONPAMOY ' =u;

b) mnu oHo mepecedeTcsd NpAMON «'==4 mo of-
HOMY H3 BepTHKAalIBHHX CeYeHHHN HEREOTOpPOTO
IJ0CKEOro MHORecTBa £ B<a);

¢) BCAROE NPAMONHHENIHOES BEePTHEAJNBHOB Cé~
YeHHAe NO6OI'0 W3 HAOCKHEX MHomecTB B (B<<a)
MOMKET OHTHh DOJYIE€HO NepeceIeHHEM HOJIOCKOTrO

MHOMecTBA Hy BepTHEaXbHON IPAMOIL.
1]

Kopoue roeops, mIockoe MHOmecrs0, H, ecTb ynueepcass-

HOC N0 OMHOWECHUIG KO 6CEM GEPMUKAALHOLMR CCUBNURM 6CEX
NAOCKUT MHONCECMNE

Eo; Ep Eg’-o-,Em,......EQ,..-,Eﬁ,......la.

Termepb HaM OCT2JI0CH JIHIIL OCBOGOAMTHCA OT YHCAA f,, ITO
OOCTHIaeTCA CAEqYDINNM OGpas3oM: PacCMOTPHM ITPOCTPaHCTBO
OU"V"T" Tpex maMepeHHM W IIpoBefeM 9epe3 TO4RY I, B3ATYD
Ha oct OT' IIOCKOCTH MEpUEHAHEYIAAPEYD E oroft ocH. Eoaw
TOUKA f, TAKOBA, WTO TpeXMepHOe pemero W(),, KOTOpoe
OHJI0O HAMH OOpenelleHO BHIIE, HWAH He JaeT BIOJIHE YIODAMO-
4eHHO} cHeTeMH S YHHGODMHHX MHOMKECTB, HJIH, XOTA H HaeT
Taky® omcteMy S, Ho S %He HMeeT CBOHM THIIOM YHCJIA 4,
TOTNIa Ha BTOM IIOCKOoCTH {==1/, MpOBeJeHHOA B NPOCTPaH-
crBe OU"V*T', MH He nomemaeM umdero. Ecim e TOUEA i,
TAKOBA, UTO TpexMeproe pemeTo (W), AacT BIIOIHE YIODAMIO-
YeHHYD cHcTeMy S yHAGODMHHX MHOKECTB, HMEDINYI CBOHM
THIIOM TpaHCQUHAT &, MH TIOMECTHM B STOM clydJae Ha HJO-
CEOCTH §' == ¢ HOCTPOEHHOE HAME BHIIe IJIOCKOe MHOMECTBO My’ .
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JicHO, 4TO 3TOT HPOIEcC HACT B TPEXMEPHOM NPOCTPaHCIBE
OU"V"I" yme emHHCTBEHHOE M COBEPUICHHO ONpeAeieHHOE,
HE 3aBHCAMEe HA OT KAKHX IapaMeTPOB, IPOCTPAHCTBEHHOE MHO-
RECTBO, KOTOpoe MH 06o3HauuM depes M.

OgeBmmHo, 4T0 M eCTH YHUBEPCAIBHOE IO OTHOIICHHK KO
BCeM BEPTHKANBHHM CeUEeHMAM BCeX ILIOCEAX MHOMRECTB

Eo, El’ Ez,-|u’ E,.......EQ,...,EE,......Ia

w

Ho muomecTBO M ecTh mpoCTPAHCTBEHHOE; OHO IIOROHTCS
B mpocrpactBe QU"V"T". CBepHeM B5T0 TpeXMepHOe IIpoO-
CTpaHCTBO B IIockocTh X OY mpeoGpasopaEmeM Peano

w'=f(), "=g(), t'=y.

sIcHO, 9TO mOciieé TAKOr0 CBEPTHBAHHA TPEXMEPHOr'0 IPOCTpaH-
crBa OU"V"T" B naockocTs XOY TPOCTPAHCTBEHHOE MHO-
mecTBO I cBepHETCA B IIOCKOE MHOMRECTBO N, YHHBEPCIIIH-
HO® II0 OTHOINGHHI KO BCEM BEPTHHAJIBLHHM CEYEHHAM BCeEX
IJIOCKHX MHORECTB

E, E, E,....E

w

Yy o arveany EQ,..., EB,......]Q.

Bor, 3T0-T0 NI0OCKOe MHOMECTBO N MH m 0603-
HadHM depe3 E H craReM, 4TO OHO HIOJYYEHO
onepaunent ,Q-omuecenwa‘ W3 BceX NPeAHIOYIIHX
MHO®RecTB .F, rae §<a.

TaruM o06pa3oM, TpaHCPUHHTHAS IOCIETOBATENLHOCTH (31)
MASWBALYAIbHHX NIOCKHX MHOMRECTB

E,E,Ep.... Byyooeeooy Beyoooy By ool |p® (31)

w?

HOJIy4YaeT BOOJHE ONpefelleHHOe IIJIOCKOe MHOMeCTBO F,, rie
a mnpedeasnoe wucao, M, CIEHOBATEIHHO, OeCnpemsTCTBEHHO
orIpefelideTcd WIEH 34+ WIEHOM Malblle BIUIOTH JIO HpeJeJh-
HOr'0 TpaHCHHHHATa p*, ROTOPOI'O IepermarnyTh YRe HEBO3MOMRHO.

W BMecTe ¢ TpPaHC(PHHATHOKN IOCJEHOBATENLHOCTHL (81)
sBlifieTcA ONpefeJeHHOd W BeA ,RiIaccHPEranpd s¢derTHB-
HOI'0“

Koy Ky Kpoo s Ky Koy ooy Ky oo [ 1 (30)

K comanerno, Ge3 YIiyGileHHOrO AHANH3a OCTAETCA HEH3-
BECTHHM P&BHO JIH YHCJO p*  1IePBOMY TPaHCOHHHTY deTBep-
Toro Kmacca‘ & mnm p* MeHBIme ero.



X. Touxa spenusn Il. C. Hosurosa. [laa Toro, 9ToGH TOIHEE
MBJIOENTH B3IJIA] ABTOPA HA 3HAUYEHWE KiaaccHPHEaUHH 3ddek-
THBHOI'O, JIy9IIé BCEro IIpeJOCTABHTH €MY.CaMOMY CJOBO.

Mu muTHpYEM MOCJIOBHO OKOHYAHHE €r0 JHCCEPTaluy:

, «.. ATAK, MH TOGTPOHIM RJIaCCH MHOMecTB K ; RammgHi
KIIacC COHEPRHET KOHTHHYYM MHOYRECTB, M TpaHC)HHHTHHE
gpcjia ¢ IpHHaAnemar 1-My, 2-My E 3-My kiaiccy. SIeuderca
BOITPOC IpENCTABIACLT JIH COBOKYIHOCTH TPaHCHHHHTOB ¢ MHOME-
€TBO BcexX 4dycen 1-r10, 2-T0 B 3-I'0 RI4CCA, HIH RE COCTABIAIET
gacTh ero? luade rosopd, 6ymeT JM -HaUMEHbIIHK TpaHchHHAT,
NpeBHIUANIANA BCE @, KOTOPHIM ME Ha30BEM W¥, MeHbIIe 92,
'"HIM paBeH eMy? Bompoc »ToT odeHp TpyAeH. MH He mMeeM
3¢ PeKTUBHOI'0 COOTBETCTBHA, XoTd OH TaKOro, B, ROTOPOM
PasHHEM To4YEaM KOHTHHYYMa OTBeUaloT He 0043aTe]bHO pas-
JIMYHHE MHOMecTBa. lloaToMy, BHXOZ W3 CHACTEMH IIOCTPOEH-
HHX MHOMECTB 3aTPYJAHAETCA TeM, 94TC B STHX YCIOBUAX He
yaacTesd OPHAOKHUTE AuaroHaah Hanropa. C MOMOINBH aKCHOMH
Ilepmenno MOMRHO DOKA3aTh, YTO IOCTPOCHHHSE -MHOMRECTBA HE
VCUYEPOHBAT BCEX TOUCYHHX MHOKECTB,

JIORa3aTeIbLCTBO TOTO Me MoJ0KeHna Oe3 arcmoMH llepMeno
fIDOBECTH HE YIAETCH, H NOIMOMY OMHOCUMEADHO NOCMPOCHHOR
COBOKYNHOCIY MHOJNCECCME SAKONHA 1UNOMEIT O MOM, UMQ IMA
COBOKYNHOCIG MHONCECIE CcOOepacum 6Ce G006ULE MMONCECMEQ,
KOMOPHie MOKCHO mocmpoums sfexmusso 6 cmuicae Jlebeuw.

3aMeTHM, 9TO pa3pellieHHe BOIpOCAa O COOTHOIIEHHH TPaHC-
$unuTOBR p* M Q, NpHBEAST K BasKHEM pesyapraraM. Ecim
6yneT mOKasaHO, dYTO M* <92, TEM CAMHM PpeImeH OJAHH M3
BOIIPOCOB, Ha KoTopHe ykasajg H. H. Jlysmm: cymecrByeT aim
XOTh OJHO M3 MHOECTB MOINHOCTH &, He ABIAKNINESCA B TO
SRe BpeMsdA aHAJIUTHYECKHM JOUOJHEHHEM?

W3 monymenma p* < Q BHTERaeT, 9T0 JeHCTBUTENHHO CYIIe-
C¢TBYeT TaKoe MHOMRECTBO M3 x; TOYEK, KOTOpOe HEe HBIAESTCS
AHAJATHYECKEM JNOLOJHEHHeM H Jame GOJbINe: TOra MOMKHO
yTBep®IaTh, 4TO HalileTcd MHOMEECTBO TOYER MONIHOCTH W,
He TIPOeKTHBHOE BOOOme“.

XI. Kpumuueckue samenanus & ,gaoaccupuxayuu sfghes-
mueroto”, npedaoscenrow I, C. Hogunoswm. OTRIANHBAT yray-
OeHHHY m AeTadbHHU apaJdn3 mHTepecHON momuTRE II. C. Ho-
BHROBa ,KiaaccHdpunmpoBaTh 3¢d¢eKTHBHOE, N0 ITOABJICHHUA
Gollee 0CA3ATEJBHOr0 MaTepHaja, MH B HacTOAmEe BpeMd
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OI'PpaAHHYAMCA JUIIb KPDAaTEUMM 3aMOYaHHAMH IO HOBOAY I8H-
HOI'0 aBTOPOM IEpBOro HalpOCKa 5TOH RIaCCHQHUERAIAH.

JT0T HaOpOCOK OYeHb HENOJOH W ABJIgeT cO00L JHMbL CKe-
Jer RiaccHHEAIMA 5(EeKTABHOrO WA TOYHEe: IPOrpaMMy
paGOTH B BTOM HAIPABNEHHZ. ABTOpP B CBOEM YCTpeMIeHWH
ocTaeics BepeH HAee Lebesgue’a o NEHHOOTH NpeANPRHATYH
HByUeHAe MHOMRECTB ,quon peut nommer“. B 5ToM 3aRIi0-
yaeTcA HeOCHOpHMAA ¥ O4YeHb GOJbLINAA 3aCIyIa 4BTODA.

O caMoM e CyIecTBe BTOW IMOIKTRE CYIHTH ceddac He-
BOBMOMRHO: MaTepHa] O4YeHb HENOCTaTOYeH; 10 HMeplleMycd
CReJIeTy CKa3aTh MOKHO JIHIIb OYEeHb HOMHOIO Jia M TO JHUIIb
€ MBBECTHOK CTOHEHBLID BEPOSTHOCTH.

CyuiecTBeHHEM HaM IpefcTaBideTcsa chaeqypilee:

B MareMarmdecKofl JmTeparype He pas3 IIPOCKAJIbL3HBAJA
MHOIB 0 COCTABJCHHWH TAaKOr0 CIHCKS ONepam@il, ITOOH MuHu-
MaAbHQA CHCTeMa MHOMOCTB, COJEpIRaillad OTPesKH M WHBADH-
aHTHASA OTHOCHTENLHO onepard STOr0 CIIHCKa, OKasajlach GH
HEeCIocoOHON ¥ HanpHelmeMy paclI@peRwWd OraroHaipio Can-
tor’a. I ysme YyKasanm Bumme (cM. V, § 38 Bubop ocnosnur
onepaywi), uro camad pgmarosajib Cantor’a pasiaraeTca Ha
CleTyoIIye onepamyy: IPOM3BEISHAE, MONOJMHEHHe H IIPOSKTH-
PoBaHWe Ha LPAMYD TaK, 4TO 3JeCh OCOGBHHO TPYHHOI'O MO-
MeHTa HeT Hurakoro. Ho npmaromaxp Cantora mpen-
mojyaraer HajXxudme >@PeRTHBHO HABBAHHOTO
HJIOCROr0 MHOMECTBa, T. €. HAIHIHEe BHIOIHE H-
HOT'O ,application sur le continu“ (Lebesgue). U Bech IeHTD
TAMOCTH [pOGIeMH HMeHHO B BToM application sur le continu.
HecoMHeHHO, 4TO 9TO €CThb KAKAA-MO ONEPAYUA, KOTODYIO MH
HWHOIZIa YMeeM IIpofiesiaTh; WHOLAS ASTOI'0 YMEHHA Y Hac HeT.
Boobime ropops, STOT NYHRT Hambojdee SaraJodyHHU BO BCOH
JleckpunTuBHOl Teopuu (YHRIMI; HAOMHHM, 4To caM Lebes-
gue OKa3aJicd B CHJIAxX NOCTPOoHTH 5(PdeRTHBRO (YHKIHMO, He
BXOAAIIYW B KAaccHPurandio Baige’a, aunib TOrga, Koraa emy
yIO2JI0cb ocymecTBHTH application sur le continu ceMmeiicTsa
Beex ¢yHrma# EXaccuuranum Baire’a. o Lebesgue’a y nac
He OHJIO Tagoro ymeHua. Heam karoe-HmOynn ceMeiictso S
MHORECTB momycraer application sur le continu, oycrh nmame
¢ FOBTOPGHHAMM, T. €. ¢ HAJHAYAEM TORJCCTBEHHHX HK3eMINA-
pOB, TOI'I& MW IOBODHM, 9TO oceMelicTeo S uMeer afihexmus-
HY10 MOUHOCId continuum’a (Kpamuyw, eCly YIHTHBATSH ITOBTO-

6 H.H. Jyses. 8t



perud). Ecam noKasaHo, 4To ceme#crBO S HOOYCKaeT BoOGIIe
application sur le continu; Ho Ha3BaTh ero He yMeeM, TOrZa
MH TOBOPEM, IT0 S HMeer wneaffesmucnyro Mowsocms contbi-
nyum’a.

Ho ecii yOTAHOBNIEHD, YTO CeMeMcTBO O coBceM He AOOY-
CKaeT HHKAROIQ ppplication sur le continu, Tornms MH y:Re ro-
BOPHM, 9TO CeMesicmeo S uMeem Mownocms eéviwe continuum’a.

TagEM O0pPR3OM, HCKATH TAROTO CHOHWCKS, omepammi, 4ToGH
MAHHMAJIbHAA CHCTEMa, CONEPMHKAMIAS OTPESKH M HHBADPHAHTHAS
0 OTHOINGHHD KO BCEM OllepaljddM 3TOr0 CIMCKA, OKAa3aJach
GH HecHocOoGHOR K pacmEpeHHI O0IIeH (T. e BCAKOH) aua-
rogagep Cantor’a—arTo 3Hagmr TpeGOBaTH, QUTOOH B BTOM
CIECHKe (HUI'YpHpPOBAIO B caMoM of0meM BuZe application sur
le continu ®ar omeparlud. Tark OOHYHO BTO Beerga H Jela-
Jocs, implicite nom explicite. ¥ Tar Kag cBOMCTB& BTON Ome-
palgA 3aTafOYHH, TO BIOJHE 6CTECTBEHHO, YTO MEJ0 ¢ STHMMA
PACCMOTDPEHHMSMH HE LONBHIAI0MS,

Tenepsr B ommoke II. C. HoBuroBa ndaromane Cantor’a
BXOZET HOIHOCTHY, XOTA ¥ B pasHpoOJeHHOM COCTOSHAH: I YiKe
yrasad same (V, § 88), aro guaronanb Cantor’a cocrapisercs
y aBTopa M3 omepamuit 1°, 2° 38° m 4° Ho ropasmo Bammee
OTMeTHTh, uT0 implicite Upeanonaraercs QCYMIeCTBICHHHM
application sur le continu, evinoanennwd B-npeobpasosanuamy,
ITonaTHO WOITOMY, 49TO MHHAMAIBHO® ceMeitcTBO (2) aBTODA,
COOEpRAIISe BCE OTPE3KH H HWHBADHARTHOe N0 OTHOMICHHD
E omepammaM 1°, 2°, 8° (mmu 8* muE 8%%) B 4° aBTOpA OKASH-
BaeTCS HECHOOCOOHHM K pacHidpeHmD ABaroEajgbpm Canfor’a,
mpeamecrsyemot application sur le continu, cnesaranM B-mpe-
o0pasoBanmaMu. TakmM obpasoM, cemecTro (2) II. C. Ho-
BHKQOBS 6ce 6 yeaom He NonyckraeT application sur
le con}inu, cpenaHsoro B-mpeob6pasoBaHHeM,
A HOTOMY maxas (JacTHad) AumaroHAlb Cantor’a, B caMoM peire,
He JACT HUKAKOI'0 pacuimperud, Ho orcois eme 0YeHb JaJex
BHBOM, 9T0 e¢caxoe application sur le continu goammuo ocy-
IIECTBIATHOS JHmb D-Opeo6pasoBaHAAME: MHHHMAJHHOE
ceMeficTBO (X) ABTOPA IIPERPACHO MOKET OKA3ATHLCH NONYCEA-
pmuM dpysoe application sur le continu, Koropoe yme He ocy-
mecTBiderca B-IpeoOpas0OBaHMsIMA, HO KAKMM-HAGYAL HHHM
cooco6oM. Beap, GuHmo Bpems, rorga (cranmua gp Lebesgue’a)
OyMaJd, 9T0 OJHH JIAINH MHOJRECTBA H3MEDHMHe B, W mMenT
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HHAMBHAYANBHO® CYIIECTEOBAHHe, HJIM YTO (CTamEd 70 Hermite)
BOSIROS HPPANMOHANLHOE JHCIO eCTh HENPEMeHHO aimelpa-
TIeCRO8.

Ilpw »TOM MH ocTaBNAEM B CTOPOHe Omepamd 5° ,Q-oTHe-
ceHHe“, BBeJeHHYID AaBTOpPOM: K ee IIpHpoJe MH €nieé BO3Bpa-
THMOS.

Ilogs me HAC HHTepecyeT CIEAYOIHMA OYHKT: ‘MH BHISJH
(IX, § 83), 9ro And TpaECHHEMTHON MHOOCNEIOBATENHHOCTH (31)
IUIOCKRAX MHOMRECTB

EyE, Eyeo.,Eyeeeeves Boyovvy Byeovenp* (81)

HMeeTcHd ROPPEIAATHBHAA K Heli TpancQHHATHAA NOCHEAOBATOIIL-
HOOTPH (82) YeTHPEOXMEPHHX MHOIRECTB

Wy, Wy, Woy ooy Wy v Wey oo W oo | 1* (88)

w

npHyeM BeAKOe deTHpexMepuge W, momyuaeTca H3 COOTBOT-
CTBYDINEro ILIOCKOTO .Ji, HEKOTOPHM IIpeo0pasoBaHHEM, Kak
" ofpaTHO: W8 W mojpywaercsa E, oOpaTHHM XIpeoOpa3oBaEHeM.

ME BHAEIH, 9TO 6CIH @ €0Th TACIO #pedeasxoe, TO MIOCKoe
MHOKeCTBO E, moTy49aercs IpEMeHEHAeM oOrnepanyd ,Q-0THe-
CeHHA“ W3 HOKOTOPOro IpeJHAYIIero YeTHPeXMEePHOro MHOMRe-
crea W; (B<a), crenyommM o6pasoM: nepeceras Wi Tpex-
MEPHHM MHOrooGpasmeM i'=1{, rme ¢ HA[Ie:ame MIONOGpAHO
(IpejmoJarad, 9T0 OHO HMMeeTbdA), MONYYADT TPOXMEPHOS pe-
IeTo (Wg)t:, OaIee HYMRHYHD HAM BHONHE YNOPANOYEHHYD
cucTeMy S YHHQOPMEHX MBORECTB Muna i, 6 movsocmu Pas-
HOW0 A, p,=da.

Ora cucTeMa S HAM HYRHa He caMa IO cele, & TOIBKO TEM,
YTO AaeT IEHHOe S AaJdbHedIlero nepeHyMepOBaHHA TPAHC-
GREATHEHX YHceN, IpeAIeCTBYDIIEX YHCAY 2 ITOMONHK TpaHC-
(HHATHHX YHCEN 6mopoto ERIacca.

[Tonpsydace Mme 5THM ITOpEHYMEDPOBAHHWEM, MH CTPOHM ILIO-
CROe MHOMEOTBO K, I'le a eCTh mpe/edbHOe.

PesoMupys cra3aHHOe MH BHAHMM, YTO IOCTPOGHHE INOCKOIO
MHOMecTBa F, ymaercd 6j1arofaps TOMY, 9TO B YeTHPEXMEPHOM
MHORecTBe W3 CymIeCTByeT TARON pa3pes TPeXMepHHM MHOIO-
o0pasHeM & =7, ROTOPHE NaeT PEINeTo THIA d.

BBeneM Tenepb ompefelieHHe: MH CRAMROM, WT0 YeTHpPex-
MepHOE MHOMRECTBO W, CTD MHONCECMEO C O0IPAHUNENHOIMU
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munamw, eCIN BCAREHA ero paspes ( W;), HIN HO JaeT HAKAROIO
THOA, WM 86T THI He BHIE HEKOTOPOro (HKCHDPOBAHHOTO
TpaHCHHEAHTE mpemveto Eaacca ¥ (8 < Q,). B nporEBHOM Ciydae
MHOKOCTBO W, @CTH MNOJICECMGO C HEOLPAHUNCHHOIMU MUNAMY.

My Temepb YTBEPEAAEM, 9T0 HEOOGXOAHMHM YCIO-
BHeM MHJdg TOoTro, YTO6H p¥=Q, gBIgeTCA CY-
ImMecTBOBaHHE YEeTHDPEXMOPHOro MHomecTBa Wy
¢ HEOTPAHHYEHBHMHA THIAMHA.

JieiicTBATENBEO, IIyCTh Kamgoe W, eCTb MHOMKECTBO © OI-
pAHAYCHHHMY THNAMH; O0jee TOYHO, HYCTH THIIE DPaspesoB
MHO:RECTBA W, HE IPEBOCXONAT 9UCIa TPETHEro Kiacca By
O6osraynM qepea 8, HaEMEHbIIE® M3 WYHCEN, IPeBOCXOAAMUX
Bce 9uCIa

By, Bpp gy ooes By ennnn. , B,y .... B
flcgo, gro 6, ecTh TpaHCPHHAT TpETHErOo KJacca HIH HHRE,
E 9r0 9, He yOuBaeT ¢ BospatranmeM uHAerca f. Mmemros
Be BOsMO;RHOOTH.

Ecau 8, ne gospacmaem do L, rorid 8,<<6, rme 6 ecrs
(bHRGHpOBaHHHH TPaHCPHHHUT TPETHEro R.uacca flcHo, dTO
TOrfa MHOMecTBO B, y:me Helb3d ONPeNelluTd, H p* <6, T. e.
pEQ,.

Ecau 8, 6ospacmaem ¢ B do Q,, To MH TIOJATaeM

8, =9 (§)-
B sTOM cIygae, NOJORHB
Bl=q’(ﬂ)’ Bz ‘P(ﬁl)! ﬂ3=‘P(B2): ey 3n+1 = ‘«P(ﬁ,,), e
MH HMeeM

BB <R <Bs << <<

BO3pacTADIIYD IEMOYRYy THINA o YHCSd TPeThero KiIacca,

npefea Koropo# Y, lim B, =Y ecTp TpPAHCOWHHETHOE YHCIIO
TPeThero KIaccs.

$lcro, 9ro THOH paspesoB MHOKECTB
W—o, W], W2’Il" Wm, ------ y WQ' .OQIY

Menpme ¥, T. €. npomece II. C. HosEwoBa mensmer ocTaHo-
BUTHCA, B MH mMeeM p* <7<,
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Hrax,

HEOOTOOUMBM YCAOSUEM 018 MO0, UMOOW u*=Q, ae4aemcs
cyweemsosanse mpoocecmen W, ¢ HEOIPARUNCHNHMU MUNAMY.

OT0 YCIOBHE HABIACTCS H OOCMOMOYHWM, €CNH CJerka
BHUJIOWSBMEHHTh IIOCTpOeHHe ,KaaccEpuranud 3ddexKTEBHOrO”
II. C. HoBukosga.

SaMETHM, YTO IIOKA €Ie HeH3BECTHO, OT'PaHMYCHO HIA HeT
Jasme 9YeTHPEeXMepHoe MHOMECTBO W yYHWBEpPCANBHOE II0 OTHO-
MeHAKN K BCEBO3MORHEM TPEeXMEPHHIM peIleraM, OIpe/lelsio-
OAM IIJIOCKHEe AHAJANTHYECKHE MHOMRECTBa. Eea® O6H Tague
HeOrpaPHYeHHNEe MHOMECTBA W HAULIACH, OHH, BepOSTHO,
MOMNIE OH CHIpPaTh TY e CAMYH pOJIb, KAKYD HIpaeT MIOCKOoe
penieTo, ompeneddpIlee AHAMMTHYECKOE MHOMECTBO, #HEUIMe-
pumoe B.

ChoenaeM HocaemHee 3aMedaHHe: €CHH a eCTh YUC]IO0 1-ro pona

==g*-}-1, Torla INIOCKO®e MHOMeCTBO [,  , OIpeRensercsa

yepes HpeAHAymiee IIOCKOe MHOKECTBO F , HOMOIMBI CyM-
MPDOBaHHH, IIpou3BeNeHWsa H DB-npeo6pasoBaHHit Bce BTO
B cueTHOM umcye. CiaemoBaTennpHO, Tepexol oT K. B F ...
OCYIIECTBISAETCA HENOCPeICcTBeHHO, T, €. 06e3 BCAKFX TpaHCHH-
HETHHX 4HCel.

PaccmMorpuM Temephr omepalMio ,Q-orHecenma“. OHa BH-
NoJIHAeT Iepexox oT MHOmecrsa Fi E K, rhe a ecTh npefedb-
HOe YHCJI0, ¥ Tie JeTHpeXMepHOe MHOKecTBO W3 MOIycKaer
TpexMepHHY paspes ( W3), , mapmmii cucreMy S yHHGOPMHEX
MHOMECTB, BIIOJTHE YIOPSMAOYEHHYH X THHA B TOYHOCTH pPaB-
HOT'O a.

OTa oOIepalnud II0 BHENIHEMY BHAY NOPeACTABIACTCS CY-
NeCTBeHHO TpaHcpuHEUTHON. HOo HMUYTO HE TORABHBAET, YTO OHA,
B CaMOM Jiele, TAKOB& ¥ YTO TPAHCHHEHHUTHOE 3[eCH HEe MOMeT
OHTh HCEINYEHO XOTA OH OJHHM H3 TeX MeTO0J0B, KOTOPHE
MH YEKa3aJu B Hadalle Hamero mokaaja.Echm sTo Hckabpuerwe,
B CaMOM Jlejle, MOMHO CJelaTb, nepexon of F; r K, Gyaer
TARKE HETPAHO(UHATEH, KAK Iepexon or K. & F, . B aroM
cxygae Bca kaaccHdpuranua sgderrusHoro II. C. HoBmrosa
OyHeT COCTOATH H3 MHOECTB, 00PA3YEeMHX KaRI0e B OTHe]b-
HOCTH HeTpaHCPWHEWTHHM IpomeccoM. Ecjm mpm6aBuTh coia,
9YTO BepoATeH TOT (AaKT, 4TO yKe NepBOe YeTHpeXMepHOe MHO-
M|ecTBO Wy ecThb MHOMECTBO Heoupanuvenoe, H, 3HAYAT, BCE/Ia
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B=0, To Beca xaaccuduramms II. C. HosHrosa Gyaer passep-
THBATHCA JHIOb 13 HAYGABHOG WIeHa 1Y,

B asroM ciyuse u*=—=Q, g Bcg EmaccHPHEANAA 3PPeKTHE-
HOTO, BepoATHO, AomycrHr application sur le continu m, sma-
YUT, He BRIADYHT B ce6a Bcero spdeRTHBHOrQ. Ecam me HOKID-
qeHHe TPAHCHHHATHOTO HEBO3MOMHO, TO BCA KIACCHPRKALMS
NPe/ICTABAT MpHMep (BTOpoit mocie Lebesgue’a) mpancgusiwm-
N0 MPOUECCE CO CORAHHLMU ONEPAUBANY, O KOTOPHX MH I0-
BOPHJI¥ paHbIIe.

TaraM oGpasom, caydaft u*<<Q, nplmcraBifdercd Majo Be-
posTHHM. HampoT#B, HMeeTcd GOJbII&sI BEPOATHOCTH HAJIHIUSA
application sur le conlinu BCceX MHORECTB, BXOAANUIAX B ,KILC-
cadrranuo sPPerTHBBOrO*.




Texu. pegaxr2p II. Koponee

Craao B mabop 27(VIII 1985 r.
Hozunreano & nexati 3/XI 10856 r.
Dopuar 6yM, 62)>C04/s. 51y 1, 1,
B ne%. amore 30840 sn. Tupax
1500 3m3., YnoxwoM. I'zamamra
B-28745., AH M b6.
Saxas M 2863,

-8 Qbpasnosas rEIOrpAdHUA
Orusa PCOCP Tpecth Jloamrpad-
zxara“. Moogsa, Banozasy 28.




