Jexuyus 9

Teopema o Gapabane.— Teopema Bpayspa o HemoAsHKHON
Toyke.— TeopeMa o meperopoxkax B kyGe.— HopmambHble
H BIIOJHe HOpMaJjbHEle mpocTpaHcTsa.— lIpofomkenue nepe-
ropoftok.— Teopema JleGera o mokphiTHax Ky6a.— Ouenxa
pa3MepHOCTH KyGa CHH3Y.

B npenmaywelt nekuud Msl Jokasan#, gro dim /7 <n.
OcHoBHafA Uenb 3Tl JEKUHH— JAOKa3aTb OGPaTHOE HepaBeH-
CTBO H T€M CaMBIM YCTAHOBHTb, UTO

diml'=n pana moboro n=0.

Jnst 3Toro Mel Jo/KHbE GyIeM HauaTb HOBOJIBHO U3JaJieKa.

Onpedeaerue 1. lognpocrpaHcTBo A TOMONOrHYECKOrO
NPOCTPaHCTBA 2 HA3bIBAEGTCS €ro pempaxkmom, €cld cyle-
CTBYET TAKO€ HeNnpephBHOE oTofpakeHHe

rr 27— A4

(na3biBaeMoe pempazupyroujum omospanceHuem WJIH NPOCTO
pempaxyuedl), 4to r(a)=a mns Moboft ToukH a € A.

Hanomunm, yro cumBosiom B”# Mel ofo3nauaeM edurudnsidl
wap npocTpaHcTBa R”, cocTosllMi H3 Touek x €R", nia
xotopeix | x| <1 (rme, kak Bcerna, |x|=V 2+ ...+,
ecnd X = (%, ..., X,), a cuMBoJioM S$"~! —edunudnyro cpepy
(nommHoxkecTBo wapa B”, cocrosmee us Touek x € R”, mns
KoTOpHIX |X|=1).

Teopema I. CipepaS*~* ne agasemesn pempaxmon wapa B”.

[lpu n=2 3ra TeopeMa maer Teoperuyeckoe oOBSACHEHHE
TOMY, YTO Ha OKDYKHOCTb MOXKHO HATAHYTb NJIEHKY, T. €.
clenats GapabaH. [losTomy TeopeMa 1 Ha3miBaercsi OOBIMHO
TeopeMo#l o GapabaHe.

HecMorpsl Ha HarasiAHYIO OYEBHAHOCTH T€opeMl 1, foka-
3aTeNbCTBO €€ HEOKHAAHHO ABJASETCS JOBOJBHO CJOXHBIM
1 TpeOyeT NpHBIeYeHHS uenoro psfa HoseiXx uuelt. [lostomy
MBI OT/JIOXKHM €ero JIo JieKIHH 24.

JlerkuM crefcTBHeM TeopeMsl | sgBAfSETCA CaeRyiouias
TeopeMa bpayspa o HenoJBHXHOHN TouKe:

Teopema 2. llrs a060e20 HEnpepsleHozo omobpaxceHus
[: B® — B" wapa B" ¢ ceGs cyuiecmeyem marxas mouxa X € B",
wmo_f (x) = x,
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HokaszarenbctBo. Ecan f(x)s&x, to onpesenena
upfAMas, npoxogAuan uepe3 Touku x H f(x). [lycts r (x) —
Ta H3 JBYX TOUYeK nepecedeHusl ITOH npamoil co chepolt $771,
KOTOpasl He OTJiesieHa OT TOYKH X Toukol f(x). Ecau f (x)scx
A BCEX TOHEK X, TO 3Ta KOHCTPYKIHS
oitpefiensieT  (OYEBUAHO,  HellpephbiBHOE)
orofpaxeHue rr B*—87" ', Ecau
XES*"1 70 He OTHeNeHHOH OT TOYKH X
TOYKOH NepeceyeHns aBagercs cama Touka
x. TlosToMy r(x)=x, T. e. r sBAsieTCA
perpariapyoumuM orodpaxenueM. [Tockons-

Ky CYLIECTBOBAHHE TAKOro OTOOpaKeHus

1{POTHBOPEYHT Teopeme 1, HepaBeHCTBO @

[(x) #x nna Bcex Touek x € B” BemonHeno ObiThb He Mo-
xer.

Caedcmaue 1. [an 2105020 HenpepoisHo20 0mo3pascerus
[« I"—I" kyba I" 6 ceba cywecmsyem maxas mouxa £, € I*,
armo f(¢,)=£¢,.

HNoxasarenbctpo. Hocrarouno sameruts, uro kyb I+
comeomoppers wapy B*. [TComeomopdpusm B” - I" MoxHO
3ajaTtb, Hanpumep, dopmyJoi

x—A(x)x, x€B~

—_—
rae A(0)=0 u A(x) npu x =0-—nauxa Bekropa OM, kon-
JMIEapHOTO BEKTOPY X M TaKoro, 4ro Ttoika M npunapme-
KUT rpandune ky6a [” (merko BHAETb, 4TO

—
C TOYHOCTBIO 1O 3HaKa BeKTop OM sTuM

/ M ycaosueM onpefeneH ofHo3HayHo).] [
T 3ameuyanue 1. Teopema 1 unerko

2 BbiTeKaeT u3 TeopeMsi 2. [eficTBuTeNbHO,
k / ecn Gel perpakuus r: B* — S~ cymecr-
BOBaJa, TO COCTABHOE OTOGpaKeHHE

iogor: Br— Bn,

riea; 87— S*T—anmunodasbroe 0modpaxcerue X —» — X,
a [ —paoxenue S*71- -» B, Guu1o Gu1 orobpaxennem B® —» B
0C3 HernojBUKHbLIX TOYEK.

Onpedeserue 2. [lyctb A u B—nenepecexaiouiuecs
110/IMHOMKECTBA Tonojoruyeckoro npocrpancrea 2. I'opopar,
4to 3aMKHyToe MHOXKectBo C = & omdeasem A or B (unu
YTO OHO fIBAserTcsl nepezopodkod wmexnay A u B), ecnd ero
jononnenue L\ C aBasgercs ofbejHHeHHEM TaKHX Henepe-
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cexatomuxca (M aBTOMAaTHYECKH OTKpLIThIX) MHOXecTB U n V,
yro AcU u BV,

Koneuno, neperopogka C MoxerT OuTb M NYCTBIM MHO-
KecTsoM (Tak Gyner, €clH caMo MPOCTPaHCTBO 2 ABJseTCH
ofbeHHEHHEM OTKDLITHIX HenepeceKkaiomuxcs MHoxects U
u V, conepxamux COOTBETCTBEHHO MHoxecTBa A u B).

Hna moboro k=1, ..., 1 W Jqo6oro e=-= 1 mMul 06o-
3HauHM cumsosom [!~'(e) rpaHb ky6a I", cocrosmiyio u3
Touek £=({,, ..., t,)€I", qns KOTOPHIX
&1 t,=¢.
Teopema 3 (0 neperopoakax B
Ky6e). llepeceuenue CiN ... NC, aobbix
»C, nepeeopodox C,, ..., C,, omdeasrousux
8 kybe I" epanu IF™ (—1), ..., It (—1)
om epaned 1P~ (+1), ..., IF71(+1), ne
nycmo:
CIﬂCZ;ﬁ,@ Clﬂ---ﬂCn#:@'-

HoxasareannctBo. [lo ycrnoBHiO g Jwoboro k=
=1 ...,n

I'NCp=U, (—Hu U, (+1),
rae U, (—1) u U, (+1)—Takne Henepecekaiomuecss oTKphl-

TbIe MHOXKECTBA, UTo [ Y (—1)c U (— 1)y u If-2 (4 1) U (+1).
Odaa kaxnoft Toukd £ € 714 Mbl MOJOXKHM

0p(t)=inf |t—s|, k=1, ..., n.
seCk
3ameruM, 4To B CHJY KOMIAKTHOCTH MHoxectBa C, pa-

BEHCTBO Py, (£) =0 paBHOCH/JBHO BKJO4YEHHIO £ € C,.
Jdemma 1. Yucro pg(t) obradaem mem csolicmsom, 4mo

|tr—epp (8)| <1, ecnu t=(t,, ..., t,)EU,(e).
U3 astoi neMMmer crenyer, yto dopmyna
f@®)=0—1, ..., t,—1,),
e oD em U@,
A LA ectu  tEC,, =h oo

KOPPEKTHO ONpEjeNnsieT HEKoTopoe (OYEBHIHO, HEmpephlBHOE)
orobpaxenue f: I" — I*, obnajawomee TeM CBOHCTBOM, YTO
f(¢)=1t Torsa u ToNMbLKO TOTrAa, Korda p,(f)=0 ans moboro
k=1, ..., n, 7.e Korga t€C,N...NC,. ITockonbxy xe,
COrJIaCHO cleACTBUIO | Teopemsl 2, B KyGe I* cymecTByer
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touka £,, AnA Koropoid [ (f,)=£,, 3TO [0KasbiBaeT, 4TO
c,n...nC,#g. 0

Ocranocws A0Kas3arb JemMmy |.

NoxkasatenbcTBo aAeMMb 1. [lycts Touka f€[I*
IPHHALIEKUT OTKpuIToMy MHOxkectBY U, (e). Tak Kak mepe-
ropogka C, oTmenser rpaHd i (—1) u 0
[} ' (4 1), To mepneHuKyJ/Iap K 3THM rpa- !
115IM, MPOXOASIIHHA uepe3 TOuky £, mepe-
cekaer mneperopoiky C, B HekoTopo#
TOUKe Cj, Jexaiell Mexjay Touko# ¢ H
ce mpoekuned Ha rpaHb [}~!'(—e). Ecau
g=--1, To ana k- KOOPAHHATH S, TOY-
KH Cp MMeeT MeCTO HePaBeHCTBO S, < f,
a ec/i &=—1,— TO HepaBEHCTBO S, == {;.
llpu s1OM | 84— t, | =0}, Tie 0, — PACCTOSIHUE MeXK LY TOUKAMHU
t u ¢, llosromy

Sp=t,— &0,
[TockosbKY, COIVIACHO OmpefeseHHo,
0p <SP (1),
oTCcIofa CJIefyeT, UTo NpH &=}
te—epp(f) =t —pp(8) 2 ty—o0, =t,—e0, =5, >—1,
a npu e=—1
te—epp () =1+ () <ty + 0, =1, —e0, =5, < 1.
C npyro#t cTopoHsl, NpH &= -1
tr—epp () =1, —p, (£) <1, <,
a mpu e=—1
Lr—epp ()=t +p () =1, =— 1.
Takum o6pasoM, Bo BCex cJayuasx
[t—epr (D1 O

3ameuanuue 2. Teopema 1 Takxke Jierko BbITeKaeT W3
reopemsl 3. [leiictButesnHo, nycts ["—epanuya Kyba I
(cocrosmas u3 Touek f € [*, Wi KoTopwlx ¢{,= 41 XoTa OBl
pH ofHoM k=1, ..., n), ¥ nycts S, k=1, ..., n,—ee
TMOAMHOXKECTBO, COCTOfLILee H3 TOUeK tei“, LJI1  KOTOPBIX
t,=0. fcHo, uro S, ABjsgercs neperopojxoii B i", oT eI~
lomeét rpann f71(—1) u 7 (+1). [lostomy ans mo6oit
perpakuun r: I* — I npoobpas C,=r"1S, MHoxecTBa S,
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OyleT neperopoAkod Mexay mpoobpasamu r R (—1)
u r g7t (+1) rpaneit Ij7*(—1) u I'(+1), a snaunur,—
BBUIY BKJwUYeHHH I} (e) < r™ I} ~'(e),— H MeXAy CaMHMy
rpausivu Ip~ (—1) u I¥"* (4-1). C apyroit cTopoHsl, TAK KaK,
oueBHaHO, SN ...NS,=, 10 u CiN...NC,=¢, uro

B CHJY TeopeMsl 3 HeBo3MoxKHo. [loyTomy ans napst (I*, I*) —
a motoMy H AJS romeomoptHolt nape (B?, S"~!')— perpak-
UHsl r CYWECTBOBATh He MoXeT. [J

IeperopoliKH CYILECTBYIOT HE B JOGBIX MPOCTPAHCTBAX.
910 3aCTaBJSIET HAC BBECTH CJIEAYIOILLEe OTpeleNeHHe.

Onpedeaenire 3. T1pocTpaHCTBO 2% HA3LIBAETCS HODMANb-
HoLM, €CJTH U151 JIIOBBIX ABYX €ro HelepeceKkalouHXCcs 3aMKHY-
ThiX MOAMHOXeECTB A u B cyluecTByer neperopojika, H 81noAHe
HOPMAAbHBIM, €CNIH TEDEropojka CyLeCTBYeT AJS JIOBKIX
noaMHoxectB A u B, obnajatmomHx teM CBOHCTBOM, 4TO 3a-
MBIKAHHE KaXJOro H3 HHX He MepeceKkaeTcss Co BTOPLIM (Ta-
KHe MHoxecTBa A H B HaspiBaoTcs 0mOeseHHbIMU).

3aMmeTHM, 4TO OTJENEHHOCTH MHOXKECTB Heo6XoiuMa AMA
CYINECTBOBAHUS Teperopoliku mexay 4 u B.

Hpedaoxcenue 1. Hopmareroe npocmparcmso & moeda
U MoabKo mo20a 6noane HOPMArero, Ko2da Kaxdoe e2o nod-
NPOCIMPAHCITMEO HOPMARLHO.

HokasareascrBo. flcHo, 4TO KaxJoe MOANPOCTpAH-
CTBO BNOJIHE HOPMAJbHOrO MPOCTPAHCTBA BMOJHE HOPMAJIbLHO
(ubo MHOXecTBa, OTHeNIeHHble B MOAMPOCTPAHCTBE, OYAYT
OTAeJeHh H BO BCEM MPOCTPAHCTBE) H, CJEJ0BATENLHO, HOD-
mansHo. O6parHo, mycTe A H B —oTaeneHHEIe TOIMHOXKECTBA
mpocTpaHcTBa 2, H NMYCTh

0 =2\(ANB)=(Z\A) U (Z\B).
Muoxecta
An0=A\(AnB) u Bno=B\(AnB)
3aMkHyTel B O, u notomy, ecad O HOpMasibHO, OTAENSIOTCS

B O Hekortopoi neperopoaxoit C. Tlo onpepenenuo O\C =
=UyV, rnpe U u V—rtakue orkpurteie B 0 Henepecekarmo-

1 Hecst MHoXkecTBa, 4to A N0 < U n BNOcV. Ho raxk xak 0,
oyeBuaHO, oTkphto B 2, To U u V rtakxke orkpeitel B 2,

a mak kak ANB=g u BNA=, 0o AcAn0 u Bc
c BnO. 3uaunt, Ac U u B V. Tockonsky

ONC =2Z\(CU (4N B)),
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9TUM JloKa3aHo, uTo MHOXecTso C U (AN B) asnserca nepe-
roponkoft B .7, otaensomer A or B. TakuMm o6pasoM, Hop-
MaJIbHOe NPOCTPAHCTBO, BCE MOANPOCTPAHCTBA KOTOPOTO TaKKe
[lopManbHel, BHoOJHE HopMajbHo. []
Ha ocHoBaHuM npennoxeHHs ! BhHojiHE HOPMAanbHHE MPO-
CTPAHCTBA HA3LIBAIOTCH TaKMKe HACACOCMBEHHO HOPMAAbHHIMU.
3ameuanue 3. B onpenenennu Hop-
MaJbHBIX (M BMOJHE HOPMANbHBIX) MPOCT-
PAHCTB K TpeGOBAHHIO CYILIECTBOBAHHUA
1ieperopofioK YacTo jof6aBiasieTcs eme Tpe-
gosaHue xayclopdoBocTu. IloguepkueM,
yTO MBI 3TOrO He JeJaeM.
ITpedroaicerne 2, Jlroboe mempuuec-
KO¢ NPOCMPARCMB0 HOPMAALHO.
HokazarenscTBo. [Tyctb AuB—
HermepeceKalomuecs 3aMKHYTbIE NOAMHO-
JKECTBA METPHUECKoro mpocTpaHctBa 2. g kaxaoil Touku
p €A uucno

pp(p)= inf p(p, q)
qe B

(paccmosnue om p do B), oueBHAHO, NMOJOKHTENBHO, H MOTOMY
JUIA 3TOfl TOUKH onpejeneHa ee WapoBas Pg(p)/2-0KpeCTHOCTD

U(p)={a€3l", p(p, a)<PBT"’)}.

Ananornuso, ans mobofi Touku g € B onpenenena ee mapo-
BadA P4 (q)/2-0KpeCTHOCTD

V=€, pla, o) <242},

rle .
P4(g) = inf o (p, ¢)
peEA

- - paccrosiaue ot q go A. Ilycts
U= U U(p), V= u V(9.
peA qeB

Muoxectea U u V OTKpBITHI, COAEPKAT COOTBETCTBEHHO MHO-
xeetBa A w B u He mepecekatorcst (ecan a €UV, 1o cy-
UCCTBYIOT TaKkue Touku pE€ A, g€ B, uto a €U (p), a €V (q),
Il, 3HAYHT,

P(Py a) < 982(p)<9(l3 q)
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H

ola, g < 248 <009,

HO TOorna

p(p, 9)<<p(p, d)-+pla, 9) <p(p, 9),

yto HeBo3MOxHO). Ilostomy MuOoxectBo C=Z\(UUV) n8-
asietcss neperopoakolt Mexay A u B. O

Caedcmaue, JIo6oe mempuueckoe Npocmpancmeo 6noaHe
HOPMAABHO.

JdokxasaTenscTBO. JIOCTATOYHO 3aMETHTh, UTO KaX-
J0€ NOXNPOCTPAHCTBO METPHYECKOro NPOCTPAHCTBA CaMoO SiB-
JSieTCsl METPHUECKHM [POCTPAHCTBOM (H, CeN0OBaTeJIbHO, HOD-
ManbHO). [J

B yactHocTH, Ky6 I* A8aaemca 6nOAHE HOPMAALHLIM NPO-
CMPAHCMBOM.

Ipedaoocenne 3. Jwboe komnaxmuoe xaycdopgoso
npocmpatcmgo 2 HOPMAALHO.

NokxasatenncTBo. [lycte A u B—3aMKHyTHIE Hele-
pecexaiomiHecss NOAMHOKeCTBA mnpocrpaHcTBa 2. Tak kak
npocTpaHcTBo 2 xaycnopdoBo, To A8 Jioloft TOYKH p € A
U JMobok TOUKH g € B cymecrByoT Takas okpectrocTs U, (p)
TOYKH p K Takas OKPecTHocTs V,(q) TOukH g, uTo

Uy pnV,(9)=2.

Jaa kaxpolt Toukn g€ B ‘Bce okpecrHoctd U, (p), p€ A,
06pa3yioT OTKpbITOE NMOKpPHITHE MNoanpocrpaHcTBa A H, 3Ha-
YHT—OCKOMBKY 3TO MOANPOCTPAHCTBO, GYAYYH 3aMKHYTHIM
MHOXECTBOM KOMINAKTHOTO NPOCTPAHCTBA, KOMNAKTHO — CyIlle-
CTBYET TaKOe KOHEUHOe CeMefCTBO p,, ..., D, TOUEK MHO-
XKecTBa A, 4TO OTKPHITOE MHOXKECTBO

Uq=Uq(p1)U v UUq(pn)

conepxur A. Tlpu srom wmuoxecrBo U, ue mnepecekaercs
C OKpECTHOCTBIO

V)=V, (@n...nV,, (g
TOYKH ¢
OkpecrHocTd V (), ¢ € B, COCTaBNAIOT OTKpHITOE NOKPHI-
THE ﬂOJIIIpOCTpaHCTBa B, H, 3HAYUT,— N0 aHAJOrHYHBIM ﬂpH-
YHHAM — CYUIECTBYET TaKOe KOHeuHOe CeMeHCTBO ¢, ..., G,
TOUEK MHOXeCTBa B, 9T .OTK]’)bITOQ MHOXEeCTBO

V=V(q)U ... UV(qa)
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conepxut V. Ilpu stoM MHOKecTBO V He mepecekaercs ¢ oT-
KPEITHIM MHOXKECTBOM

U=U,“ﬂ...nU,,m|,

copepxaiuM A. ITostoMy muoxkectso C =2\ (U UV) 6yner
neperopofikoii, orpensiiomeit A or B. (J

[Ipumep xomnaxTHoro xaycfophoBa He BOJIHE HOPMaJlb-
HOTO TMPOCTPAHCTBA MBI MPHBEAEM B CJAEAYIOWEH JEKIHH.

Ham noHapo6utcsi Takxke chenyiomee MpocToe MpPeaso-
KEHHe,

Ilpedaoocernue 4 (0 MpoONONKEHHH Meperopo-
noK). Ilyeme X —e6noine HOpmasbHOe RPOCMPAKCMGO,

A u B—e20 Henepecexkaioujuecs 3aMKHYMble n0OMHONECME
u Y —3samxHymoe noonpocmparcmso npocmparcmsa L. [Tycme,
danee, C'—npoussorsras nepezopodka 8 ¥, omdersroujan
samxrymole (6 ) muomeemsa ANY u BnNY. Tozda ¢ &
cywecmeyem maxas nepeeopodka C, omdeaswuas A om B,
amo CNY <= C'.

HokasatensbctBo. [lo ycnopuio YN\C' =U'yV’, rae
U’ u |V’ —Henepecekaromuecss oTKpuIThle (B %) MHOXECTBA,
cofiep K allie COOTBETCTBEHHO MHOXecTBa ANY u BN %Y. [Tycts

A'=AyU" u B'=ByV'.

Taxk kak MHoxectBa U’ u V' He TOMBKO OTKPBITH, HO H 3aM-
kitytel (B YNC’), To B 2 OHM oTheneHH. 3HAYHT, MHOXKe-
crBa A’ u B’ Takxke oTAeNeHH, H NMOTOMY CYIIECTBYeT fepe-
ropogka C, ‘orpensiomas 'A° or B’. Ta e neperoposnka
orjenser, xodeuyHo, A or B. Kpome Toro, tak kak

I\C> AUB U yV' =y\C',
o YnC=C'. I

Tenepe MBI MOMKEM BEPHYTHCA K HCCAGAOBAHHIO nepero-
ponok B KyGe I”.
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IIpedaooceiine 5. [Mycmeo
QIDQZD M DQI!

— makas ybolBarouias nocaeCo8amesbHOCMb 3AMKHYMbLX N00-
MHOocecms kyba I, umo

Q, omdeasem I} (— 1) om IP* (4 1) 6 I';
Q, omdeasem I3 '(— 1)NQ, om i (+ 1)NQ, 8 Qy;
Q, omdeasem I (— 1) NQ,, om I (+1)NQ,_1 6 Qu_1.
To20a Q, He nycmo.

Hoxkasartenbctso., Ilpumenus  npenjoxenne 4
K =I", A=I"(—1), B=I*(+1) n ¥=Q,_,, Mmu
Ias mobore k=2, ..., 1 noay-
unm B Ky6e I’ neperopoiky C,,
oraensioulyo rpasp I} (— 1)
To rpann I} (4 1) u Takyw,
yTO

CiNQp1=Qs

IMpu k = | Mb1 monoxnm C; = Q.
CornacHo Teopeme 3 mnepe-

ropoxku C,, C,, ..., C, ofna-

JalOT TeM CBOHCTBOM, UTO

cinC,n...NnC,#*d&.

C gpyrofi cTOpoHbl, TaK Kak

C1=Q17 Canl < sz et Cann-lch
10 C;NC,N...NC,=Q . Cnenopatensko, Q,5= &. [

Tenepb MBI yxke MoxeM JoKasaTb OCHOBHYIO TeopeMmy
9TOH JIEKLHH.

Teopema 4 (teopema Jlebera o NOKPLITHAX
kyb6a). Kawdoe roneunoe 3samknymoe nokpeinue [Cq}
kyba I, cocmoAawee u3 mHoxcecms, HU OOHO U3 KOMOPbIX
He nepecekaemcsi HU € KaKumu O08YMS npOMUBONOAONCHOIMU
2PAHAMU, UMeem KpamHocmb Z=n + .

HokaszateabctBo. Ilyers

A —ofwennenne Bcex sjemeHToB nokpuiths {C,}, nepe-
ceKatomuxcs c¢ rpaupio [{7'(—1) (4, caegosartenpno, He
nepecekaiwlMxca ¢ rpasbio I17 (+ 1));
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A,—ofbennnenye Bcex sneMeHToB Mokphithst {C,), nepe-
ceKatwouiuxca ¢ rpaubio I§7'(— 1) u He yuacTsylomHux B A;;

A, —oéﬁenuﬂeﬂue Bcex siemeHToB nokpertus {C,}, nepe-
cekatomuxces ¢ rpaueto ;71 (— 1) 1 He yuacTBylomHx HH B A4,
m B A, ..., HL B A,,__l;

A, ., —obbenvHenne Bcex 3eMentoB Mokpbita {C,}, He
HepeceKawmUXes HU ¢ OfHOM rpaHbio kyGa [+

[Tyctsb, nanee,

Q =ANB, rne B,=A4,U ... UA,.,,
Q. =AnAnNB, rne B, —Aau A U ;
Q/--1=AlnA2n e ﬂA,,_lﬂB, 1» THE Bn l“‘AnuAn+1'
Q, =AnAn ... nA4,nB,, rre B,=A4,,,
Slci10, 4TO MHOXKeCTBa Q) 3aMKHYTHI H 06pa3leT yObIBaoLILy 0
1HOC1el0BaTeNbHOCTh

Q,oQ,> ... oQ,.
Kpome Toro, Tak Kak A, U B,=1I", o (I"\A,) N (I*\B,)=,
11 TaK KaK MHOXecTBo A, He Mepecekaercs ¢ rpanbio I771(4-1),
a muoxectsa A, ..., A,,,—c rpanpio If71(—1), To

[ DelNA, 1 [7(— ) IN\GB,.
[lockonbry I"\Q; = (I"\\A,)U(I"\B,), 3To joKasnBaer,
uto Q, ormenser Fi~(— 1) u If7(+ 1) B I7.

Ananoruuno, Ttak kak (A, NAYU(ANBy)=A4A,N(AU

UB,)= Al NB,=Q, To (Q\(Al n Az)) n (Ql\(Al n Bz)) =
Il TaK KaK MHOXecTBo A, He MepeceKaeTcs ¢ rpaHbio [57 (1),
a wmuoxecrsa A; ..., A,.,—c rpawbio I3 (—1), To

(4 DHnQcQ\(AiN 4,)

L (—1)N Q= Q\(A1N By).
Hockonbry Qy=(A,NA;)N(A,NB,), H MotoMy

Ql\Qz = (QI\(AI N Az)) U (Ql\(Al n Bz))v

Y10 JIOKa3bIBaeT, 4to Q, ordenser It 1 (— HNQ, n (4 1)n
neQ, B Q..

Boobme, ecam Ap= AN AN ... NAy, u Bi=An
N4,n ... NA4,NB,.y, Te k=1, ..., n—1, To
AI:’lJBl’tzAln nAkn(A.'z+1UBk+1)=

=A,Nn ... N4,nNB,=Q,,

1
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1 noromy (Q\A)N(Q\Br)=F. Ilanee, Tak Kak MHO-
xectBo A,,,, a 3HayWT, U MHOXKecTBO A, He MepecekaloTcs
¢ rpasbio 147} (41), u muoxkectBa A,y ..., A1, @ 3Ha-
qm‘, H MHOXecTBa B, H B; He IepecekaloTcd C TIPaHbBIO
B (—1), 10

k+1 (+ 1) f QkCQk\Ak H g;} (— 1) N QkCQk\Bllz'

Hockonbky Qp41= Ar N By 1, 3Ha4UT, Qu\Qps1= (Qk\Ak)l
U (Q,\\Br), 310 nOKasbBaer, 41O Qk+1 otnenser Ipii(—1
NQ, v F(+1NQ B Q-

Takum ofpasom, MHoxectBa Qy, ..., Q, YIOBJETBODSOT
BCEM YCJ/IOBHAM TPENJIOKEHHsT 5 H, 3HAYUT, COTVIACHO 3TOMY
MpeANOKEHHIO, MHOXECTBO @, He MYCTO.

[Mycts p,—npousBosbHas Toyka u3 Q,. Tak kak

Q"=Aln e nA”+1

H Tak KaK Kaxjoe H3 MHOxecTB A; fBasgercss oOpeAHHEHHEM
3MeMeHTOB NMOKpHITHs {C,}, NpHYeM 3JEMEHTHl, y4acTBYIOWIHE
B ONHOM H3 MHOXecTB A,, He YYacTBYIOT HH B ONHOM JpY-
roM, TO TOYKa p, NpHHAIJNEXUT Mo Kpalineli Mepe n-+ 1 u3
3THX 3JeMeHToB. CilefoBaTeslbHO, KpaTHOCTh MOKpuTHA {C)
He MeHbme n--1. ]

Uro6bl BoisecTH U3 TeopeMH JleGera HepaselcTBo dim /7 2>n
0CTanoch COBCEM HEMHOTO.

Onpedenenue 4. Orxpoitoe nokputne {U,} rononoru-
YeCKOTo TMPOCTPAHCTB2 2 HA3LIBAGTCH CHCUMAEMbIM, €CIH
CyllecTByeT Takoe OTKphiToe MokpeiThe {V,} mpocTpancrsa 2
C TEM K€ MHOMKECTBOM HHJekcos (cacamue noxputusa {U,}), aro

V,cU, nas moboro a.

IIpednooicerue 6. Kaxcdoe omxpbimoe nokpoinue Hop-
MAAbHOZO npocmpancmea I CHUMAEMO.

HlokasartenbcTBo. Mbl JOKaxeM 3TO MpeNIOKEHHC
JHIUb B NpPENNOJIOKEHHH, YTO nokpeimue Koneuro. O6muil
cayya#t Tpebyer TpaHC)MHHMTHOH HHIYKUMM H HaM 31ech He
HYXeH,

Myers {U,, ..., U,} —npon3sosbHOe KOHEYHO® OTKPLITOE
TMOKPHITHE HOpMaJbHOTO mnpoctpakctea 2. Ilocrarouno, oue-
BUJIHO, JlOKa3aTh, YTO CYLIeCTBYeT TaKoe OTKPHITOE MHO-
xectso V,, uro V,cU, n cemefictso {V,, U,, ..., U,} Bce
ele ABJAETCS MOKpbITHEM.
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C 5Tolt LesblO pacCMOTPHM 3aMKHYThle MHOXKeCTBa
U, v 2N,y ... vU),).

Tak xak {U,, U,, ..., U,} sisnsiercsi moxpritHeM, TO 9TH
MHOXeCTBa He NepeceKalorcsi. [ToaTeMy CylecTByeT oTaessio-
masi ux neperopojxa C. ITycts Z\C=UyV, rpe U u V —
TAKHe HellepeceKalol(Hecsi OTKPHTbIE MHOXKECTBa, YTO

22"\U,cU v 2N,y ... yUu,)=Vv.

Bropce BKOYeHHe o3Hauaer, uto cemeiictso {V, U,, ...

., U,} siBnsiercsi NokphITHeM mpocTpaHcTsa £, a M3 nep-
goro caefyer, uto Vo2 \UcU,. Ocraetcsi MNONOKHTE
V,=V. [l

Tenepb Mbt yxKe MoXKeM JOKa3aTh HepaBeHCTBO

dimI*>=n.

Tak kaxk Ky6 [* ABnfieTCA KOMIIAKTHBIM MeTpHYECKHM INpOCT-
pAnCTBOM, TO, COTJIACHO caejcTBHIO 2 semMMbl | npeabinyieit
NEKIMH, 3TO HepaBEeHCTBO O3HayaeT, YTO JI/If HEKOTOPOro
¢ -0 (KaK MBI ToKaxkeM, roautcs Jioboe &< 2) Kaxknoe
KOHeuHoe oTKpbiToe e-mokphitHe {U,} ky6a I* Hmeer Kpart-
noctb >=n-i- 1.

ITycts {V,} —npoussosbhoe cxarne nokphtus {Uy)} (cy-
HeCTBYOl(e, COTIACHO TPENJOKEeHHK 3, JIA KOHeYHbIX

HOKPHITHH HamM jokasannoro). Torxa cemeiictbo {V,} Gyner
3OMKHYTBIM &-TIoKpbiTHeM ky6a [*. Taxk kak mpu & <2 3To
HOKPBITHE yIOBJIETBOPSET, OYEBHJHO, YCJNOBHIO TeopeMbl Jle-
ficra, TO, COryiacHO 3TOH TeopeMme, KpaTHOCTb MOKpHITHS {V}
e menbire n-+ 1. Ho Torga kpaTHOCTH HCXOAHOrO MOKPHI-
Tust {Ugy} Takxke, xoheuHo, He meHbmwe n-- 1. [



