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BBEJIEHVE

Jmccepranua NOCBAWEHA HEXOTOPHM BOIpOCAM INPUJIOXSHWM
TEOPAM YaCTUYHO YINOPANOYEHHHX MHOXECTB B TeOpHM pa3MepHOCTH
M B TEOpUM T'OMOJIOT'MM TOIIOJOTHYECKHX NpocTparcTB. OHA cocTo-
KT B3 UeTHpeX maparpadoB - mepBHe IBa naparpafa OTHOCATCA K
TEeODPMH pasMepHOCTM, a IBa NOCJENHUX — K TEOpUH I'OMOJIOTHH.

B compemeHHO# TeOpeTHKO-MHOXECTBEHHOA TOIOJNOTHM MMENTCH
MHOT'OUHCJICHHHE HCCJIEJJOBAHUsS, IOCBANEHHHE pPA3JHMYHHM 0600ue-
HISM ¥ BUNOM3MEHEHMAM KJIACCHYECHUX pasMepHOCTHHX HWHBADraH-
TOB o(:‘m : ino( u Inal . OmHUM 3 TaKUX MHBAPUAHTOB, IpENC-—
TaBJADUMX HA HAll B3IVIAL OCOOHHE MHTepec, ABIAETCA pasMepHOCT-—
HO TmomoCHasd QOyHKIMA dm (HasuBaeMass HaMM B JaJbHeimeM
o -pasmeprocTsn), onpemenennas L. Ammamxesuwzem 1] , mexo-
.IﬁI M3 OIpeNeJieHus pasMeDHOCTH YaCTHYHO YNODINOYEHHHX MHO-
xecTs, namioro B.Jymmxom u J.B.Mumrepom \1F] Sror mupa-
pHaHT, C OIpeleseHHO# TOUKM 3peHHsd, SABIACTCA GoJiee TOHKAM,
YeM KJIacCH4YeCKre pasMepHOCTHHe (yHKIMHU, M, KAK 5TO IOKA3aHO
B (W) - W&)), obnagaer mmormv cBoficTmamy, NpUCyLEMY
xraccuueckuM pasmepmocTHiv dymkmmam dim , inel ¥ Lad.
3 ero nodrpoemm ACHO, YTO BOINPOC BHYUCJEHHUS O( -pasMep-
HOCTY ITAHHOT'O TOIOJIOTMYECKOI'O IPOCTPAHCTBA CBOLATCHA K BH-
YACJNEHV pasmepHoOCTH JlymHuka ¥ Muuepa KOHEUHHX KOMILIEKCOB,
paccMaTpUBAEMHX KAK YACTHYHO YUODRANOYEHHHEe MHOXECTBa. 3aMe-
THM, OIHAKO, YTO B OTJMYMEe OT KJACCHYECKOil TeOopHy pasMepHOC-
TH KOMILUIEKCOB, Jexameil B OCHOBE JIEGeT'OBCKOIi TeOpHH pasMep-
HOCTH, T.€. DPa3sMEDHOCTH C’a‘m , BHUMCJIeHNE pasMmepHocTH Jym-—
HEKA ¥ Muinepa KOMILIEKCOB, KaK MPaBHJIO, COIDMKEHO € TPyIOeM-



Koff BHUMCJ/MTENBHO# padoToif. BRUmy TOrO, YTO ajTOpMTMA BHYHMC—
JIeBNS YKa3aHHOH pa3MepHOCTH He CyuecTByeT, TO IPUXOIUTCH, C
IIeJIBK YIPOWEHWA pacyeTOB, B KAXIO# CHUTyallMy YYMTHBATL CTPYK-
TYDY X OCOGEHHOCTY KOHKDETHO 3aJIaHHHX KoMIekcoB. B § T Bu-
YUCHAOTCS pa3mepHocTH Jyumwka ¥ Murepa Tpmona K,,31 u
rpados Kyparorcroro Ko m K,. [33] , a meemno mve-

10T MeCTO cJepyplue OIIeHKH

O(S K'1:5 =3,
CZSKS =&,
L o

-

OTH BHYZCJEHHMS MTpanT BAXHYO POJL B KJjaccHpuKammy onx-—
HOMEDHHX JIOKATBHO CBSBHHX KOHTHHYYMOR, TOJNVIEHHON HAMM B
coBMecTHO¥ padore c JI.T.3amGaxunse YLZO] . 9Ta KIacCUprKaIys
NO3BOJET 3aKIOIATH, YTO C TOYKW 3PEeHUS pasMepHOCTH o(m
wrace C OINHOME PHHX JIOKAJEHO CBSI3HHX KOHTAHYYMOB MOXHO
pasCuTh Ha TpH NOLKIACCA C1 , CZ n C3 . K waaccy C1
OTHOCATCS BCe Te OGBEKTH KIacea C y LJIST KOTOPHX o(mxzi,
T.e. IOpocTHe HyTu. K miaccy Cp_ - me ofsexrH rmacca C .
I KOTODHX a/m A=z 2 , T.e. OJHOMEDHHE JIOKAIEHO
CBA3HHE KOHTHHYYMH, He T'OMEOMOp{HHE MpoCTOoil Jyre M IOIyCKAal~

mge juf Jwdoro £ >0 g -oropaxeHue B IUIOCKOCTB, K
wiaccy (s  oTHocares Bce Te ofmexTH kmacca ( , ma Ko-
TO PHX dn X = 3 (B [_:io] nokasano, uro kmace (g
He IIycT).

B § 2 My BBOIMM HOBHI TONOJIOTHYECKE{ WHDADHAHT pasMep-
HOCTHOTO THIA, HABMBAGMHE |5 -pasMEpHOCTEN ¥ YCTAHABIABA-



€M eI'0 OCHOBHHE CBOJCTBa, B YaCTHOCTH €ro CBA3X C JPyTHMH
pasMepHOCTAMEA - KAK KIACCHYECKIMV, TaK ¥ (VHKIMAME DpasMep-
HOoCcTHOTO Tuna. OupenesieHye B —pa3Me pHOC TH dib oIV pa—
eTCSA Ha IOHATHE IMPOTH E;Z] M, Kak 9TO CJEeILyeT U3 camoro
OCTPOEHAd, BONPOC BHUMCJIEHHA [ -pasMepHOCTH IAHHOTO
TONOJOTHYECKOI'0 IPOCTPAHCTBA CBOIUTCA K BHUNMCIEHMO IMPOTH
KOHEUYHHX YaCTAYHO YIIODPATOYEHHHX MHOXECTB.

I3 OCHOBHHX CBOifCTB B -pasMepHOCTH, yCTAHABIABAEMHX
B § 2, oTMeT:M caemyomue :

Teopema (2.1II) (MOHOTOHHOCTE). Eciw b - 3aMKHYTOe
IIOIMHOXECTEBO IIDOCTpAaHCTBA X , TO ,cHJ F¢ dibX.

Teopema (2.12). olibX =0  rorma m momsko Torma,
xorma X ABJNASTCA aHTUIACKpPETHHM IIDOCTpPAHCTBOM.
. Teopema (2.I5). g Jmo60I0 TODOJOTMYECKOT'O IIPOCTpPaHCT-
Ba A

u/fm)(_-l < dbX < odim X+4.

Caencreve (2.I7). Laa ymodoro HOPMAJBHOTO IPOCTPAHCTEA X
 dak ¢ 2dbX+3 ¢ 2edmX 4k

Teopema - (2.23) ., EcJm x ~ HODMAJIBHOE IIpOCTpaHCTBO, TO

db PX < dib X,

Tne F x ~ CTOYH-YEXOBCKadA CUKOMIAKTMOMKAIMA IPOCTPaHCT-
Ba X e _ |

Teopema (2.30). Ecim )(“ ~ HOPMAJBHOE IIPOCTpPAHCTBO
LI Kaxmoro o«¢ 2{ , TO

dib ® Xeo £ sep dib Xo +A.
weld wedt
Teopema (2.33) (aHanor HepaBeHCTBa YpucoHa-Menrepa).



e

e )< - HacJeICTBEHHO HOpMaJIbHOE IIPDOCTDAHCTBO, COIEEa-—
mee P u Ov s TO
dib (PUR) ¢ dib P 4 dib @ +3.

B § 3 m3J0XeHH pe3yJaBTATH II0 BONPOCY O PACUMPEHNHM TeOpHH
TOMOJIOTHl ¥ KOTOMOJIOTH! C HEKOTODO# NONKATEIOpPHM Ha BCI
_DaHHY®w KaTeropuw. /3 MHOTMX aBTOpPOB, KOTOpHE, KaK H3BECTHO,
SaHMMAMICH BTUM BompocoM (Hamp., Yex [19] , Kam [16] , Bay-
ap ( [8) , 9] ), Yoromsmm: ( [11] -[15] ) » pgp.), Hawa pa-
doTa OJM3Ka IO NpeIMeTy MCCNeNoBaHuwa K pacdoram ®.B.bayspa,

a no merony - kK padoram I'.C.Yoromsmm. Le ommyaeT oT pacoT
bayspa He TOJNBKO KOHCTDYKIMA, HO M YCJOBMA, HAKJIAIHBAEMHE
Ha pacCMaATpUBaeMHe KaTeropum, a oT padoT YorowBWIM XKpoMe yC-
Jiopwit, - Takke ¥ TO, UTO peBYJbTATAMYE paclipeHdit TEOpH:A TO-
Mbﬂomn X KOT'OMOJIOTMM B ([11] -[16]) ABJIIOTCS HEe TEeODPHU TI'0-
MOJIOTMH, M, COOTBETCTBEHHO, KOT'OMOJIOTHH, 2 TOMOTOIMYECKAad M
IBOWCTBEHHAA eif, B HEKOTODPOM CMHCJE TeopHs. EcTecTBeHHO,
[O9TOMY, YTO MH IJIABHOE BHMMAaHWe odpalgeM Ha IoKasaTeNbCTBO
BHIIOJHEHUA AKCHOMH CYMMH . o

Mexonsa w3 romosorwueckoft Teopmm -\ , samaHmolt Ha mom-
KaTeTropun df KaTeropun j{ , IIDM OIpeleJIeHHHX YCJOBYMAX,
HaKJIaIHBaeMHX Ha K u o , MH CTDPOMM SKCTpEMAJBFHOE X CJie-
IOBATEeJBHO, EIWHCTBeHHOE, COTJIACHO TeopeMe Layspa [3] '
pacimperme |4 reoprm H  ma K (reopema 3.2).

OnHEM 73 LOCTOMHCTB KOHCTPYKIMM TEODPUY DECIMPEHHS C IIO0-
MOUBD YacTHYHO YHOPANOYEHHHX CHCTEM, B YacTHOCTH IIOCpEeNCT-
BOM IPAMEX ¥ OCPATHHX CIIEKTPOB I'PYyIII CO MIOXKECTBOM I'OMOMOD-

@uamoB B cwmucye Iypesuua, X.Jyryemxa u C.X.Hoyrepa 122] ,



ABJFIETCH TO, 9YTO OHA KAk M3BECTHO ( [14] , [15] ) xnerxo m ec-
TECTBEHHO IyaJW3upyeTcA. OTO MO3BOJAET HaM, mayee, HCCJIEIO-
BaTh CBOMCTBA paciMpeHHs KoTroMmosorwuilt, & MMEHHO, IIPOBEpHTS,
YTO0 pACImpEHWE KOTOMOXOTHYECKOH Teopms ( , sajamHoll Ha
TOTKATE 'O PIT oL KaTeTopun 7, , IIDA OIPOCIEJIEHHHX YCJO-
BUSX, HAKJAIHBAEMHX HA K ud , VIOBIETEODAET AKCHOMAM
T'OMOTOINHA, DA3MEDHOCTM ¥ CYMMH, ¥ YTO OHO SABJAETCH CHJILHHM
pacivpermem Teopmd- . - - - - .

I3 COMOCTABNEHNS DE3YABTATOB § 3 M pe3yILTATOB [8’] cJe-
AyeT, uUTO eCJM KaTeTophi K ¥ ee IONKATEeTOpHs i YIOB-
JeTBopmoT yexoBuaM 1)-YI) us § 3 m yexosusv us (8] , To
pacmuperme || , mocrpoemmoe Bayspom M pacimperve \\ , B
CHJIy EeINMHCTBEHHOCTY DKCTDEMAJNBHOTO PACIMpPEeHUS, M30MODEHH,

B h® I § 4 HemocpeINCTBEHHO CTPONTCA eNHHCTBEHHHI Io-
MomopfuaM u3 Teopmu 1\ B Teopmo -\:\ , OCHOBaHHO# Ha vac-
PHrEO YJIOPANOYEHHO! CHCTeMe, KOTOpDHH M ABJIAETCA TeM H30MOp-
Qusmom, 0 KOTOPOM. mwia pevyb BHmE: (Teopema 4.1).

BaxuuM - caefcTBEEM STOT'O pesyJbTaTta ABJLICTCH

Cremcreue (4.2). Eomm £ - KATEeTODUSA TOJMAIPOB, H -
CUMILTMIIMANIEHAA TeODAS T'OMOJIOTMM Ha i H of ca K , THe
A = TIPOK3BOJBHAA KATETOPHAS TONOJIOTHYSCKHX IPOCTPAHCTHE X
¥X HeIpPepHBHHX OTOCpaxeHMit, ymonieTBOpApuas ycworusam I)-YI)
1 ycaoBHsM bayspa, TO T—\— - eCThH CHHTYyJnApIas Teopus I'OMO-
Jorma Ba K .

B H° 2§ 4 yoraHAmMBAKTCH TAREE CBASH MEXLY DA3JHYHH-
MH TOMOJIOTHUECKVN PpyImaMy YacTHYHO YIODSNOYSHHHX MHOXECTB -
IVCKPTHHX TIDOCTPAHCTE B cMueTe Arexcammpora [5)  wm v.H.
To A - mpocrpancrs B repummomorma  Mc Covrd "o [27] .



9TH IPOCTPAHCTBA, BIEpBHE BReleHHHe axamevuxom II.C.Arexcarm-
DOPHM, OKA3aJMCh CAMEM TECHHM ¥ ecTeCTBeHHHM 06pa3oM CBA3aH-
HHMA C IOHATHEM CUMILIMIIVANBLHOTO KOMILIeKca. ONHMM u3 BaxHeli—
X pesyasTaToB, MosydeHHux II.C.Arexcanmposam B (5] moxa-
3HBAET, YTO NP HEKOTOPHX JONOJHATENBHHY YCIOBHAX, HAKIAMH-
paemsx 2 o M - mpocTpamcTso A, mMeer MecTo m3OMOp-
dusm Mexny QyHKOWOHamBHO# rpynmo# romosoruu Kosmoropora
\E\“ (X +6) -\1] -, ompemenennoi mus modux JroxaEHO
GMKOMIIAKTHHX NPOCTDAHCTB, ¥ TOMOJOTHYECKOil TDyIIMH H“(K(X);G)
cummmrarsioro xomwexca K(X) , cessammoro ¢ mpocr-
pactBom X . OCHOBY JIOKA3aTeJsCTBA BTOTO (PAKTA COCTABIAET
TO, YTO TPY ONpefeNeHHHX YCJOBEAX W -memn KosmMoropoma, B
odeM cJydYae OIpeneJIeHHHe KAk (yHKIAE OT N+ O paHE—
YEeHHHX MHOXECTB, MOXHO DacCMATpPYPATh KaK YHKIME OT w4+ 4
TOYEK.
. Md HAXOIUM YCJOBES, NDH KOTODHX AHAJOTWYHHE CBASY CY-
WECTBYDT MeXLy QYHKIMOHANBHHMA ToMojorusvu Yorowsmm ( (0] ,
(2¢] ) u Jedwena ({25) ,\2¢) ), onpemerenmux, ciemys Kox-
MOTODOBY, LIA XayCLODPOBHX IPOCTPAHCTB, M TPYIIOH TOMOJOTHH
H.(KX): G) , & UMEHHO MMEeT MeCTO
Teopema (4.4). Eeam X - KOHEWHOE MyJIbTUILIMKATIBHOE

\o —npocrparcTso, TO EMEOT MecTO W30MOpHHAMEH
¢H

; .
6 = H, (K56 = FLKL6) 2 H, (KW, 6),

rme H,.(X:G) = \F\,.(x ; B)  oGosHAuwANT W —MepHHE

IpynmnH romoJoryu Yoromewsm ¥ Jledirera coOTBeTCTBEHHO.
OCHOBHHe De3yJBTaTH JUCCEDPTAlyy OMyCIUKOBEHH B pacoTax

[20), (211, [2 9] « [39) .



§ I. O PASMEPHOCT IVIFVKA-M/ALIEPA YACTITIEO
YTIOPAIOYEHHEY MHOKECTB M ol —PABMEPHOCTH
TOMOJIOTHYECKVX TTPOCTPAHCTB. TPYMEHERUT B
KIACCYGUKAIA OTHOMEPHNX JOKAIEHO CEA3HHX

KOHTYHYYMOB

| Tox pasmepHocTED [ymimka » Memrepa L17] wacmrmoro mo-
panka P (mamem J., X ), ONpELENEHHOTO Ha MHOKECTEE o
OyzeM IOHHMATH HAWMEHEBINee KAaDNMUHANEHOE UHCJIO W , Takoe,
970 P ABJAETCA IepecedeHueM cemelicTBa MOLHOCTH yi €I'0 JMHeR-
HHX paclMpeHwuil. .
OycTe 'P b P ~ JIBa YaCTHYHHX NOPAIKA HA MHOXECTBAX S,
COOTBETCTBEHHO .S . CxkaxeMm, 4YTO OHM H30OMODJHH M IHIEM
P = P' , €CINH CYUWECTBYeT Takas CHeXIsd
S B
qTo (X)) € P TOINA ¥ TOJBKO TOTNA, KOTHA )
(FG0, 5W)e P O9eBUIHO, €CJH Pt , TO O(sfpz 0(5 P
Temepb OycTs ™ ¥ R - yBa mesux IONOXATENBHHX UHCHA M
R¢ m . Miogecrro S  paswmemeHmit (mepecTaHOBOK) wa 8Je-
MEHTOB
B D AR

HA3NBAETCA R =ODEBMNEHEM (18] , ecam mun maxporo KR -mop=
MHOXeCTBa (T.e. NOIMHOESCTBA, COLEDEANEr0 K BSJIEMEHTOBR) E3 N
NEMEHTOB, CKAXEM G4 Qg 5---» @, , CYUECTEYeT pasMeleHHe
w3 O , B KOTOpoM Qg  CcJeiyer sa Bcemd %, mpm  C (R .
HammeHpmee Kapmmmamsaoe wrero /V , raxoe, uTo cymecTByer

R -mpapmrsroe mmoxectso ma /N paswememmtt . sxemenros,
0603Ha4YaeTcsa 4epes N (m yR) .
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[IycTs P( M,V,S) 0003HavYaeT JacTHYHHI HOpINOK, OI-
penmeneHHu#t Ha ceMeificTBe BCeX ¥ —~NOIMHOXECTB M S ~[IONMHO-
KeCTB MHOXeCTBa /1 W3 M ONEMEHTOB, Tme 4<Y¥< s<m,

C OTHONEHWEM BRIOYCHUA.

Eem K - coMumrmarsduit KOMIUIEKC, TO MH MOXEM DACCMAT—
pHBATH 8T0 KAk YaCTWYHO YHOPANOYEHHOE MHOXECTBO CIELYDIUM €C—
TECTBEHHHM OGpAasOM: €CJM S, ¥ S, - JPa CUMIUIEKCA KOMILIEK—
ca K , 10 $<S. wTorma m TOXBXO TOrmA, Korma @ S -
COOCTBEHHEaA I'pDAHE CHMILIEKCa S .

Omnome pHHIT CHMILIAIIVANGBHHY KOMILIEKC HasHpaeTca Ipadom
(oM. (2 8], [55] ). T'pad I'(W [35} onpeneraeTca kax rpad ms
Y. BEepIEH, B KOTOPOM Kaxiad Iapa ero BepiH CMexHa.

Teopema (I.I). Boom wy 3 , m0  dK, = N(n,3).

[oxasaremscTro. fcHO, 9ro ecaw paccmarpuparth K, KaK

4acTHYHO YNODPANOYEHHOE MHOXECTBO, TO OHO GyueT m3oMopfHOo

MHOXECTBY P(n,'t,z) . CiemomaressHo,

o(sKh - d;’P(h,*\,z_),

B cury mspecTHO# TeopeMd, NoxasaHHON JymHzroM hﬂ , ec—
Jm 1<kR<n - , TO

dS'PLYL:";k) = N(n?k"*ﬂ .

ClremomaTeJLHO,

Cls Ku = N(V\-, 3) .
Samevyanwe (I.2). Jlerro yOem#THCSI B TOM, UTO
dsKa\:’{ 2 . ds KZ:Z,

T'pad Km,n (cm. [33] ) ompenexseTcs Kak rpadh mz M th
Bepu#H, B KOTODOM CONepEaTCA BCe pedpa, COeIWHADNHAE MHOXECT-



ITe

Ba Vi E8 M omeMeHTOB ¥ V2 HS N BJeMeHTOB.

Teopema (I1.3). Eco® w+n » 3 , TO

e K & N B 7 3)

JoxasarTelsCTBO. fICHO, YTO €CJM DACCMATDEBATH Km,n KaK
Y2CTHIHO YHODPANOYEHHOE MHOXECTEO, TO OHO GyueT H3oMOPJHO
MOIMHOXECTBY MHOXECTBA P(miwn,1,2) B cmIy BHIEYRA38H-
"HO#t TeopeMH J[ymHWKA MH HMeeM

de Koo € 0 Plman,4,2) = AV (mem, 3).

Sameuamue (I.4). Jerxko yO6eIRTHCA B TOM, UTO

AJ K\)1 = 2- .

T'pad K1,3 , IMeryemuit B pasrsHeiimem TpuomoM, ABNAETCA
o0beIMHEeHAEeM Tpex pedep, HMEnIEX ITONAapHO TOJLKO CINY OCUyD
rouxy (cm. puc. (I)). '

I'padu KS a K.s,3 , MMeHyeMHe Taxme rpadamm K.Kyparoscko-
To [33] , HTpanT Bm poab B Teopm# rpafor (cM. pac. (I)).
B wacrHOCTH, K.KypaToBCKEM IOKasaHO \33] ', yro rpad maHa-
peH Torma X TOJBKO TOTna, KOoIja OH He colepxuT mourpada,
#30MOPHHOTO Ks nyoa K3,3 : , | '

BugucyieHnss pasmeprocTH Jymswka ¥ Muwrepa rpados K4,3 )

Ks ' Km 6ymyTr MrpaTh BAXHYD POJNE I NaJbHeimeM H3J0-
XeHdd. JUIT NONHOTH MH MSJaraeM HEKOTODHe pesyJIbTaTH, IoJy-
waprne Kommom (oM. [23] ).

[ycrs Mh - NMOJMHOXeCTBa Y\ ~MEpHOI0 EBKJIMIOBA
npocrparcTea L, . Boqm  x = 1:{;} ¥y =iy} -
mpe Toukn /j, , TO M craxem, uwto x<y B P (M)
TOTNA ¥ TOXBKO TOTNA .' KOTHA  x; <Y, IS KAEIoro L |



T e

Komm [23) 7momasan, uro ecxm T - QacTuwHui TODANOK Das-
MEpHOCTE Y. , TO CYUECTBYeT TAKOe NOIMHOXECTBO  /In w-Mep-

HOT'0 €BKJHIOBaA IIPOCTpPaAHCTBa Eh. y 4TO

P~ T (M),

Ky,3 Ke
Pc, (1)
Tewmwa (I.5). osK,;=3.
JokasaresscTBo. I'pad KM , paccMmaTpuBaeMul#t KaK qac-
THYHO YIOPANOYEHHOE MHOXECTEO (S ? d , T1e S= E_evezv“’e‘-;}
< - wacTIMHNDt mOpAOok mA S , EMeer BHX, NOKA3AHEHI HA

pucyuxe (2), rme

614 8 7 ®1d Cui 181 ( Ry 5 €2S Br y B3 < By BaC By

s Toro, ITOCH NOKA3ATE, YTO cl, Kh5 &3 » MH

IOKAKEM, YTO.
a) ol Kii T

g) - ol RaRTS> 24

B cayuae (a) mMH moxssyemca Teopemoft (I.3). Hweem
C(.SKH?» \'\< N(Zﬁ'}i) .

Ina swocxemns  /\/(4,3) wu nomssyewmcst Teopemofi, moxa-
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3aHHOlt JlymHuKOM {13] , TIpE IOMONM KOTODOHl MH HMeeM: JIJLT Juo—
6Oro MeNOTO WHCIA W 4 , OyCTH J - Jwéoe Hexoe THCJO,
raxoe, uTo 2 [f"] , I OycTh R - IeJoe wmelo,
JROBJIETBODADMEE HEDPEBEHCTBY

{“"-1'_32—.1']\& k <tm.+(a ﬁ)-J-I-"l]

J J=1

‘Torma N(m,R) = m-j+1.

Crenosarensuo, /V (453) = 3 , ¥ IO3TOMY
Aoliy €5,
e ey €q €l
€¢ ) €e Q;

Puc. (2).. Km , DACCMATDHBAEMH KaK 9aCTIHO
JIOpATOYEHHOS MHOXECTEO.

B cxydae (6) myers
ASK‘MS - 2.

Uz BumeymomsmyTo#t Teopems Komma {237 caeryer, 4ro cymecTEyer
MHBEKTEBHOE OTO0paxeHHe

g:S—;-—-a-EZ:

coxpaHAwmee HopAnok. IycTs
e = £le)= (es,e PR T AT

Tax kax ¥ coXpaHAeT NOPAJOK, TO MMEeM cJaelyompme OT-
HOIEHWUA ;



Tas

o

r
1< €x 4

/ ' L Ui s s I fr s '
(%) e‘.<e5 y € < €55 & (e , € (€ ,e‘(e?,e

. s /" " / ’ v " / 4 7 "
€248 5 Qa8 2 & K&, 3 L8 5 &u(lr, e0cey.
Ecom ©; HecpasHmm ¢ €; (Oymem mmcaTe e: /[ e; ),

L#& J - TO & // €; m EMeeM clenypuye JBe BOSMOXHOCTH:

, / 7 7 i & / / ” i
(%) € €; 7 €< mm (%) € <& x e <€ .

TaxuM o6pasoM, MH ¥MMeEM CJelyoi@e BO3MOXHOCTH:
(I) rak xak € /| € , TO
’ s i 7’ i ¥/
(1) e:< e, m e, (e wm W) e, u e, <e,f
(2) rak kak ¢/ & , mo
1 / / & o [ 7 /
(2)e,ce; u e ¢e  mm (2) &ce; m e e
(3) rax xak e/ e+ , ToO
) / ’ i i i / / 4 o
(3)e<e, H € (e wm (3) &<e H e e, |
(4) rax xaxk €, / e , TO
; ‘ p / & i “ / £ &
(4) e;Ce; B €< € W (4) &<e;, H € (e ;
(5) rak xak  e1// €4 , TO
/ ’ 174 i " / / N /i
(5) e;<e, M €4( €& mm (5)€e; X el.;e,:
(6) Tar xax eifl e , TO
i I 7 74 // f 7/ / “ L4
(6) e¢e, m e, <e mm (6)e,ce; m € <le

(7) Tax KaK  e2f/ eq 4 TO
/ f / 2 " i i/ £
(7) e;<e. m ¢ <e; mm (¥)e,ce, = & (€ ;
(8) Tax kax e/l ey , o |

’ / o W

. 4
(8) ez<e} u €;<e’£_ mwm  (8)e;<e m e L&y
(9) rax kak es// es ., TO
i 7 P ” V] i P 7 7 o
(9 gce; B eg<ey  mm (9)e<€& B & (e
(I0) rax xax &3/ ¢y , TO
/ 4 7 4 i ’ / /
() e<ey m €ycey  mmm (16) ex<es ® & <

(II) Tax kax eyl es , TO



o

) €oce; m e <eh  mm o) el w ehcel
(I2) rak rax &, // €p , TO

HZ) eh<el m e <e, W (2)e< e, W eqle
(I3) Tax xax e5 // e , TO

us’) e;u{ M e, < el il )1 (ﬁf) €<y X ﬂ;<€";
(I4) rax xax  es / ey , TO ) |

{11;) e;‘z\e% ¥ e,}z.eus wm 4) e%(e; u e'zce; :
(I5) .rax K&R ec /- en ,.TO .

Us) €<y m € (¢, wm ({5) €ce. m €<y .

Taxum odpazomM, EMEDTCHA IBE BO3MOXHOCTY JJIA KAXKIO# Hecpas-
HUMO# mapy €;,e; , i#.J , U3 KOTODHX MH NOMXHH BHOpDATH
TOJABKO OLHY BOBMOXHOCTH, TAK KaK BOSMOXHOCTH (X) M  (¥)

He MOI'YT OCYUECTBIATHCA OJHOBPEMEHHO. YHCJI0 HECDABHAMHX Nap,
Kax aT0 BumgHO, paBHO I5. lanee, wicao EBoaMOxHOCTel, HyXHHX
JUIA TIPEJICTARJIEHAA Hamero YaCTWYHO YIOPAKOUEHHOI'O MHOXECTEHA
B E, , ceomurcs x IS5 rak, uTo |

(A) He cymecTByeT NMPOTHBODEUHS MEXIY JIOCHMY IBYMA M3 STHX
BO3MOXHOCTel ¥ mMeDUEMCA NOpAIKOM (%) ;

(B) HeT mpOTWBOPEYNA MEXNY Da3JWYHHMHA BO3MOXHOCTHAME.

Ycmorme (A) o3HaYaeT, HANpEMEp, YTO Napa BO3MOXHOCTeH
(I') 7 (?") HecomMecTEMH, Tax Xax W3 ¢, <€ M e e
caefyer, uro e( < €  , W0 UpOTEBOPETHT (X)

Wrax, yJdTHBad OTHONEHMA (X) , MH MMeeM cJyernyomue 36
Iap HeCOBMECTHMHX BOSMOXHOCTel:

(@), (7)) (T, (7))
(1), 8" ) ( (1), &)
(@), 8 @), )



-]6=-

(2, (10 ); ( @), (10) )
(3, () ); (3, (I1))
(3, a2y s 3, @)
4y, 90"y ) (4, ")
¢ (4, (7)) (4, (7))
CUBY I TIT 10 LY, (T Y )
¢ (5), (87 ); ( (5", (8"))
e T D 8y, (125D
¢ ety enaly s ey, (on
C 7'y, (T3 )3 ( (7)), (13)))
(8L 35 (B, (TAD
¢ 97, 3"y ); ( (@, a3’y
( (I0), (15')); ( (10'), (I5) )
( (11:), (14) ); ¢ (11::), (14':) )
( (12), (15) )3 ( (12), (18) )
Yenoeme (B) osHuvaeT, HaupumMep, 9TO BosMoxHocTH (I ),
(4!) 'y (2”) HECOBMECTYMH, TAK KK M3 e, { el e le;
cre;yer, 9T0 e, { e,  , UTO IPOTHBODEWHT (25’). ToaToMy
SACHH ¥ CIBM? HBCO?IGGTEI:OOTH: . . ,
C (T, (4. ), .42 VY5 (KT ), (4 )52 )
( (x£), (57, (3" ); cﬂ(If ), <5”>; (3))
G206 5381 )5 (20006 ) 28 )%
( (a), (6, (8 ) ( (£, (81, (57))
( (49, (10’), 8"y ); ( (4, (10", (8))
( cs’) (12 ), (7”) ;' ( (5“). (12’). <7’) )
( (6 e (II " (9 Sy (6 b, (II ), (o' y)
C 'y, 157y, 8" 2 (), 15, @)



“F7=

¢ 9, a4y, 0 ) ¢ @), ady, @'y )
¢ ary, a3, 29 ) ar’, a3, @'y
( (13, (159, @4 ) 1), 15D, (14
CJIeJIOBaTEJIEHO, HEBO3MOXHO INDEICTABJATE Halle YacTHYHO YIIO-

PANOYEHHOE MHOXECTBO B Ez y T.C,

d; K\,s R

U3 (a) u (6) caenyer, uTO

ds K1,3 =3,

YyTo ¥ TpeGOoBAJOCE JOKA3aTh.
I[ewa (I.G)o ds KE - 4- -
lokasaTesscTBo. K3 Teopemu (I.I) caemyer, d9To

DlJ'KSZ N(5:3) >

Ina swaweaerus NV (5,3) MH MCIIOJNE3yEeM BHIEYKa3aH-
Hyo Teopemy J[yunuka. Viveem N(‘Saﬂ = & Cienmoma~
TeJEHO,

JS K5 - 4— .

Jewsa (1.7). o, Ks,5 =4 . |

IokazarexscTBo. I'pad K;,3 , paccmarpwBaemuif Kar gac-
THYHO YHOPAZOYEHHOE MHOXECTBO (&4 <) , TIe S :{ €(7€1s~++ e,s}
B { - eCTeCTBeHHH{ NODANOK, WMEeT BWJ, YKA3aHHHA HA DHCYH-
ke (3). |

s Toro, 4YTOOH NOKA3&8TH, YTO o[s Ks,s = 4 , MH

IOKAXEeM, 9TO

(a) dSK3,3 <4,

(6) GIS Kg,j > 3




e i<

B cayuae (a) mH moapsyemca Teopemoit (I.3). Umeem

d's Kgﬁ < IN(653) .

Ins paaacnemms  /V (653) MH DOJBBYEMCH TeopeMoit, mo-
kasaHHoff Jymumkom [1 8] , TIpH TIOMOWM XOTOpPOH MH HMeeM: eCJH
m:n2+qn » =1 w2 , TO

N(m-y2ntx-2) = N(m, 2n+%-2) = m-n.

Cremoparemsuo, [N(653) =4 , B IOBTOMY
ds K3,3 < 4.

B cayuae (6) momycTmM, UTO ‘LsKs,s =3. Torma, mo
reopeme Komma [23] , CYUECTBYeT HMHBEKTHBHOE OTOGpAXEeHHE

i g

coxpapsomee NOPANOK. IIycTs
X ! /] y
er-=leqyimle: s e Sler )y, ¢ =452,.,15.

Tax RKak § goxpamser HOPANOK, TO MMENT MECTO OIHOBDE-
MEHHO CJEeIyLUEe OTHOMEHWS:

] @y " ' iy e

/ / ’ - " / it N “ )
(**) e1<3¥’efo,e", ) e1<E?,e’o,efs.} e1< ?)e’a'}c's ’

rd {4 i

- L, 7 " P " " i m /
€ < €35 €y €, 5 €2K €9, €1476,5 €2L% 18,y

’ ’ s F 8 s It I {0 it " I i
€34 €9, €39 Bi55 €3¢ €9, 5055 @3 {8y ,€,8,

’ ef ’ ’ ) W o o o n i it fir
B < O ey > Caiomb a8y 6 Kyiy €5 y00
i

; ’ ’ AR A o W 7 ! M
€5 < o » e11'-’ €2 5 €< efo’_eﬁ ) efz 8 SEK e'lo?eﬂ » €425

e,. e, 7 / » i " " .'W e A'! U
CC Si3r @y €y 5 S Gy &5 s G GGy
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Roar ©:i /] € , (¥fJ , TO & / & w mnsm waxmoft
TAKO} NApH HECPABHMMHX 3JEMEHTOB B E3 IMEeTCH ONHa U3

caenyiux mecTH BO3MOXHOCTEH ¢
5 "t "

#) € < ¢ , el el  w ey ce
) €< e/ - - P Al
RS X T 7 L s e; ¢ &
® € ¢ e , ¢ el m ¢ <« € 5
W) € el d<e Ty ef ¢ & oy
Uts) e:' < e: " @:', < f.(: ¥ e’f’ & ej-q

/I3 BO3BMOKHOCTEI L*1) - {*‘ ) MH JOJDKHH BHOPaTh TOJBKO Of—

HY BO3MOXHOCTH, Tak KAk Napa BOSMOXHOCTeH (X), (K) , i#J,
L = A5, 20 He MOI'YT OCYUWEeCTRIATHECA OIJHOBPEMEH-

HO, Mu ycTaHOBMM BCe HECPaBHEMHE IIapH M NCCJenyeM KX B CBe-
T€ BO3MOXHOCTEI L-);) - _uf) . YMcJy0 HecpaBHUMHX Nap B Halem
YACTITHO JUOPAMOYEHHOM MHOXeCTBe paBHO 87, lamee, 4uCJIO
BO3MOXHOCTEl, HYEHHX JJIA NpeJICTARIEHHA HAler0 YacTHIHO YIO—
PAJIOYEHHOI'O MHOXECTBa B E3 , pasHo 87. Idu_npmu BHODATH
9TH BO3MOXHOCTH, CJEIyd CJAEeIyIMM IpaBWIaM (_cp. JenMy
(T80 )2
(A) He MONXHO OHTH 'npo'.['naopeqnﬂ MeXIy JOOHMH IBYMS M3 3THX
BO3MOXHOCTEl M ¥MmewuyMcs rmopsmxom (k%)
(B) He . pomrHO CHTH IPOTHBOPEUMS MEXIY PaARJIMMHHMA BO3MOXHOC—
TANH ,

HecMOTpSA Ha GOJNBIOE YHCJO DPACCMATPHBACMHX CJIYIAEB, HaM
VIAJI0CH JIOKAa3aTh HEBO3BMOXHOCTL COIVIACOBAHHOI'O BHOOpa (T.e,

ces ni)o-rn:eopequﬂ). Taxum oGpaszoM,



2] e

JS K3)$ > 3.
Us (a) n (6) crexyer, 4TO
0{5 Ks,s =4

4YTO ¥ TPEOOBaNOCh JOKA3aTh.

FeuM B3ATH KOHEUnoe OTKPHTOe HokpuTie >l  momosormiec-
xoro mpocrpamcrsa X , 1o meps /N (S1) ororo moxpurus
MOXHO PACCMATDMBATEH KAK UYaCTUYHO YIODANOUEHHOE MHOXECTEHO,
Orowerue mopagxa - < - B - AN(SL) - makoe, wro- - [1< [
rge |, ® \p - cmmuexcw xommrexca /V (S1)  rorma m
TONBKO TOCNA, KOTWA |{ - COGCTBEHNHAS TDAHb CUMILIEXcA |j .
Comocramras xepsy /V(S¢)  pasmepnocts B cmuexe Jymmuxa u
Munnepa, moxuo ompemeants (11) , {2] , (3] n [4] ) Tomomork-
YecKmii MHBADYAHT OpocTpancTsa X , KOTOpuil M HasopeM d -
DPasMepHOCTBN. of —DA3MEPHOCTH TOHONOTUMMECKOT0 IDPOCTDPAHCTEA
X ’ o/m )( , oIpereyseTCsa cJenynLuM o0pasoM:

df) odm X =-1  rorma w To;sko Torya, Xorma X=# 5

d2) dm X = o , €CI¥ BO BCAKOE KOHEYHOE OTKDHTOE IOK—
putme S! ° mpoctpamersa X = MOXHO BIMCATH KOHEWHOE OTHDH—
TOe MOKPHTHE W , B HEpBE KOTOPOTO HET CDABHMMHX OJEMEHTOB;

d3) d‘*ﬁXé Y. , eCJHM BO BCAKOE KOHGUHOE OTKDHTOE MOX—
DHTHE ST mpocTpancrBa X MOXHO BICATE KOHEUHOE OTKPHTOE
NOXpHTHE & , HEPB KOTODOI'0 MMEeT pasmMepHOcTh JyuHHKA K
Muwwrepa O{s N(w) <+l . Eounm Am X Ln , a
vy SOk noaed He IMeeT MecTa, TO dm X = n ;
J#} dmX = o0 , ecom mis waxmoro xoHeumoro wmCIA
CYWECTBYET KOHEYHOE OTKDHTOE IOKDHTHE SU , B xoropoe He-

BO3BMOXKHO BINCATPH NOKDHTHE W olg N(W) & nt+d.



IMeeT MecTo cremypumasg Teopema, nokazannad J.T'. SamGaxuzmse
[20] . Bcom X - HOpMANBHOE NMPOCTPAHCTEO, TO
dim X £ dm X %2 dim X +1.

Uz sroft TeopemH, B YacTHOCTHM, CJELyeT, uTO ecau Olim X:";

TO
L < dmX <3,

J.T. Bambaxupse [.20} IOKas3aJ, 4YTO yXe B KJIACCe JOKAJLHO CBA3-
HHX KOHTHMHYYMOPB (= JIOKAJBHO CBA3HHX ¥ CBASHUX MeTpPH3YEeMHX
GHKOMIIAKTOB) JOCTHXMMH BCE TDH 3HAYEHWA, KOTODHE MOXET NpU-
HUMATD QyHRIEA G{m . JU1g 3TOr0 OWIM MCHOJH30BAHH HAUM IIpE-—
BeJleHHHe BHIle BHYMCJEHMA pasMepHocTH [lymHuka ¥ Mwwiepa rpada

K W ¥ rpajop KypaToBCKOI'O KS . K 3,3 , paccMmaTpu-
BaeMHX KaK JacTHYHO YIOpPANOYEeHHHE MHOXECTBAa C eCTeCTBeHHHM
NOPANKOM, BBOINMMHM P CEMIUIVIWAJBEHE KOMILIEKCH, T.€. JEMMH
(1.5), (I.6) = (1.7).

lpw waxoxeruz Teopem (I1.8) ® (I.IO0), npHHAIIERAIMX
JI.T. Samaxunse, MH TOJNEKO HAMETHM MX NIOKA3ATENBCTBA, BHIEJAA
OCOGEHHO Te MOMEHTH, KOTOPHE NOKASHBANT HEOOXONMMOCTH BHYUC-
JeHu#, TpOBEJeHHNX HaME BHIE,

Teopema (I.8). OmnomepHuit (B cMHCJE dim ) JOKaJEHO
CBABHHH KOHTEHYYM X  Hmeer cim A =1 TOIZA M TOJBKO
TOrma, .Korma X romeoMopdHO mpocTo#t Iyre, T.e. OTDE3KY
Lesa].

Joxasareascrso. Jerxo NOKA3ATH, UTO clm fo,1]) =1.

Teneph IyCTH dn X =1 BoSMOKHH CJEIYDUEE CJIy-

Yau:




.

Iy X T'OMe oMo pHHO 51 , ¥ Torma, mo Teopeme I.AmHamxe—

arua 13 (1] , owm &2

(2) X meromeomopdro S . Torma X m6o meer nopa-

IOK To9eK 2 , JmGo umeeT HOPANOK ToWek > 2 (MeTpwuec—

Koe mpocTpamcTso X mmeer mopmmox YU B Touke p
o'rd', PK <in , ecar (cM. {24] ) ma Jwéoro £ >0 cy-

MEeCTEYyeT TAKOE OTKPHTOE MHOXECTBO G ,ur0 Pe G ,
S(G)< ¢ 7 Fri@) v .. Mpocrpamcrso X mme-

eT IOpANOoK ToYeKk ., ecym oru\r A & R A ook
TOUKA P € X} .

Feom X EMeeT mopsuok Todek &2 u X Heromeo-
mopiro Q' , To, mo Teopeme Ypacoma 24) , X  romeo-

MopfHo [0,1] ¥ B aTOM CJyJae TEOpeMa JIOKA3aHA.

IycTs Temeps ord’, X »Z2 , rme p - Hexoropas
TOUKA IpPOCTpAHCTEA x . Tlo reopeme Merrepa (oM. {24) ,
'crp. 282) CyuwecTByOT TDH IYTH, HAMEDIVE eIWHCTBEHHYHD OCUyD
TOUKy p . OG03HAYMM IPOCTDAHCTBO, COCTOSUEE M3 TpeX AyT
¢ oxHo# odme# Toukoil wepes T = MOKA}eM, YTO c(mT: 2,
IpocTpAHCTBO |  HASHBADT {_24] TPEOTIOM. ‘

I8 IOKas3aTEeNBCTBA 2T10T'0 DABEHCTBA WMCIOJB3YETCH TOT
faxT, 4TO CymecTByeT Taxoe £ >0 , LJA KOTOPOTO Kax-
JI0e KOHEYHOEe OTKPHTOE IOKDHTHE S = 1511 Sa Al ﬂn}
ImaMeTpa MeHmle C 'rpno.zza_r , HepB N (SL) comep-
XAT DONHHI HOIKOMILIERC, H30MOphHu# Khﬁ . Tax kark Hamm
moxesaro (cM. Jdemay (I.5)), uro ~ o, Kz = 3 , TO B
CHJy MOHOTOHHOCTH pasmepHOCTH JlymHuka ¥ lnuiepa cls mo-

Xy9aem
de V (SX) 3.



o8

CyieioBaTeJBHO, O[mT? 2 . Tag gax pasMe pHOCTE olm
MOHOTOHHA 10 SaMKEYTHM momumoxectsaM U] , To dm X 3 2,
Ho 5TO mpOTHBOpEeYHT HalleMy XOIYUeHUD.

SamMeTHEM, YTO TAX KaXK JJI MEeTDHYCCKAX KOMIAKTOE COBISIAKT
HHIYKTUBHO Mallaf, HMHIYKTHBHO GOJEHIAA ¥ JedeToBCKas pasMep-
HOCTHHE (yHKIMH, TO ONHOMEPHOCTEH MOXHO HNOHMMATH B JOOGOM M3
9THX CMHCJOB.

Onpemexerve (I.9). Iosmsxp A  masusaeres KBa3HBIOXHA—
MHM B ILTOCKOCTE Ez , €CJH® Iad Jmodoro €20 CyuecTBy-
eT TakKoe HempepHBHOE OTOCpaxeHHe

ol e Cad v

IJIA KOTOPOT'O diam {3;1[:1) {¢t UL KagRmoro J € %__ (X).
Teopema (I.10). OmmomepHEif (B JOGOM CMHCJHE) JOKANBHO
CBASHNH KOHTHHYYM X  mmeer dm X & 2 TOINA ¥ TOJNb—

KO TOTHA, Korma X KBASWBJIOXEM B ILIOCKOCTH |, .
JoKazaTe peTBO. llyeTh X  KBASHBJIONM B ILTOCKOCTE.
Torma mia Jméoro £ >0 CyumecTEyeT HeIlpepHBHOE OTOO0paxe-

HHEe

'?'-x-—-—-—-} EZ)'

nxa xotoporo  Cliam 5’: ()it nns xaxgoro ¢ Yzﬂ(X).
Tax kax X XoMmakr, To T, (X)  ramme xommaxw. Caemo-
raremsro, f (X)  sammmyro» F, , r.e. |

ctm i(m -‘.; 205

LIA RAXmoro < >0 . My cefluac BOCMONEBYEMCS 3THM OGCTOS-
TEJBCTBOM JJIA JOKA3ATEJbCTBA HEpaBeHCTBa dm X Ky
[lycrs 3amaEo  t >0 . Ham HyzHO (CM. [9.0} ) IOCTPOHTH



OTKpHTOE ¢ -TIOKDHTHE MpOCTpaHCTBA X , HepB KOTOPOTO
mMeeT pasmepHOCTH Jyumuka ¥ Muyrepa, MeHEmee dem JMGO paBHOe

3. Ilo ycaopuw cyumecTByeT Taxoe OToOCpaxeHue "Ha"

Eolk—% 1 o0 & Egy

910 diam ﬁ Q) <t oI Kaxporo ¢ . [loxaxeM,
YTO Kaxmas Togka J¢ Y HMEET OKPEeCTHOCTE OJ , I KO-
TOpoH#

Oiu'oun ?: LOJ) Cy I

B camom pmeJe, miA Raxmold Toukm Y € Y CymecTByeT Takoe
IOCTATOYHO MaXoe SJ > 0 , UTO OKPECTHOCTH G(E‘(d), Sd)
BCE ele EMeeT IMaMeTp < ¢ . B CHIy SaMKRHYTOCTH OTOCpaxeHud

& s CYUWeCTByeT Takas OKDECTHOCTE (’JL, c Y , 4TO
i JnoGoff ToumMm 2 € OJ VIME eM -

?:m € @(?:(J)} 5y) -
SHAYHT :
f(0) c O(Ff W), 5y),
¥ MO5TOMY

diam 'F;(OJ) CrE.

M NONYYHIE OTEDHTOE NOKDHTHE ¥ = {OJ }jey TIPOCT PAHC T—
pa Y . Takxkax dm ¥ <2  , TO CyLECTBYET OTKDHTOE
OKpHTHE o = fw,eyw,)  emcamoe 3 Y, raxoe,
qTo ds N (W) ¢ 3. Torna morpurke

uJI:ri '?:(Wt) ) '?;tmk)}

HMeeT

o, N (W) = oy Nw) ¢ 5.
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r
flcHO, 4WTO MMAMETD KAXIOTO SJEMEHTA MOKPHTHI W  MeHBme &,

CremoBaTENLHO,
odm X g 2.

JlokaxeM BTODYD YaCTH TEOpeMH. JIOMyCTHM, 9TO olm X 2
¥ MOXHO HafiTw Takoe ¢ >o , JBIA KOTOPOT'O HE CYuWecTByeT

HEIIPEe PHBHOT'O OTOGpaKeHHS
Pt 2 X —» &3,

OpE XOTOPOM

oiam ?:(j)(ﬁ N ye Y= ?t(X).

Tak kak dm X 2 , To cymecrsyer (cm. [20) ) rakoe
OTHDHTOE W HenpuBONWMOE £ -NOKpHTHE W mnpocTpaHeTsa XA,
uTo d, N(W) g3 . Tax xax dim X =1 , TO B
cury reopemi [oHOMapeBa (BCAKOe HENDEBOXUMOE KOHEWHOE OT—
KpHTOE DOKDHTHE Vi -MEDHOTO IPOCTDAHCTBA X  €CTh IOKDH-
TEe KpaTHOCTE ( n+ 4 (cM. {67 , cTp. 247)), KpaTHOCTH HOR-
DHTES (W He GoXbLE XBYX. CAENOBATENBHO,  clim \N(w)‘ ¢A.
[loaToMy, HEpB MOKDHTME (J  ABJIAETCA ONHOMEDHEM I'padom.
llokaxeM, 4TO 2TOT rpad He ILIAHADHHHK Bﬂ . JdeficTEdTEIEHO,
ecrm N(W) - manapust Tpad, TO O DeATHSYETCA B ILIOC-
KOCTH. DTO 03HAYAET, UTO CYUECTBYeT HeNnpepHEHOE 0TO6DAKeHUE

Fa Ry \N W,

e |Nw)| - nomszp, zexamuit E, , mpmuem sro
OTOOpaxcHNEe TAKOBO, 9TO i

dim £() <t , ¥ ye | N

Ho 5T0 HEBOSMOXHO mo ycxosmp. llosromy, /V(w)  He mamap-
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Huit rpad. Ilo reopeme IoHTpATEHA-KypaTOBCKOI'O [33] , o roro-
po#t rosopurocs Bume, /N (w) comepmur rpafu Kg m Ky, .
Ho, xar morasano B JsemMax (I.6) @ (I.7),

OLSKS:L" ¥ O(sKs,?:éf'

Ho aTo Tax@e HEBOBMOEHO BBELY Toro, uro ds N (W) < 3.
CiemoBaTeJBHO, Hame NONyueHZEe O TOM, Y4TO olm X g2
oméouHo. TeM camHM TeopeMa MOJHOCTED JOKA3AHA.

Crencrere (I.1T). OnmHomepHH (B JOOM CMHCJE) JIOKAIBHO
CBASHHH KOHTWHyyM X umeer Om X = 2 Torma ¥ TONBKO
rorma, korma X  HeroMeomoplHo mpocrolt myre (0,1 , m

IS KAXNOTO0 ¢ >0  CYUECTBYeT Takoe 0oTodpaxmeHue
% . X —» Eg , °TO

diam E‘(j) ¢t , -V“J(— Yz (z()ﬂ.

Teopemu (I1.8) ¥ (I.I0) mawrT BO3MOKHOCTH 3AKJIDYATEH, 4YTO,

C TOYKH 3pEeHHA paauepﬁocrn o(m , RJiacc C OJ[HOME DHHX
JIOKAJBHO CBASHHX KOHTHMHYYMOB MOXHO pasCMThH Ha TPM IONKJIACCA

¢ ., G = C3 . K wmacey G, OTHOCATCA BCE T€ OCHEKTH
gaacca C , maa goropux  olm X =1 R irpoc'rue IyTH.
kK C - e odvexts xmacca C , mua koropux dm X = 2 ;
T.e. ONHOMEpHHE JOKAJBHO CBA3HHE KOHTHHYYMH, HET'OMeOMOpJHHE
mpocToif pyre ¥ IOOyCKanmEe IV JIGOIo £ yo t —oToGpa-
xeEMe B mrockocTs. K mmaccy (G oTHocsTCT BCe Te 0G6BEKTH '
gracca C , maa moropux dm K = 3. Kmce C; =me
nycro#t. K HeMy OTHOCATCA, B YACTHOCTH, JOKAJNPHO CBA3HHE KOH-
TEHyyMH, mocTpoeHEHe K.Kyparosckum (em. (6| , § 5I, I,
crp. 309-3I0), Tax Xax OHM He IOIYCKADT £ -oToGpaxeHue B
IUIOCKOCTH JJIA HEKOTOPOI'do £ >0 ., OTM KOHTHHYYMH TEKOBH:



(1) o6nmenwHeHMe pedep TeTpasngpa ¥ CerMeHTa, COeIMHADIEeIo
IBa Helle peCEeKanUXCs pedpa;

({Li) o6memuHeHue pedep TeTpasipa ¥ YETHpPEX CEerMeHTOB, COeId-—
HAOUMX HEeHTp TeTpasipa ¢ ero eepuweamy (cm. pEc. (4)).

Pac. (4)
CrenopaTensHo, B cmixy Teopemu (I.I0) u Teopemu J.I.3amGaxum-
3¢, O KOTOpo# T'OBOPHJIOCE BHmE, IJI STEX KOHTHHYYMOB dwn X = 3.



§ 2. IMPOTA YACTMYHO YIOPSIOYEHHHX MHOXECTB M
B -PABMEPHOCTS TONOIOTHYRCKIX ITPOCTPAHCTB

Ilycrs S:L [31] ecTh YACTHYHO YTMOPANOYEHHOE MHOXECTEO,
conepxamee Bce 1 -mommHoxecTBa (T.e. Bce IONMHOXECTEA,
COCTOAWEE M3 ONHOTO aJeMeHTa) ¥ Bce \nM—41) —momvzoxecTsa
(T.e. Bce HOIMHOXECTBa, cocTodmme M3 (n-4) 3JIEMEHTOB)
MHOXECTBa, COCTOSMETO W3 YL OJEMEHTOB C OTHONEHWEM BRI

YEeHH.
Onpenenerue (2.1). Ipora B(A) xoreunoro wacrramo

YIODSIOYEHHOT'O MHOXECTBA A OnpeleNnseTcI 52] CJIELYIIM

o6pasom:

I B (Fl) = A4 TOIa ¥ TOJBXO TOTNA, KOTIa H ecTh
ems; | |

m B (A) = 2  worma m roxsxo Torma, xorma M me
SABIAETCA LENb B He CONepKHMT IIOIMHOXECTBA H30MOpHHOTO S:L -
e N3 ;

1) B (A) pasHo HamGombmemy TaxoMy mesomy WwCAY YL
wro A COLEDEET HOIMHOKECTEO P , E30MopdHbE S:L T
HEKOTOporo Y. > 3. |

Sameuanre (2.2). Iycrs F\ - KOHEYHOE YaCTHYHO YIOpALO-
YeHHOEe MHOXEeCTBO. V3 ompenesesmsa (2.I) scHo, 4TO:
a) B(AY>n , w2, ecm cymecrsyer raxoe
IOAMEOXECTBO |  UACTHYHO JUODSNOUEHHOTO MHOXecTsa [
aro P msomoptmo Sh. ., -
) BI(A) >W , W 3 , ecuE CyuecTEyer Taroe
HOIMHOXECTBO /)  GACTNIHO JUODANOYEHHOTO MHOXeCTRA [

aro P n30MopdHo S:L ;
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B) B(H) { ", N>»3, ecom He CYUECTBYEeT TAKOI'O IOIMHO-
XeCcTra P YaCTHNYHO YIOPANOIEHHOI'O MHOXEeCTBa A , 9TO 7
#30MOPdHHO Sn ;

» BA) ¢n , ny2, ecm re CYWeCTByeT TaKOT0 IOIMHO-

XeCTBa P YaCcTHYHO YIOPANOYEHHOI'0O MHOXECTBA H y 49TO P

o

HU30MOPEHO S W
OTEM 3aMedaHueM MH OyZieM JacTO IONL3OBATECA B NalbHel-

eM.
Jemva (2.3). JIna modoro ) 3 , B(Sa) =n.
JTlorasareJnscTBo. 13 6) sameuanmus (2.2) coenmyeT, 4UTO

B (Sn) > w . U3 T) 2rOro saMevaHES Clefyer, Iro
B 8. & n . CremomatensHo, B (Sw) = V.

Jemma (2.4). Ecom K ~ CMMILUIMIVEJIBHHI KOMILIEKC, TO
B(K) = 1 TOTIA M TONEKO TOTNA, KoTma K mmeer

TOJBKO ONHY BEpPUMHY.
JoxasaTeascTB0. Ecam B(K] = 1 , 7o m3 I) ompenmexe-

mra (2.1) cxepyer, 9To K JIIOJXeH GHTH Ierson. Ho 3T0 BO3-

MOXHO TOJBKO, €CJH K mieeT OJHY BepUMHY.

O6paTHO, ecJm K HMeeT TOJBKO OIHY BepDIMHY, TO K
ecrs mems, T.e. DI(K) = 4.

Jemva (2.5). Ecom K - CHMIUNMIMAJBHHI KOMILIEKC, YHCJO
BepEH KOTOpPOr'o CoJble OXHOI'0, M CHMIUIEKCH KOTOPOI'0 ABJANT-

ca Tomxo O - cmvmmexcam, To D (K) = 2.
Iloxésare.:@crm. oro scHo m3 II) ompemexenua (2.I1), Tax
kak B K HeT CPABHEMHX SJIEMEHTOB.
Jemva (2.6). Ecum K - CHMIUIMITVANBHNI KOMILIEKC, TO
B(K) = ' i-orzr.a ¥ TOJBKO TOTNA, KOIma K conep-
XUT COJEBlIE ONHON BepIMHH M He COISpXMT IT0 KpaliHne#t Mepe OIHY
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1 —rpapy 2 -cEvmrexca.

loxasaresscTso. Iiyors K comepmmr Goxsme opHofi Be pma-
HH ¥ He cojepmHT no kpatweit mepe omgy 4 -rpams 2 -cuvm-
Jerca. s zemm (2.4) cuexyer, 4TO

B(K) 5 11

Eem BI(K) > 2 , 1o s &) samevamma (2.2) cxeny-
er, uTO CyLECTEYET TAKOE NOIMHOXECTEO |  CHMIUIMIMATEHOTO
KOMIUIEKCE [ , 4TO p #30MO0 pfHO S; o To€4 K co-
mepmar Bce 1 -rpamm 2 -cmvmmexca. Torma B (K) § 2.

CaexoBaTeJBHO ,
B (K) = 2.

IlycTs Teneps B(K) = 2, Vs ymemmu (2.4) caemyer, 4TO
K  comepxur Gossme ojHO# BepimHH. Ecim K CONEENT BCE
i -rpasm ' 2 -cmMIeKca, TO CYUWECTBYET TAKOE IOIMHOKECT-
B0 P cmvmuommarssoro xommierca XK. uTOo P msomopsro

Ss , m.e.  B(K) y2. Crenosaremsso, K re comep-
xer Bce L -rpamm 2 -cummuexca. Jlemma IOKasaHa.

Temwa (2.7). B (Pn)z n , mme Pln)  ecrs
MHOXECTBO BCEX IIOIMHOXECTD MHOXeCTBA, COJEpXKAmero Y\ -aie-
MEHTOB, TIe Y. - Jodoe KOHEYHOe HHCJO.

Joxasarexscrso. Eeam w =41 , mo PU)  ecrs mens. '
Mosrony ~B(PW) =241 . Eom n=2 , w0 PI(2) ge
IeNs ¥ He CONEPKUT IONMHOXECTBA, X30MOPHHOTO Som , TIe

wL ) 3 . CaefoBaTel:sHO, B LP{Z)) =2

Teneps mycTs YL‘)},S . Tax xax S:,\ ABJIAETCA DOIMHO-
KECTBOM MHOXeCTBA TP (w) g Bcex w<w , To us II)

onpenexerds (2.I) caenyer, uro B (P(w) = w.
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Jemva (2.8). Ecom H —- YacTWYHO YNODSIOYEHHOE MHOXECT—

oz A - mommoxecrso mHoxectsa A , ro D (A7) ¢ B (A),

TIe NOPANOK B A" ecrs OTpaHEueHEe NOpANKA, NAHHOTo Ha /1

Tee X (Y . xye A, ecm  x <q 4 -
Toxazaressceso. Hyers B(A) =4 . Torma R ecrs

uens. CaemoBaTeJJBHO, ﬂ, TaKxXe eCTh Ien: ¥ IOBTOMY B 3TOM
cmyaae B (A) = B (A).

Eemm B(A)=2 , ro A ne mems ¥ He comemmmr mom-
MHOXECTBa H30MODHHOTO S‘:‘ , Tme N > 3. CiemoBsaTeJnbHO,

A" mco nens, Juéo He LEeb ¥ He COIEpKUT MOIMHOXECTBa
u30MOpEHOTO S‘; , THe W3 . B obomx caysasx D (A") <2,
re. B(A) < B (A).

Iycrs Tenmeps B (H): n , rme ny3. Ecun B(H!)).n,
TO U3 a) s3amevanmsa (2.2) caenyeT, 4TO H’ COIle IKKT ITOI—
MHOXECTBO P , m3oMopfHOE S;ﬂ . Torma A COXE PRAT
P =z BA) S . losToMy He CymecTByer Takoro I m

B(A) «wn = B(A). Iemva noxasaua.

Ecom B3ATH KOHEYHOE OTKDHTOE IOKPHTHE 51 TOIOIOTHE—
YECKOT'0 IIPOCTpPAHCTEA X , TO HEDB N (S1)  aroro IIOK PHTHSA
MOXHO paCCMATDHBATEL KaK YQCTHYHO YUOPANOYEHHOE MHOXECTEO.
Ornomerme mopamka ¢ B /N (SL) rakoe, uwro  s,< s, W
rme S, # S, - cmmiexcH xommrexca /V(SL), Torma u
TONBKO. TOTNA, KOTHA S, ~ COGCTBEHHAR T'DAHB CHMIJEKCE S, . |

Onpenexerme (2.9). B —-pasMEepHOCTE TONOJOIWIECKOTO
IpOCTpaHCTBA X . dib X , OUPEHENWM CJELYOmAM 0FpasoM:

BI) oib X =~41 Torma m Tomsko Torma, xorme A = ¢ .

82) OH) x = 0‘ , €CJH B J60e KOHEUHOE OTKpLETOE IIOK-

pHTHE Q IIpOCTPAHCTBA x MOXHO BIWCATH KOHEYHOE OTKDH-
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TOe HOKpDHTEHE A |, HEpB KOTOPOTO MMEEeT TOJLKO OJ¥H 3JIEMEHT:
B3) dibX ¢w , My0 , ecom B J060e KOHeTHOe O0T—
KDHTOE IIOKDHTHE L¥) npocTpaHcTsa X  MOXHO BIMCATL KOHEU-
HOe OTKpHTOe MokpuTHe W , Beps /V(w) xoToporo mmeeT
mpory B (AN(W) v+l . Bem dibX & w , a

db X & na He mMeer Mecta, To b X =
B 4) oﬂb X = o , ECJH IJIA KAXIOI'0 KOHEYHOT'O IOJIO-
KATEIBHOTO IEJOr0 WHCIA W  CYUECTBYET KOHEYHOE OTKDHTOE
moKpHTHE SL , B KOTOPOE HEBOBMOXHO BINCATH OTKDHTOE IOKDH-
e W 2 B (NW)) £ nu+i.
‘Teopema (2.10). PasmepHOCTH a/s!;)( TONOJOTHIECKOTO
mpocTpeHCTBA X eCTH TOmONOTHIeCKul WHBADUAHT.
JoxAsaTeabeTBO. ITO SACHO M3 ompexexerma (2.9), Tak Kak
onpeneJeHEe CHOPMYJHMPOBAHO B TONOJOTWYECKMX TepMHHAX, T.€.
B TepMHHAX, -COXPAHMONAXCA IPH TONOJOTHYECKHEX OTOOCpaxeHMAX.
MoaToMy IS IBYX TOMEOMODIHEY MexXTy coGon npocrpancwn X. "
, MH HEMeeM

Teopema (2.II)., (MOHOTOHHOCTH B -pasMepHOCTH IO
SaMKHYTHM MEOXecTBam) . Ecim F ~ BaMKHYTOE IOIMHOXECTBO

npocrparcrsa X , To

go'maa're.ucrn . Ecom JLX S AY -, 0 AN=F=¢
' o“a F=-4 . Eom D“)X =0 , TO M3 TEODEMH
(2.1I2) caemyer, uro A  amTEEECKpeTHO I mosToMy mmE T = X
wm b = ¢ . Cremomaremsmo, wm  fhF_ oJfbX 20 wm

GJFA!) F: =4
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[lycts Teneps a(:bx =Y s, YL >0, B OyCTH
S BB st ) s

KOHEYHOEe OTKDHTOE IOXDHTHE IpOCTpaHCTBa I . Ms xormu moma-

3aTh, 410 B O, MOXHO BIMCATH KOHEUHOE OTKDHTOE IOKDH~

THe W. , Heps Koroporo mveer mipory B (/M (wo)) ¢ wr k.
I Kaxmoro @o,; , L=1, «««, s, OepeM OTKpDHTOE B )(

wmmoxectso (O; max, wross F N O, = . . Kpome Toro,

Gepem @SH:X\F . Torma
LONEE TRy O T

0o6pasyeT KOHEYHOE OTKPHTOE NOKPHTHE MpOCTpaHCTBa X . Tax
kak dibX =n , n >0 , TO CYWECTBYyET KOHEYHOE OTKDH-

TO€ HOKPHTUE .
W =1 B iR o,}
BIWCEHHOE B NOKPHTHE .Q. A EMepiee B (N(W)) < A% 1.

flco, 4ro

HJ.,:?. \-_ﬁo1 yovs 3 b [\ o‘.}

06pasyeT KOHEWHOE OTKDHTOE NOKDHTHE NDOCTDAHCTEE [ M uTO

B ( N(u;)) {¢ W+ A . Ocraerca norasaTh, 4TO Kax-
moe | [\ o;  comepxmrcs B HEKOTODOM O, , re. we
Bmucano B S0, . fcHo, uTO KAaxmoe ©;  COXEPXUTCS B He-
xoropow (O, . Cmemomaremso, xaxmoe T (\ o;  comepmr-
ca B mexoropoy Y NG = O] . Bem iz s+a , T0
O.-_:: X\t , Hmosromy |\ 6& = ¢ . loaromy
xaxnoe Hemycroe [ [\ o; comepmuTca B HekoropoM (), |
L < 's. '

Teopema (2.12). cf,é )( = o  TOIma ¥ TOJNBKO TOTIA,
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KoTJa )Q ABIAETCA AHTUIMCKDPETHHM IPOCTPAHCTBOM,
JlokazaTenbcTso. llycTs dib X =0 Bk s K E - IIBa

IU3BIOHKTHLHX 3aMEKHYTHX MHOXECTEA IIPOCTPaHCTBAa X . Torza
MHOXeCcTBa (31 = X\Fz i 0, = X\ \‘—1 00pas3ynT KOHEU-
HO€ OTKDHTOE IOKDHTHE U= { 61 ’ @z} IIPOCTPaHCTBa X
Tax kax GUJX =0 , TO B S moxHO BIMCATH KOHEU-
HOE OTKDHTOE IIOKDHTHE & , HepB KOTODPOI'O N ( w) COLEPEUT
TOJEKO ONMH 3JieMeHT. CaeroBaTeNBEHO, W  COLEPXUT TOJEKO
ONUH OJEMEHT, — BCe IpocTpaHcTso X , T.e. W= {X} - Tax
KaK )  BINCAHO B R , TO JHCO X= @1 , JE0CO A = 62-
Cremosarensio, 6o £ =¢ = F =X ,moo F= ¢ n
G, = X. Tosromy X ® ¢ , ¥ TOIBKO OHH, SBITOTCA
3aMKHYTHME MHOXECTBAMM IIpOCTpaHcTBa X , T.e. X - aHTH-
IMCKPETHOE nﬁOCTpaHoTBo. '
Ecau X — aHTUIVCKPETHOE NPOCTPAHCTEO, TO JG0Ee OTKDH-

TOE NOKPHTHE IIPOCTPAHCTBA x COLEDPXUT OJVH BJEMEHT ¥, Oue-

BHUIIHO , dva =0 -
Teopema (2,13). Ecam ol.mx =0 , TO odibX=1 A
rre ohm X - -pasMepHOCTH TONOJOTMUECKOT'0 IpOCTPaHCT-

Ba X B cvucne AmHamzemmda (M, § I).
Toxasarenscrso. Eemnr  dmX =o , To (1m0 ompererenm)

B JI000O€ KOHEYHOE OTKDHTOE IOKDHTHE S‘Z MOXHO BIMCAQTh KO-

HEeYHoe OTKDHTOE HOKpHTHE w , B Hepse koroporo /V(w) mer
CcpaBHmMX SnemeHTos, T.e. A/(W) - agmmiens, Us semm
(2.5) cxemyer, uro B(NW))= 2. Ccresosarersho,

CL‘[) x = 4

Tegpema (2.74), ﬁc.nn me p 25 N, G{JBX <4 Dl-mx:

rme X - Jo60e TONOJOTHYECKOE MPOCTPAHCTEO.
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JoxasaTessCcTBO. J3BecTHO, UTO IJIA JHOOTO KOHEYHOI'O dac-
THYHO YIOPANLOYEHHOT'0 MHOXECTBA A 5 B(A) L o(s H y
TIe 0(, H — pasMepHOCTH A 3 cmscre Jyumuka ® Masurepa
(cM. [3 21 )

Ecom m X =n >4 , 1o (mo ompereneHmn) B modoe
KOHEeYHOe OTKDHTOEe NOKDHTHE St MOXHO BIUCATH KOHEYHOE OT-

KDHTOE IOOKpHTHE W s HEDB KOTOPOI'O HMEET

o(s (N (w)) & n+t.

Cremoparemsio, BIN(W)) & w+i , ¥ mosromy

CLID)(((YL:O{VHX

Teopema (2.I5). g Jmodoro TONOJOIMYECKOT'O npocrpancmax
dim X -1 ¢ dib X < dm X +1.

JoxasarerscTBo. a) Fcim aém ,X =-4 , 70 X=¢

¥ dbX<=A<dmX+A . Fom dmX=o ,r03
Ji60e KOHEYHOEe OTKDHTOE MNOKDHTHE SU momzo Bmmcars OTKDH~
TOE KOHEYHOe MOKpHTHEe (W) xpaTHocT® < A . losTomy xammuit
3JIEMEHT x ¢ X IPHHAIJIEXNT He OoJee OIHOMY ‘BJIEMEHTY IOX-
pataa w . losToMy N (w) COIEPEKUT TOJEKO  C —CHMILIEK—
cH. U3 yemm (2.4) u zemm (2.5) cxemyer, uro B(/N(w)) g2,
re. olibX €4 = olimX +4.

~ TIlyers c{r'm X = w .+ n>o » Torga B yoGoe KoHET-
HOE OTKDHTOE NOKDHTHE S ¢  MOXHO BIMCATH KOHEYHOE OTKDHTOE
NOKPHTHE )  KDaTHOCTY £ Yi+ 4 .. oaTomy Kaxmuil sieMeHT
X G X npuHAIIEXUT He Gojee (YL+ A) sJeMeHTaM NOKpH-
M D . TaxmM opasoM, Kaxuu#i crvmrexc xepsa /V (wo)
EMeeT BepumHaME He Gojee (W + 4 ) 5JIeMEHTOB HMOKDHTHA W
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Torma /NV(w) He comepxuT MOmMIORECTBa U30MODBHOTO S:ﬁ ;
r.e. B(AN(W)) < n+2 (cM T) samevamma (2.2)). Cremo-
parTessHo,  olib A& clim X + A.

6) B oibX = -4 , 10 X=¢ n c/;mX =
=-1 < dibX+4 . Eom oU)X -o , TO W3 TEOpeMH
(2.I2) caemyer, 9aro X  €CTH @HTHIMCKDETHOE IPOCTPAHCT-
BO M ofim X, =0 o(fbx + A.

llycrs Temeps olb X = v » wn>o0 . Torma Bo BCAKOe
KOHEYHOe OTKDHTOe NOKDHTHE S0  MOXHO BINCATH KOHETHOE
OTKDHTOE MOKpHTHE W , Takoe, 9o B (/\/ (W))  n+ 4.
V3 samevanus (2.2) caenyer, 9YTO HE CYueCTByeT TAKOTO IIOf-
smioxectsa P  mepsa /N (w) , uro P ¥30MODPJHO S:*Z "
IloaToMy Kaxnmuifi CHMILIEKC N (w) CONEDKET HE CGoJee (vi+2)
3JIEMEHTOB IOKDHTHA W , Takum odpasoMm, JJid KaxHoi TOYKH X
IpOCTPAHCTEA X, Kp W & ny2 , Te€. KP Wg M2,
Cremosaremsno, oim X < n+i = b X + i, re.

| a{,b)( > clim X-.‘L.
s &) @ 6) crexyer, 4TO AT TONONOTHIECKOTO MDOCTPAHCT-

Ba )( MH EMEeM

A dict bl e X+ 4

970 ¥ TPedoBaJNOCEH NOKASATH.
Crenerswe (2.16). Eeam X - HODMANEHOE IPOCTDAHCTEO,
m1 xoroporo  dim X 5 4 , TO

dm X L 2dibX +3 < 2dm X +3.

JoxasaresscTBO. 9TO CJaENCTBHE caenyer m3 Teopem (2.I4),
(2.I5) ¥ Teopemu ¥3 (20]
Crepcreue (2.I7). Jlig JoOGOI'0 HOPMANBHOI'O IPOCTpAHCTBA X
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dmn X < 2dibX +3 s 2dm X + 5.

oxasareyscTBO. 9TO crexyeT w3 Teopemy (2.I5) m ms [20]
CremcTeye (2.1I8). Ina modoro HOPMAJNBHOTO OpocTpaHcTBa X,
EMEDIETO  dm X 21 , MH EMeeM

dbX « dmX < 2dibX +3.

Crepcraue (2.19). Jnd Jo6éoro HOPMAJIBHOI'O IPOCTpABCTBA
dibX -1 < dmX < 2db X+3,

Jemva (2.20). Ecsm KoHe4YHHE CHCTEMH MHOXECTB G° H 6’

IOKOCHH, TO

B (N@) = B (N@E)).

NokasatemscTso. IycTs B (N (G")) = A . Us yemmu (2.4)
cxexyer, uro /V(¢') mMeer ToaBKO OfHY BepmuEy. Tak Kax
G # 6 mONOGHH, TO W G&° HMeer OJHY BEpUHHY, W OIATH
w3 Jemvu (2.4) caemyer, wro B (N(@)) = A .

Oyers B(N()) =2 . Us yemmm (2.6) crexyer, uTo

N(G’r) COEepXKAT S  BepmEH, Ime 5S> 1A , N(cf) HE

conepEMT mo kpaltuedt mepe omHy i -rpagp 2 ;cmmema.
HosToMy & COEEDEMT S MHOXECTB. Tak Kak G X e ()i (eJo B0

HH, TO ¥ G’ CONEpXAT DOBHO S MHOxecTs. s gemvm (2.4)

crenyer, aro B (N (¢)) s A, flomo Takxe, uro 3 /V (o)

HET TAKOTO NOJIMHOXECTBA |  WSOMODIHOTrO S; (mHAYE N(d)

comepkan OH Bce 4 -TpamEm 2 -cmmiuierca). M3 samevaHms

(2.2) cxexyer, uro RB(INE)) < 2 , H I03TOMY B(N(é)),__g.
Oycrs remepk B (N(¢))=wn » wy2 «» Tax rax ¢ o o

MONOGHH, TO MH MOXEM IDSAIOJATATH, WTO
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G‘:{Hl? R As}?
G',:{H:, ) ﬂ:}
n
DA #¢ — N\ A £ 4
lloaToMy

N (&) ~ Nie).

Tenepr JemMa cxexyeT M3 s3amedanua (2.2).
s
Jemva (2.21). Ecom cucrema MHOXeCTBE G KOMOMHATOPHO
BMHUCAHA B CHCTEMYy MHOXECTE ¢ ¥ odc CHCTEMH KOHEYHH, TO

B(Nw@)) ¢« BN @).
Iorasaremserso. Iyers B(/N()) = 4 . Torma N (&)

EMEeT TOJBKO ONHY BEpUMHY, T.€. G HMEeT TOJBKO ONUH dJe-
mMenT A . Tak kax G°  BOHCAHO B G’ KOMOWHATODHO, TO 67
AMEeT TONBKO OIHY Bepimiy A’ CA . U3 gemm (2.4) cae-
xyer, aro B (N(e)) = 4. |

Oyers - B(/V (¢°) )=2 . ¥s yemam (2.6) cxenmyer, uro /V(e)
mMeeT $>4  BepIMH M He COIEDEUT IO Rpaﬂneﬁ Mepe OIHY
1 -rpanps 2 -cmmmrexca. Torma ¥ AN/(¢) mMeeT s> A
pepmvH. Ecom Bce A -rpamm 2 -cmMmIexca CONEpPEATCA B
N[cf) , T0 Bceé 1 -rpam@ 2 -cummexca colepRAMCH GH B
N(G’) . [loaTomy N(G"J ‘COIEpPXET $>A PBEplMH X He co-'
nepEuT Bce 4 -TpaHm 2 —cpvmexca. Us gemvu (2.6) caeny-
er, wro B(N(69) = 2.

[lycrs Temnepsb B(NL@')) = , TN n»2 , H IOycTh

G’:{ H1,...‘, AS},

G\J’: { H: 9 sy H_g} '
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iy

A. e R izkians.

flcHo, 4YTO ;

) F\H;:F?:)nﬂuql:gb

i=1q 24
Oyers B (N(G)) > n . Torma ws samevamms (2.2) cie-

IyeT, 4YTO CYUWECTBYET IIOIMHOXECTEO P HEpBa N(G“') K3 0MO P~
|0

HOE S, ‘
npuHagiexaT /\/(6Y) . U3 cooTHomeHHS (#) CJeIyeT, YTO BCE

[ToaToMy BCE (n-1)-TpaEm  w -CHMILIEKCA

(w-1) -rpamm  n -cummrexca Taxxe npueamrexat /V(¢’) | m.e.
BN@) » wn , 4TO IPOTMBODEUUT DABEHCTBY
BWNW)) =wn . Tosromy B(Ne)) ¢ v = BIN(©) . Jemma
(2.2I) noyHOCTED NOKA3AHA.
Teopema (2.22). Ciaemyomge TpH CBoiicTBa HOPMAJNBHOT'O IIPOCT-

paHCTBa X ~ SKBEBAJEHTHH MEXILY COGCD:

(A) B rammoe KOHEYHOE 'oncpnroe TIOKPHTHE §2 IIpOCTpaHCTBa X

MOXHO BIMCATH KOHEYHOE OTKDHTOE IOKDHTHE &« , HEepB KOTO-

poro mmeer. B (AN(w)) & wa4, b

(B) B kaxmoe KOHEYHOe OTKDHTOE HOKDHTHE St IIPOCTPAHCTEA X

MOXHO BIIACATH KOHEYHOE B3aMKHYTOe MOKPHTHE (W , HEepB KOTOpO-

T0 HMeeT BN (W) ¢ wed.

(B) B xaxmoe KOHEYHOe OTKDHTOE IOKDHTHE S mpocTpaHcTBa X

MOXHO BIMCATH KOHeuHoe pasdmerme (cm. [6] , ram. I, § 6, m. .

4, crp. 73) w , Hepm Koroporo mmeeT B (/N (w)) ¢ n+4.
JokazareJscTBO. JUIA NOKAazaTeNbhCTBA JOCTATOYHO IPOBEPUTH

IPABIJIBHOCTE JIOTHYECKOH CXeMH

(A= (B) o dB) =5 (A).
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lloxasHBaem (A) —, (R) . [lycTs 52, - IIPOM3BOJHHOE KOHEU-

HOe OTKDHTOE MOKPHTHE IIPOCTpaHCTBA X .B cuixy cBoiicTa (A)

B S MoxHo BmMCATH KOHewHOE OTKDHTOE NOKPHTHE W’ , HEepB

KOTOpPOT'O MMeeT B (N (w’?) < nsd. B w’ MOXHO KOMGUHA-

TOpDHO BIOHCATE pa3dmenme w (em. W1 , oo, I, § IO, m. I,

nomoyHeHwe k Teopeme I4). U3 semmu (2.2I) caemyeT, uTO
B(N(wW)) ¢ n41 m w pmcamo 3 SU.

Cremcrere.  (B) — (B) . ouemmgno.

Iioxaxem, aro (B) — (A). Oyers SU =3} Oy, ..., 8.1 -
NPON3BOJBEHOE KOHEUYHOe OTKPHTOE MOKPHTHE IIpocTpaHCcTEa X ,
I3 (B) BureraeT, 4ro B S| MOXHO BINCATH KOHEUHOE 3aMKHY-
TOe IOKDHTHE W’ , HEPB KOTOPOTO MMEeT B(N(w) < v 4
CorsacHO Teopeme o pasyyrum moxpwrmit (em. [6] , ra. I, § IO,
n. I, Teopema I3) CymecTBYWT OKDECTHOCTH OFJ- MHOXECTB

FJ- € w’ , odpasyouge IOKpHTHE X )7 , NONOGHOE MHOKPHTHE
W’ u, corxacHo Jemme (2.20), mmepmee (/\/qu'))‘é ntd
Tak Kak w BmicaHo B SL , 7o kammoe I; € W’  exur

B mexoropom O, € SV .  Toxoxum mas xkamgoro )

= O N Oyyy.

%
Torma cucTeMa ()  BCEX TakuX o; odpasyeT KOHEYHOE OT-
KpDHTOe NOKpHTHe, BmmcamHoe B SL ¥ DB (N (W) < w+d |
n'TeopeMa (2.22) nokasaHa. :
BameTHM, uTO Kaxmoe M3 cmoficts (A), (B), (B) TE0PEMH
(2.22) xapaxTepasyer KJACC HODMANBHHX IpocTpaHCTB X , IAA

roropix  olib X <.
Jemva (2.23). Ecom SU - Jyoéas KoHewHas cucTeMa MHO-

XecTB, W - Jdasd KOHeYHAd CHUCTeMAa MHOXECTB, BIMCAHHASA B.Q.)



42—

7 ¥ - yxpymHenme moxpwtms « oTHocETesbHO SU (cM. [6]),

TO

B (N (¥) ¢« BN (W) +4.

Iokasarempcro. Ecm B(V(W) = 4 | 1o w3 syemmm
(2.4) caenmyeT, 9TO N(UJ‘) IMEEeT TOJBKO ONHY BEDIMHY H

. IO3TOMYy W COIEDKAT TOJBKO ONMH 3JeMeHT. CiefoBaTeJEBHO, Y

Takke HMeeT TOJBKO OnuH axeMeHT. Torma /V (f) comepmuar
TOJBKO OIHYy BepuMHy M, ¥3 JemvH (2.4), cJyemyeT, 4TO
B(N($)) =4 ¢ BN(wW) + 4.
Eem B (N(W)=2 , o us gemuu (2.6) ciexyer, uTo
N (W) comepkuT Goxbile ONHO# BEpIMEH ¥ He CONEPXUT BCE
A -rpamy 2 -cmmmiexca. [ycTs

51=101;~--7 O_,},u:{Uh._.,lj;?! " 33{“:‘“; ‘.—SE

Mpexmonoxmm, wro D N(¥)) > 3 . Us savevamus (2.2)
CHELyeT, 4YT0 CYWEeCTBYyeT Takoe MOIMHOXECTEO Pc N (%) ,
gro P naomopdmd S:_ . Torma cymecTByeT 2 =CHMILIEKC
LI A | , npEHARIexAuME N@) , T.€,

GOAG, NG +¢.

TakuM 0GpasoM, CYWECTBYOT Takxue 'U'j‘ , 'Uf,-l u U:-! W,
qro

UNU, NV +¢,

{0, U s U le M),

u mosromy N (w) comepxur sce L1 -rpamu 2 -cEMILIERca
(mporEBopeume!). Cremomarexsio, O (/N (¥)) ¢ 3 = B(AN(w))+4 .
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Teneps IycTh B(N(w)) = o, THE WS> 2,
Q:iel‘,\uq, GS}?
w:_{U,,..., U,,}

ey R
TlpexmonoxuM, 4ro D (/\I (3)) N ok o 3 nameuaHma (2.2)
cJeryeT, UTO CYWECTEBYeT TaKoe MOIMHOXECTBO P wepsa /V (¥)

gwro P msomopdHo SM , - Torma cyuecrsyer W -cmam-
zexe { T s ~ee s r.fn“k , npmmamrexauuit /V (3) , T.e.
nig
Ql EJ. T P
Torma cymectsyor raxge U; , U ,..., U, 23 W, uro
Nt
o Vi 4,

iU} . UJ-“H} &/\/(w).

CIeNOBATENEHO, CYWUECTEYRT Takoe HOIMHOXECTBO | Hepea
wa) , wro P maomopdHEo S“H . V3 samevamnma (2.2)
crenyer, 9ro B (N (w)) > n  (mpormeopewune!). IloaToMy B
9TOM CJAydJae TAKKE MH HMEEM |

B(NWB))  net = BN (W) +4.

Tewma DOJHOCTED JIOKasaHa.

s newvm (2.23) m ompemeserma (2.9) cxenyer

Teopema (2.24). Ecom X - Tomoxormgeckoe IIpOCTpaHCTRO,
IJA KOTOpPOTO a{;b X oo » TO B Jo00€ KOHEYHOE OTKpH-
T0e mOKpuTHe SU  mpocTpaHeTBa X = MOXHO KOMGMEATODHO BIH-

carb OTKpHTOE NOKPHTHE () , Hepp Eoroporo meer (/N (W))g nea.



N3 Jemvu (2.23) m Teopemu (2.22) caemyeT
Teopema (2.25). Ecom X - HOpMAJBGHOE IPOCTPEHCTEO, LA
KoToporo oih X <n , TO BO BCAKOE KOHEUHOE OTKPHTOE

IOKPHTHE 5 npocrpaEcTBa X MOXHO KOMGWHATODHO BIMCATSH
(a) OTKpHTOE NOKPHTHE (J ,
(6) 3aMKHyTOE IOKDHTHE W) ,
(B) pasfmeHue W ,
HEPB KOTOPOT'0 HMEET B (NW) & ne2. . .
Teopema (2.26). Eeom X - Tomosormgeckoe IIPOCTPAHCTEO,
IJIL ROTOpPOTO dbh X < n , TO BO BCAKOE KOHEYHOE OTKpH-

TOe NOKPHTHE St mpocTpaHCTBa X  MOEHO BIMCATE TAKOEe KO-

HEUHOe OTKDHTOE IOKPHTHE WJ =3 o, «- - o,} , UTO
Nt
m Dit —1 ¢ .
J"-‘.‘1 J 1
JorazareJscTBo. Ecim {,‘ o, + ¢ , TO CHUMILIEKC
{QL‘ 4 aaiiy 'o-LhH 'l[ ~ copeprarca B xommiekce /V(w) m,

clefoBaTeNEHO, BCe I'DAaHU 3TOro cuMIIeKca cojepmares B /V(w)
B wacruocrs, /\V (W) comepmur mommHOXecTEO P m30OMOpHHOE
S“H -, 9YTO NPOTHBOPEUAT samevanmp (2.2). IlosToMy Kam-
Ioe mepeceuerme (n+1)  DJEMEHTOB NOKDHTHS W  IYCTO.

Teopema (2.27). Ecom X — HOPMAJIPHOE IPOCTPaHCTBO, TO
b BX = dhbX,
by () Px - CTOYH-YEXOBCKAS GHKOMIAKTHIMKAUMA IPOCTpPAHCTBA x
lloxasaremscrso. Eom dib X = -4 , 10 XN=¢
H, CJENOBATENBHO, PX:¢ , r.e. db /ﬂ)( = -4 . Auano-
TUYHO, ecJu cfféﬁ)( =~-4 ,mdibX=-4

Ecan c“; X =g , 0 X - aHTHIECKpeTHOe mpoCT-
paHCTBO M, CJENOBATEJEBHO, PX =R (L e c“: Px 0.
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Ferm  dib BX =0 , 10 PX ecrs anrwmuckperroe mpocT-
DaHCTBO ¥ NMOSTOMY X  TaKke ecTh AHTHOMCKDETHOE IIPOCTpPAHCT-

Bo, T.e. dibX =o.
llycTs Temeps ob )BX <n , re n>0 , @ OycTs:

S = { Hy »-+-> Hs} ~ KOHEYHOE OTKpPHTOE IOKDHTHE IIPOCT-
paHCTEAa x . Us Yc} , caencreme 2, . I, § 9, caemyer, uTO
| _Q./:{ OF , NP CJF. Hs& 06pasyer KOHEYHOE OTKPHTOE

MOKpWTHe mpocTpaHcTsa B X , Ime depes OF H: o6osmaua—-
eTcA HauGoJbllee OTKPHTOE B FX MHOXECTBO, Japiee B Ilepece-
qe}mncx MHOXECTEBO HL ’ L& s assgrdi L Tarx xar
i b 4
i PX SN , TO B SL MOXHO BIICATh KOHEYHOE OT-
r'd

KpuToe MOKpHTEE W =3 L, e--, *] npocrpancrsa FX :
HepB KOTOpDOTC.HMMeeT IHpOTY

BN W) & nd.

.u:ixn\?,“.,x{\!}ﬁ

o6pasyeT KOHEUHOE OTiDHTOE IOKDHTHE IIPOCTpPAHCTBA X , Bmm-

cammoe B SL m B (N(w)) L n+A . Torma dib X L

N dib X ¢ J.-.L;SX. (@)

" IlycTs Temeps c“:x £V ,THE Nyo , ¥ OyCTH
L= i@.,. all: O,E - KOHEYHOE OTKPHTOE IIOKDHTHE IPOCTpPaHCTEA
Px . ¥s 8] mn. I, § I0, cremyer, uro B mokpurme S L
MOXKHO KOMGKHATODHO BIMCATEH 3aMKHYTOE MOKPHTHE i\_‘: S N Fst
IIpOCT pAHCTBA FX . Ina xaxmoro (=1,...,s BOBEMEM
OKpeCcTHOCTh /. mHoxecrsa |,  moxm yciommem

CaemoBaTeJBHO,
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Wk e s
B OTKpHTOE NOKPHTHE

=3XOV, .., XNV

IIPOCT pAHCTRA X BIFIEM KOHEUHOE 3aMKHYTOe IIOKDHTHE
D 3 { ‘.181 g xoun @ } , meps koroporo umeer B (AV(»)) «
L ned (cm. Teopemy (2.22)).

B cuxy caegcreug I, o, I, § 9, us {61 crerema

3*‘] = H%]FX e [c}rlwﬁ

nonocHa cucreme LV ., U3 memmvu (2.20) caexmyer, 4TO

B (N (1)) & nxd.

{§ ]F*X . “51 i]’sx i vqlsx: Fx ’

TO CHCTEMA D’] ABJAeTCA MOKPHTHEM NpPOCTpPaHCTBA FX . Ha-
KOHeIl, Kaxmuil sJeMeHT IOKDHTHA |»| COmEepKUTCS B ONHOM U3

Tax xak

M AKX, e V], 0

1103 TOMY nonpurne (u] BIMCAHO B IOKPHTHE R . Crenona-
TeJBHHO, c“D/SX < n T €0

dib ;B)(_..s dib A . )

Hs‘(a) n (6) cremyer, uTO -
dib FX = dbX g

Yro ¥ TPeCOBAJOCH NORA3aTh.
Teopema (2.28). g JmoGoro TOMOJOTHYECKOTO npocwpa.ncrna)(
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cJenypure CBoiCTBa SKBHBAJEHTHH MEXIY COO0K:

(a) Ecrm M 1mpowsBoNBHOE MHOXECTBO IpPOCTDAHCTEA X
TO c“: M < CH) X .

(6) Ecrm 1J OTKDHTOE TONMHOXECTBO TPOCTpPaHCTBA X

TO (ﬂ:U L 0“:)(

ToxasarTesseTso. fcHo, uro (&) — (8) , mosToMy MH XO-

‘KaxeMm, 4To 3 (6) caemyer (a).

[lycTe dib X =-1. Torna X=¢ u M=% u, cre-
nosarexsso, dib M = -1 . Eem dbX=o , 10 X
AHTHIMCKPETHOE NPOCTPAHCTBO M, caenopaTessHo, /M Takke an-
THIMCKPETHOE TpoCTpascTBO ¥ mosTomy dib /] =o.

Tycrs Temeps obb X =w , Tme W o . PacomoTpmd Ko-
HeWHOE OTKDHTO® MOKpuTHE O( = 2 s 6_,} npocT-
pacrea /M . Dyers U, Taxoe OTKpHTOE MOJMHOXECTEO IPOCT-
pagctea X °, 9TO
| (Z) =MAU itz4,..., 5

3
Tak kex U= U UL OTKPHTOE IOIMHOXECTBO IPOCTDAHCT—
- (5 |
pa X dib U < . Taxam 06pasoM, B IOXDHTHE
{U‘ S ] l MOXHO BIMCATH TAKOE KOHEYHOE OTKPHTOE

MOKPHTHE
SR A

9T0 B (N ) & nyi. Cucrema mmoxecrs

w= { MAV, . 1AV

€CTh KOHEYHOE€ OTKDHTOC IOKDHTHE IPOCTpPaHCTBa /7 y BIECaH—-

HOE B. ﬂ i AmMeeT

E)(N(w)\ LA Ly



Torma
db MoconiedibX

Teopema noxkaszaHa.
Teopema (2.29). Ecim x,.; - HOPMAaJBHOE IIPOCTpPAHCTEO
wig kaxgoro xe€ 2L, mo

b B Acg st dbXe +4.

TokasaressoTeo. Hyers Sup ofib Xx =n-» nyo . Pac-
Yeld

CMOTpPMM KOHEYHOE OTKDHTOE NOKDHTHE 2 :—i Ofeass, @S }
npoc'rpalzc'ma X EB X ; flero, 4ToO

{(\91an1 --,an ’t

€CTh KOHEUHOE OTKDHTOE IIOKDHTHE IIpPOCTpPaHCTBA X IS

kaxnoro « . Tak kag aéé X,Ps o , TO B Kaxiuoe Taxoe
_Q_ «  MOEHO BIMCATHL KOHEYHOE OTKDHTOS IIOKDHTHE
{ Y&
L&J* = { 00‘ 9 S~= Dn( 1 > ]

HEPB KOTOpOI'0 HMeeT

B (N (w,)) ¢ nsa.

IlycTs w:q% w, HIOyeTs §= i‘ﬁ e E} - YKpyIHe-

HEe NOKDHTEA (» OTHOCHTENHHO SL . MH JOKaXeM, UTO
B (N et niv 2.

[lycrs B (N(“ﬁ)) > n+2. U3 zameuamua (2.2) cremyer,
qT0 cyﬁlecmyew TAKOE NOIMHOXECTEO |  Hepme N) , aroP
#30Mo phHOE S;H . Tagmm o6pasom, Bce (WN+1) -rpamm

(N+2) -cmvmiexca COIeprRaTCA B P n, cyeropaTeJbHO, COIEp-
zarca 3 /V(Y) . Torna mepeceuermme (yL+2) JOGHX BaeMeH-

TOB NOKPHTHS HE IycTo:
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P B ¢ R e

>4 \!\1-2_
k! YyCJaOBMA IM3BIOHKTHOCTH CJHENYET, YTO CYMECTBYET Taxoi
“ bnez

& & ok ¥ Takue O 3 nsvy O s 9TO

uf.1 n L [] 0;:11»2#?&’

q“
4 '-H-+2
Uy dehe Y ey
[=]
Torma /N (W) ~ comepmnt mommomecTso I m30MOpHHO S

U3 sameuanma (2.2) BHTEKaeT, 9UTO B\Nkwq,)) >n+ 4
(mporusopewme) . Hootomy B (N (¥)) & nv2 1 dibX «

\svui_—.'“‘fx £& o TePe

0[!)@)( <s"'f' C/Lx« +4

Jemva (2.30). IIycres oL n B deue KOHEYHHE CHCTEMH

MHOXECTB. Torna

B(/\/(«Up) B (N&) + B(NE)).

lloxasaTesscTB0. Jemva JErKO IOKasHBaeTCA LA CJeLyblX

cayuaes: B(N@) = B (AR =4 3 B(NG)) = 4 "
BINGB)) =2 2 BIN&)) =2 2 BWE-

Iycrs Temeps B(N&)) = wn 7 BWIB)) =
rme v, w > 2 . U3 samevamus (2.2) ciexyeT, uTO He CY-
WECTEYET TAKEX NOIMHOXECTB PictNx) txiPe N(B),
qT0 Pm S:H,‘ ' P o~ SMH . llosToMy B cucTeMe
(CoOTBETCTBEHHO B CHCTEMe P )He cymecTsyer w (coor-
BETCTBEHHO ™. ) IIePEeCeXADNMXCH 3JEeMEHTOB. CIef0BAaTENHHO,
B «.UP  =He cymecTByer wn+m  IepecexanuExcs aieMeH-
T0B, T.e. He cymectsyer B [\/(x{B) raxoro momvmoxecTsa
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P/ V4 o
P , 4TO ? ~ Smmu . U3 zamevanusg caenyer, d4TO
B (N(Q(UF’)) < n+m.

Ocuoprag semma. Iyets M ¢ X , tme X - HacaencTBeHHO

HOpMaJIbHOE IIPOCTpPaHCTBO, H

4 4
{sz, SRR P T = T TN RN L

[IpOM3BOJbHAS CHCTEMA o'erHTHx.B M moxecrs. Torza cuc-
rema orkpursix 8 X mmomeers ¥=1% N, «vor T MOXET
GHTH BHOpAHA TAK, UTOOH cuCTeME ¥ u ¥ OHIM NONOGHH
mexny codow # wro V. = M /1T IJIA Kaxgor'o i=4,.-., S.
TokasaTenrscTB0 3TOof Jemvu cM. B \61 , mr. 7, § I.

Teopema (2.3I). Iiycrs mmomecTro /]  JexuT B HacaemcT-

BEHHO HODMAJEHOM IIpOCTpamcTBe X . Ecum db M g o
‘>0 , TO B JOOYD KOHeWHYD cHCTeMy w = { Gy, .-, G{s}
OTKPHTHX B X  MHOXECTB G; » t= 4, s, moxpuBan-
yo vEoxecTBo [, MOKHO KOMGMHATODHO BICATE CHCTEMY
¥=30,---, I5] orkpumix B X mmoxeers 1T ,c=4,.-.,s,
TaKkKe MOKpHBawuyo Maoxecrso /Y m mvemmyn B (N (¥)) < n+2.
JoxasaTesbcTBO. Ilycrs w :{ G-t gonainp G, ]; - Ipo-
W3BOJBHASA KOHEUHAS CHCTEMA OTKDHTHX B X  MHORECTB, MOKDH-
BawUas MHOEeCTBO /7 . PaccMoTpEM cHCTEMY iG,‘n M,..., GS(\M}
BrumeM B Hee (XOMOVHATODHO) KOHEUHOE OTKDHTOE IOKDHTHE
B SL {;',_,_ ; \';.} , TIOKpHBapmee MHoxecTBo [/ ¥ mMen-
me B (A/(¥)) ¢ w+2 , ¥u cocrosmee u3 orxpurex B [V
MHOXeCTB T, ety \'5’ (rakoe ¥ cymecTByer, Tak Kak
6“3 N <n (cM. Teopemy 2.25)). B cmiy ocHOEBHOH# JeM—
MH CTpOMM NOZOGHYD cucteme ¥~ cucreMy Y= 1, caay {'s" ,
M AN =I5 OTKPHTHX B X MHoxects. CmcTeMa <



3

meer DBI(N(¥)) & w+2  (cm. yemmy (2.20)). Cucrema
= O I GS ARV BIMCaHa (KOMGMHATODHO)
B CHCTEMYy (o ¥ HOXpHBaeT MmuoxecTso /1 . JeTRo yoemuThCH
BroM, aro R(NE)) ¢n+a . TeopeMa IOKa3aHa.
Teneps IoKaxeM aHAJOT HepaBeHCTBa YpucoHa-MeHTepa A
B -pasmepmoctr dib .
Teopema (2.32). Ecim X — HacCJeICTBEHHO HODMAJIEHOE
IpOCTpAHCTRO, cOXeprauee mHozecTsa . m (L, mo

dib (PUQ) ¢ ofib Py dibQ + 3.

loxkasarenscTBo. IlycTs 6“» P: p = O/JJ Q:g - bBes
OTpaHUYEHHS OGWHOCTH MOKHO NDEANOJIOKATE, 4ro X = PUAQ.
Bo3emeM IPOM3BOJEHOE KOHEYHOE OTKPHTOE ITOKPHTYE
w = {O,l, e Os} npocrparctsa X . B cumiy TeopeM

(2.3I) B ) MomHo Bmmcars cmereMy X = { G, , ..., Q]
OTKpHTHX B X  MHOXECTB, NOKDHBAOIYD MHOXECTEO P ¥ MMeb-
gy R (N (2) . ¢ P2 . AH2JIOTMYHO, B W MOXHO
BICATH CHCTEMY p = i Py s Hs]ﬂ oTKpHTHX B X  MHO-

XeCcTB, nonﬁssamnwm MHOXECTBO @ ¥ AMEnIo 'B*(N(F)).s 9+ 2.
Cucrema (/ )2 INOKpHBAET IIPOCTpPAHCTBO ){ , UmveeT (cM.

Jemmy (2.30))
BN («UB)) < p+3+4

A BIICQHA B MOKpHTHe ) . CienoBaTesrHO,

HPUR) ¢ pog 4
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§ 3. O PACIMPEHWIX TOMOJOIW/ M KOI'OMOJOIA C IOMOIEO
YACTUYHO YIIOPANOYEHHHX CHUCTEM

I. Ilom romosormdecko# Teopuei H ma KaTeIopuy x TO—
IOJIOTHYECKUX NPOCTPAHCTB M WX HENpEepPHBHHX OTOCpaxeHu#t MH IOm-
pasymeBaem, cIenya \|3] , IOCJeoOBATENEHOCTH KOBADMAHTHHX
Gynrropos [\ :iHh'] » v=0,1,.. w3 K B xarTeropmo Y
adeJeBHX I'DYIII ¥ ¥MX TOMOMOPJM3MOB, YIOBJIETEODAVIAX CJIEIYDIAM
YCAOBHAM: '

I) (axcuoma romorommm) ecrm § u § romoromsn 3 K
70 _5;* = 9§, o Tme s?* = H (5 ,

2) (axcmoma pasMepHOCTH) IJIS Kaxmoro IpPOCTpPaHCTBA X 3
COCTOMUEr0 H3 OULHO# TOUKH, Hh(X) =0 nmmdBcex n >0 ;

3) ecumn 'X; e X g 1,2 y TO

H (Xek= Hy (X0 + M (X)) onx sassoro
TIE X1 v X, - Tomoxorudeckas cymma IpOCTPANCTE Xy n)(z
Myers | ecTs Tomomormieckas TEOPUA Ha NONKATETODUH L
KaTeIopuy jC . ToMosorEueckas TeopHs H HE JC Ha3HBAEeT—
cf pacmupermenm [\ Ha K, ecm BHIIOJIHSE 7CST caenyouee yo-
JIOBHE:
A H HE mmieal
Pacimupenne H TOMOJIOTHYECKOA TeOopHH Y\  m=asupaercs
CUJNBHHM pACIMDEHEEM, eCIM BHIOJESETCS CIELyOUee JCIOBHE:
E m zxr xaxmoro S 4 \— G‘O Re K . cyuecrsy-
0T Takme X‘:Ef ; X—-—+R ?EK.H
Te H (X) ., aro ;
FElE
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—

CuJbHOE paciypeHue H TOMOJIOTHYECKOil TeOoprH H Ha-
3HBAETCA SKCTPEMANHHHM DACIMPEHHEM, €CJM OHO YIOBJETBODAET
cJenyoieMy yCJIOBHD:

E W) mna xaxmoro CHMABHOTO paCIMPeHWS H T'OMOJIOTH~
YeCKoil Teopuu H cyuecTByeT I'OMOMOpHHU3M C\’ H——+ H
ABNALUINACA TOXNECTBEHHHM OTOCpaxeHMEM Ha KaTeT'0opuM ok .

Teopema (3.I). IycTs cf - TIOZKAaTeropusa KaTeI'opun K u

\1 - romosoruueckas Teopus Ha of . Ecom cymecTByeT skCT-

—

peMaysHOE pacumpeHme |—\ Teopum | Ha K, To omo
€IMHCTBEHHO. e L'E _
llokazaTeJscTBO. lycTs H u R B2 BKCTPEMAJIBHHX
pacuMpeHus TeOopHy H o 559 . Jlajee, mycThs h ¢ H.(R),
TIe ReX . us YCJIOBUS E m cIeiyeT, 4TO CYileCTBYOT

TaKue Xéi ,{3: X-—rR ,FE(}C " ]’H’:H“()(),

4To |
g
TIe il
RUBHLY S
Tax xax A € Of , TO H3 ycxonﬁ E 1) CJeIyer, 4To
HL (0 = HL(X) = H.(X),
Moo ToMy

OnpenesmM OTOCpaxeHHe

o pMyIro#



























































































































