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BBEJEHIE

HacToamesa paloTa nocsAmena HEKOTOPHM BoNpocaM KayeCTBEHHOI
‘T@OPUN KHBaADUAHTHHX MED B KOHEUHOMEPHHX eBK/AUIOBHX MPOCTPaHCT~
'Bax., ['1aBHOC BHUMAHKE B Hell yIenA€TCA TPAHCHUHUTHHM MOCTPOCHU-
MM Das3NNYHHX NPOZONZEHNY ne6eroBCKoil MepH, o6aaganmux TeMH I
MHHMI XapaKTeDHHMU CBOMCTBaMi, 3@BEJOMO BHIOJHADMHMUCA II4 KI&l
cuyeckoil Mepu Jiécera. B nepsyop ouvépers 3L4ECh HMEHTCA B BULY Ta-
IKlle CBOlicTBa KakK-Teopema o TquaX‘nneTHocmn, HeLUCYE3aeMoCTh IpI
JOCTaTOYHO MaAHX CLBUIEX MHOXECTB CO CIPOIrQ MOJOEAUTENRHOIN Mepoi
WICYEPNHBaEMOCTh ITHMU MHOXECTBaMM BCEI'0 IIDOCTPaHCTIBa MOCPECTBH(
MOCAeN0BATEABHOCTN IABUXEHNI I T.I. (noxpoOHec HacyéT sTOro Oy -
JIeT CKa3aHO HUXE).
 Usioxenne paGoTH BEIETCA Ha ABHKE (QOPMAIBHOI0 ¥ -HCUMCAEHHA
H. Bypdaxu (cm. [1]). Jna yroGeTsa MH C camoro Havaia Zaiu Iie
[PeUYeHs OCHOBHHX 0C03HAUEHUIl I ONpeIeNeHUi, CUCTEMATUYUECKU MCIOJ
3yeMuX B JalkrHelmHeM Texcrte.

Cumsons 7, V, &, ==, &=, kax 0CHUYHO, 03HAUADT JIOTUUECKIIE
CBA3KN (COOTBETCTBEHHO OTDHIAHNE, AU3BOHKIMD, KOHBDHKIMD, WUMIAN
Kalip ¥ 3KBUBAJEHTHOCTD ).

3,V - KBaHTOPH CYymMECTBOBAHUA ¥ BCEOCHMHOCTH.

ﬁfx},S]x,’i- COOTHOMEHUA DacCMaTpUBAEMOl TEOPUUd o .

é;(Bsz)- MHOXECTBO Te€X %X -0B, KOTODHE YyIOBJIETBODPADT CBOiiCT
By B 3 (pasymeerca, cooTHoumenue Rfxd npeinolaraeTcs KoJJIEKTH-
BU3NDPYyDUUM 10 OyKBE X , UTO B MHTEPECYRNUX HAC CIyYadaX BCETja

MIMEET MECTO).
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PX) - ,(Y=X) (6ynean umoxecrsa X Yo
XaY - (X\NY)U(Y\X) (cummeTpuueckad pasHocTs X ¥ Y )
Te(R§x§) - ozuH u3 o6rexToB, o6raxapmux csoiicTBom RE F(ec
Jii TAKOBHX HET, To Ge(RZx$) - coBepueHHQ [1DOMBBOIBHOE MHOWEC
B0). Tepu T, (RFfx3) HasmBaeTCA Takxe 3HauEHNEM omepaTopa £
Knacce 00hEKTOB & , JJA KOTODHX CHpaBeliuBo cooTHomenue Ra
“CaxdX - wommocts X
I, - ToxneécTBEHHOE oToOpaxenne mmomectsa X .
CemelicTso (X; )‘.G 7 M HABWBAEM AMBBOHKTHHM, €CII (Vt)(%’)(ie.]
8/61’& £¢/ => X;IN&- =9) ..HyCTB, KpOME TOI'0, KakJoé MHOXE(
Bo X; HenycTo. Torjga mox (moxHON) cucTemoli mpejcraBuTenel ceuel
CTBa (X‘-)‘.GIMH MoRHMaeM BCAKMI I€MEHT Jexaprosa npousseiexus [].
[IpegmonoxuM, 4TO fo,’f ABAAETCA OTHOMEHUEM SKBMBaJIeHTHoc‘;xf
mHoxecTse £ , a Y - nobas uvacts £ . Hacumenuem ¥ no ﬂfx,}}
Ha3HBACTCA OCBENUNENNE KN1aCCOB DKBUBANCHTHOCTN 10 Rfx, ¢f, mier
WX Helycroe nepeceuene ¢ ¥ .
Yepes £, y HAC Be3Jje 0003HAUEHO A -MEDHOE EBKANIOBO MDOCTDPaR
CTBO.
92,
& .

ll, - nozrpynna 9, , cocroamas U3 BCEBOBMOXHHX IapaileNsHNX I

- Ipynna Bcex M30METDPUUYECKUX NpeoCpa3oBakuii NpoCTPaHCTRa

peHocoB (rpancaauuit) &, . Mockoxsky rpymmu f, u E, xanonnuecku

J30MODJHH, TO OHU YaCTO OTOXIECTBAANTCA MEXIy coGoit. B cooTmer-

¥ Ilpn oToM MH NOXAB3YEMCA OCHYHEMIK NpaBUIAMI COKDAmEHNA (§ODMYyJ
MyTEM ONyCKaHNA HEKOTODHX HaD CKOOOK, Hampuuep, mociegEee COOT
HOHEHUE B DPa3BEDHYTOM BHIE €CTH (Vc')(b)')((ielg /€I & c‘#/') =>
(X;n X/- =g)).
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CIBUM C 3THM HaZo MOHVUMATHL, HalpuUMeD, CMHCA (pasH: BCHIY HJIOT-

HOoe B £, MHOXECTBO NapasieibHHX NEDEHOCOB &£, .

4, - eiuHMuHHE KoopiuxaTHHA Ky6 B £, (T.e. 4, = 6, (x€E,
(V) t=isn => o0sprx<1))).

4 - nederosckes Mepa B £, .

Ly - Knacc msmMepumHx B cMucie Jlecera vacrteii &, .

f(E,,) - KJaCC BCeX HEKOHTHMHYalBHHX NOIMHOXECTB £, .

£ - BemecTBeHHaA 0Ch, KOTODPYD B CAyYae HATOGHOCTY MOXHO OT

EXECIBATH C £ AN C ﬂ, . Kpeme TOro, MH NOCTOAHHO DaCCMaTDHB
€M U DaCHNDPEeHHYD ICiCTBUTENBHYD HNDAMYyD, HoaydaeMyb roCaBieHueM
K K OSCKOHEUHHX JJIEMEHTOB +00 1 =-o00

,e* - IMOJOXKNTEJbHAA TOJAYNpAMaA BEUECTBEHHOH oCH.

N # @ - COOTBETCTBEHHO MHOXECTBAE HATYDalIBHHX ¥ pauNoHANbHH
YHCEN,

Me roBopum, ¥TO TpOIiKa (E,S,/v) ecTs ° TpocTpaHcTBo ¢ (HeoT
DPHLATENBHON) Mepoi, eciun S CAyEUT 6 -KOABIOM YacTell MHOXECTB
E , a /v npencTaBiAeT CoCol CUETHO-ALANTUBHHI (QyHKUNOHAX, 3&-
,z;aHHmi Ha S I NpUEEMapuuil CBON 3HAYEHNA B paCHHPEHHOM noaynpa
moit R7 .

Pes yuaneuud oOCmMHOCTY MH BCOIYy B JajbHeiimeM GyIeM CUUTATS,
YyTo OOBEINHEHNE 3JMEMEHTOB 6-Kojiklla S coBmajgaer ¢ £ .

CorzacHo HauGoJjee BaxHHM onpereaeHUAM Teopuu MHoxecTB (cM.[
rnasy IV ), napa (S,/u) €CTh CTDPYKTYDa& HEKOTODPOI'0 POJA HaA OCHO!
HOM Oa3nCHOM MHOXecTBe £ , Lid Teopuu CIDPYKTYPH BTOTO poJa ec:
CTBEHHHM NyTEM BBOJUTCA TePM MODPU3MOB. A unewHo, eciu (&, S,,/v,
u( Ez,S:,/g)- IBa NPOCTPaHCTBa C MepaMi, TO MODJU3MOM (TromomMopdHu:
uom) (&, 5,,/:,) 3 (&, 5,,/4,) Ha3HBAaETCA BCAKOE omdpamem{ef:g—:
raxoe, w0 (W)(IE S, => F(HeS, & pl(f19) = p(9)) .
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Hoas cxopo moaTie MOp(U3Ma BBEJEHO, YKA3AHHYD TEODUD MOXH

pasBUBaTh B TePMUHAX MHUINAJIRHHX U (UHAABHHX CTDYKTYD (cm. [f]
M TeM CaMHM HOXYUMTh IejHil DAL KIacCUYecKnx pesyisTatos (cM.,
nmanpmiep, [2] ).

Mu. Gynem roBopuTs, uTo uerBépKa (£, 6, 5,/:) eCTh IPOCTpPAHC
BO C UHBaDUaHTHON Mepol, ecir @ - Kakad-in@o rpymna nepecra
HOBOK E , § - G-uHBapHaHTHOE @-Koabio vacTeii £ (T.e.
(e)(¥9)(ge6 & Ye S ==>}(3)€S)), Fo- 6 -unBapuanTHad Mepa He S
(ree.(6N1Y) (968 IS = p(9)= 4N .

Bepa B xauecTBe @ TpUBKAJABHYD TDYNNY, CBOIAUYDCA K OJHOMY '
KEECTBEHHOMy NpEoBpaBoBannb MHOXECTBA £ , MH [0 CYLECTBY MNDUX(
JuM K oOuuHOf Teopum Mep (MHHME CioBaM®, POJ CTIDYKTYDPH (G,S,/f)
Goraue poja CTPYKTYDPH (5,/:), YTO M HEIOCDEJCTBEHHO OYEBUIHO).

Huxe B GonNBHMHCTBE ClyyaeB B DoKX £ yUacIByeT  A-MEDHOE €l
KANJOBO NPOCTPaHCTBO &, , @ B poAM § - HEKOTOpafn MOITPYHIa
TPyNnH '3, , cojepxamal BCOZAY mnoTHOe B MHOXECTBO TpaHCHAmui

E, .

Mepn, paccmaTpuBaeMHe HaMy, Kak MPaBUIO HPENNON&TanTCA HEBH-
poxjgeHHuMn (HeTDPUBUANBHHMI), T.6. OCNACTH NX 3HAYEHUN He MeHee
WeM IByxsieMeHTHH. K ToMy xe M Tpe6yeMm, 4TOGH HA O0JHOTOYGYHHX
IIOJMHOXECTBaX OCHOBHHX Ca3UCHHX NDOCTDPAHCTB HauM MEPH 06pamaic
B HYJb.

Kax npunaro, uepes /v’ u /4, B paCoTe COOTBE®IBEHHO 0C03H
9enTCA BHEHHAA W BHYTPEHHAA MEDH, aCCONMUDOBAHHHE C M .

Ecin (E;,G,, 5,,/4,) n (Ez,(:,,s,,/«,) - JIB&a IPOCTPaHCTBA C HH~
BaDHaHTHHMYM MeDamu, To Mopjusuom (E,,6,, S, Y ) VEG, S, /u,)
MOXHO Ha3BaTh JA0GYD Hapy oToGpaxeHmii (f, ¥) , y xoropoii # - ro
mouoppusu (£, S,,/u,) 3, 5,,/9) , & $:46—»6, - romomophusM

I'pynn, npnyéM £ u £ CBASAHH CAEIYDUMM COOTHOHEHIEN :
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()})(V.‘/)(;e&,& Yes, => f(g{f'{b’))) = #(3)(%) ) . dro nouarue MopdusMa
Kaxylmeecs L0BOJBHO €CTECTBEHHHM, HE BKIAJHBAETCA B DAMKN 0OCUUX
onpereneHnii, JamHuX B [{] , 7 N03TOMY B IaiBHEliNEM OHO HATL
He OyzeT npuMenaTscA (Heckonsko. EPyLoe TpedoBaiue,. COCTOAmEe B
TOM, YTO (?)( V) ( ;e@, & xe £ = Y(9)(f(z)) = f(}(z))), 1 03HAYARNEe
CYMHOCTY KOMMyT&TUBHOCTS JIUaTDaMMe

1’(,;‘) # 1.(3‘))

g ‘f(z.)
B )

ABAAETCSA YX€ CAUHKOM OTDAHNUNTENBHHM JJIfA [€Jcl Ka4yeCTBEHHOH Te

pUN MHBADUAHTHHX MED) .

lycts E - mpou3BONBHOE MHOXKECTBO, a 6 - rpyuna repecraHo -
BoK £ . C @ KaHOHWYECKN aCCOLMUPYeTCA OTHOHEHUE HKBUBAJIEHTH(
cru B £ Ee’z,;} - xek § yek &(3;)(;66&;{::):;). Ecnn )
KaKaa-1n6o vacts & -, To vepes  G(X) - vGozmavaeTca macuumen:

X 10 OTHOHEHHD Bix,yf . Ipu X =z} us nuuwem 6(x) suecto

G({x}) u nasuBaeu Bfx) opOuTOH TOUKM & OTHOCUTENRHO TpynmH &
l'oBopAT, uTo £ €CTh OJHOPOJHOE HPOCTDAHCTBO, €C/IK Tpylma & rel
CTByeT TDPaH3WTNBHO Ha £ . IlociiejgHee DABHOCHIBHO TOMY, UTO (hak-

TOPMHOXECTBO E/R{x cocToAlee 13 KJIACCOB MHTPEH3UTHBHOCTH
£

4’
@, oxnozieMEHTHO.
Buue ykxe OHJIO CKa3aHO, UYTO B 3TO0M padoTe HaC IJIaBHEM 00pason
MHTEPEeCynT MHBaADUAHTHHE MEDH B EBKJINZOBOM HDOCTPAHCTBE, CAyLAlM
OPOJO/IREHRAMY KjaccuyecKoi sederobckoll mMepu. Ilycts 6 - ipndaa
nexrpynna 9, ( nzf ). 6-uepoii B £, un OyZeM Ha3HBaTH Kaxny
G -1HBaDUAHTHYD Mepy /, y ONDEIECNEHHYD H& HEKOTODOM  6-KOJbIE
S nozMHoxecTB £, u NMpUHUMapUyD 3HauYeHNe f Ha EeJUHVYHOM KOODIH

HATHOM KyCe 4, . HeTpynHo moxasaTh, UTO €CiANM B § BXOIUT BCHIY
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nioTHoe B J], MHOKECTBO MapaiienbHHX NepeHocoB £, , To § Hempe-
MEHHO COJNeDXUT KIacC BCEBOBMOXHHX COpeieBCKNX dacTell &, , & /v
ABAAETCA NPOJOAKEHNEM GopeneBCKO# MeEDH \B YACTHOCTH, nom{ocra/a
BJiGYET TOT (akKT, 4TO g IPOTONKAET A ) ImenHo Takue - &-MEDH

CIy®aT JINA HAC OCHOBHHM OGHLEKTOM WMByUeHNA,

Teneps MH oCTaHOBMMCA Ha DpAZe cHenuPuuYeCKUX MOHATHH paccmar-
puBaeMoll HaMu TEODHU.,
Mpexuonoxme, 4yTo Jaxa napa (&,6), rie & - rpyuna npeoSpaso-
BaHuii £ , u mycTh X - NpOUBBOABHOE NOIMHOXECTBO & . CusTHOlH
G-xonpurypamueii (win mpocre @-Komdurypaumeii) umoxectsa X
Ha3bBaeTCA BCAKafA YacCTh X' npecrparcrBa £ , 1A KOTODOHl HaligE-
TCA Takad MOCAELOBATENBHOCTH (fi)ieﬂ NnepecTaHoBOK £ U3 rpynns &
YTO MMEET MeCTO BKJIDYEHHE X'c“U” ;‘.[X) . Ml roBopum Kpome Tore,
4YTO X uncYepnHBaeT MHOXECTBO Y€ £ NOCDPEICTBOM CUYETHOLO CeMeii-
CTBa npecCpasoBannii us @ , CIN Y ‘ecIs 6-—xompmrypaunﬂ I
X . Lonee oGuum oGpasom, jgonycrim, ure (&, 6, S,/u) - mnpo -
CTDaHCTBO C MHBapHaHTHOIl Mepoii, X - snement 6-xojinna S , ¥
mobaa vects £ o Mo crkaxeM, uTo MHoXecTBOM X MOXHO MCYEDNAaTh
MHOXECTBO Y TIpH NOMONY NMOCHENOBATENBHOCTY NEPECTAHOBOE £ N3
rpynne 6 , ecan 6 CONepEUT MmoJxceMelicTBo {;,-)‘.e”,mm KOTOpOTO
BHIIOJNHAETCA COOTHOHEHIE ; /4(.9\ }(X)) = 0.
Moyru & -urBapnaHTHOH qacnlo E (oTHOCHTENBHO Mepm/v ) 6y~
JeT Ha3HBaThCA BCAKOE MojgMHOxecTBO X npocTpaHcTBa £ , olnsja-
DIee CAeLYDHUM CBOHCTBOM: (V(’;)(;e& =>/4(;(X)4 X)=0). 310 onpe-

HeeHne ABAAETCSA HENOCPEeICTBEHHHM OCOOCIEHMEM XO0DPOHO N3BECTHOIO

® OTu pesynsTaTH NpUHAIIEXAT B.Cepnunckomy (cm. [3] , a Takxe $4

rnaBd 2 HacTodmell paGoTH).
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NOHATUA  G-UHBADUAHTHON yacT £ , NpejcTaBidAbNell CoGoli He-
KOTopoe 00DbeINHEHVNE KIacCcoB WHTDaHBUTHBHoCTH €@ . Mu Gyzem Tal
%€ TOBODUTH, UTO MHOXecTBO X<« £  mouTH 6G-uHBapMAHTHO, ecil
CHpPaBeIIiBO COOTHOHGHUE (b;q)(_;eg = c'm.al(XA;(X)k GrdE) .
KoHTexcT Bcerja #CHO yKaxeT, KaKee U3 IBYX, TOABKO YTO BBeISHHI
NORATHI MOUTH @-MHBADHAHTHOCTH MMEETCA B BHLY B TOM WIM HHOM
MecTe paleTH.

lycts (E,G,S,/:)- NPOCTPAHCTBO C UHBapUaHTHOR Mepoit, ¥ - /-
usMepuMoe meyry @-nHpapranTHO® (OTHOCUTENBHO P ) NoIMHO%EeCT-
B0 £ . OrolpaxeHue /Iy: S — B*, 3aaBAEMOE C TOMOKEBD DPaBEHCT-
Ba /vy(Z) =/«(zny) s Ha3HBaeTCA YacCThD MEpH /4 s GCCOLUMDPOBAH -
HOM c MHOXecTBOM ¥ . llu rosopum, qro‘/@ €CTh BJIEMEHT MEepH i
ecil Iaa Kaxjoro Ze& S COOTHOHGHMQ/Iy(Z)>0 BIGUET CymecTBOBA -

HUe Takoro CuUéTHOTO cemMeiicTma (;‘.)‘.6” npeodpaseBanuii n3 ¢ ,
4o /:(.V\“g”;‘-(Z)) = 0 . B Co0oTBETCTBUY CO CKASANHHM BHNEE, 9TO
03Hayaer, YIO IIpZ/I/ly(Z)>0MHO3“;€eCTBO Z ucyepnuBaer ¥ .

Ecan unBapuanTHAA Mepalfr CAyXUT 9JEMEHTOM caMmoifi cefa, To Ha
CU8T HEE MH CKaxeM, 4To oHa fABAAETCA Mepoii CO CBOHCTBOM ucyep -
IIHBAHUA .

Ipyrol KpaitHuil ciyvail - 9T0 TOT, HpPU KOTOPOM JADCOH DJIEMEHT
Mepm/u npencTaBiAeT Co00il NeCTOAHHOE 0TOCpaXeHUE B HYISL I6HCT-
BUTeNbHOI NpaMOol. [IpM TaxoM MONOXEHMM JeJN MH GyZeM IOBODHTS,
4TO M €CTh BIOJNHE HEBJEMEHTapHa (unnm npocTo HesieMeHTaDHAA )
Mepa. ‘

llocne sTUX npexBApUTENbHHX MOHATHI I ONpereieHuil nepeiysuM k

KDaTKOMy M3JIOXEHMD COJepXaHnd JaHHOH pPacoTH, KOTOpad COCTOUT M3

JBYX ri1aB 1 XLOIIOJNHEHHA.

llepBad riaBa HOCHT HECKOJIBKO CMEHNAHHHH XapakTep. 3IeCh pac-
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CMATDUBANTCA CBO¥CTBA KJIaCcCOB MHTPAHBUTHBHOCTM Da3ANYHHX IpyIn
IBUXEHVE €BKIUZOBa NpocTpaHcTBa £, , CTPOATCA € -MACCUBHHE a0C
JONTHO IpeHeCpexuMHe MHOXeCTBa, MCCIEIyeTCA KOHCTPYyKIuA Burann,
NpUBOJANAA K CYleCTBOBaHND HEU3MEDUMHX B cMHcae Jledera . uacrTei
E, , HaKOHEl], pacCMaTPUBANTCH CWIBHO TDAH3NUTNBHHE IDYIIH Mepe-
CTAHOBOK OECKOHEYHHX MHOXECTB.

Bo BToOpOll riaBe OCHOBHOE BHUMAHNUE YIEJNEHO VHBADUAHTHHM MEpa
oGnafanuiuM CBOICTBOM UCUEDNHBAHNA, & TaKxe cBolicTBamu, GIN3KRUM
Kk Hemy (moZpoCHee o0 3TOM MH CKakeM HIKE).

OGe riaBH 0o6BeIMHEHH OOMHOCTHD METOJa, CYyTh KOTODOLO MPOABI
€TCA B CUCTEMATHYECKOM MHCHOIb30BaHMN CBOCOIHHX U CBOCOJIHO Jeiic
BYOMUX I'pynn npeodpasoBaHuii.

llepeuii naparpad paGoTH 1o CBOEMY COXEDKaHUD HE CBASaH C TEo
puell WHBapNaHTHHX MepP. OH raaBHEM 00pa3oM NOCBALEH DPEHEHUD Cie,

pmell 3axaum:

Iycts X - Takoe HENyCToe OrPAHNYEHHOE MOIMHOXECTBO HDPOCTDA

cTBa £, , uTo BCe MHoxecTBa cemelictBa (XV{x) NONapHe KOHTPY-

xeX
9HTHH. BHTeKaeT M oTchia, uTo X €CTh KJAaCC MHTDAH3NTHBHOCTH
HEKOTODOK NMOATDYNNH D, ?

B ofumeMm ciayyae OTBET Ha 3TOT BONDPOC OKa3ajCA OTPUIATENBHHM.
Yxe B 0OHYHOM E€BKJUJOBOM IPOCTPaHCTBE £; MOXHO JaTh NDUMED TaK(
cuéTHO¥ vactTi X Ha @IUHMYHON JgByMepHOH cdepe S, , uro maa X

0

OyﬂyT CIIpaBeJiBH MDUBOJLMMEHE HIXE COOTHOHEHHA:

I YY(Yc X g rdy<m,=s X\Y xourpysurso ¢ X ) ;

2) X He ABNAETCA KIACCOM WHTDAHSUTUBHOCTH KAKOH-AMG0 TPy
N30METPUYECKIX NPE0CPas30BaHMi NPOCTPAHCTBE £y o

Tlpn mMOCTPOEHMH BTOTO NpUMEDa BeChMa CYNECTBEHHYD DPOJb UTpael
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