MHoecTBa Ha YUCIIOBOU MPSIMOK
§ 1. CtpoeHue 3aMKHYTBIX U OTKPBITBIX MHOKECTB

Jlemma: 11000€ MHOMKECTBO IMONAPHO HEMEPECEKAIONIMXCS UHTEPBAIOB Ha
YUCIIOBOM MPSAMOM KOHEYHO UIIH CYETHO.
Hokasarenscto: Ilycts S=1{u,}, a4, u, — unrepsan B R, u, Nu, =2,

ecii a=#f3. [lokaxxkeM, 4To 4 KOHEYHO WIM CYeTHO. Bbibepem B Kaxaom
MHTEpBAJIE M0 OJHOMY pPallMOHAJIBHOMY 4MCIy: r, cu,, r, €Q, aeAd. Tak kak
u, Nuy =2, a#f, T0 BCC r, PasaM4Hbl. 3HAYMT A DKBHMBAJIEHTHO 4acTH Q.

[ToaToMy A 16O cUeTHO MO0 KOHEUHO.

Teopema: MHOkECTBO F — R sBIs€TCS 3aMKHYTBIM TOT/Aa W TOJBKO TOT[A,
Korja oHo 6o Bce R, mbo nonydeno u3z R yganeHueM KOHEYHOTO UJIU CYETHOTO
MHO’KE€CTBAa MHTEPBAJIOB C KOHIIJAMH B MHOXKECTBE F .

JHokaszarenbcTBO: Eciin F — R, 10 Bece nokaszano. [lycts F #R. Torma 3x, ¢ F.

[ycts F,={xeF:x<x,}, F,={xeF:x>x,}. YOemumcs, 4T0 MHOXKeCTBa F, U F,
3aMKHYTBI. [lycThb y — TOYKa IPUKOCHOBEHHUS MHOXKECTBa F,, Torga y — TOYKa
NPUKOCHOBeHUst F = ye F. Tak Kak F, < (-o,x,), TO TOYKa y SBJIAETCS TOYKOM
IPUKOCHOBEHHS HHTEpBaNa (- o,x,). 3Ha4uT ye(-oo,x,)=(-o,x,]. Tak Kak x, ¢ F ,
T0 y=#x,. Orcroma cienyer, uro ye(-oo;x,)= yeF,. Cnenosarenpno F, —
3aMKHYTO. AHAJIOIMYHO IMOKa3bIBAETCs, YTO 3aMKHYTO U F, .

Ilycte a=supF,, B=inf F,. Tak xak F, U F, 3aMKHYTBl, TO a€F,, S F,.
Tak xak x,¢F, TO —w<a<x<f<+wo. B unreppane (a;f) HET TOYeK u3 F.

JIpyrumMu clioBaMH, Kaxaas TOYKa HE BXOJSNIAs B F HE BXOJUT B HETO BMECTE C
HCKOTOPHIM HWHTEPBAJIOM C KOHIAMH B MHOXECTBE F . OTH HMHTEPBajbl HE
nepecekarorcs. JleiictButensHo. Jlomyctum mpotuBHoe. (o, )N (e, 8)= . Ho
TOT/Ia XOTSOBI OJIMH KOHEI[ STUX UHTEPBAJIOB JICKHT B JPYTOM MHTEPBAJIC U 3HAYMT
HE MOXXET BXOAWTHh B F . [lo eMMe Takasi COBOKYIMHOCTh MHTEPBAJIOB KOKHEUHA
WJIH CYETHA.

CrnenctBue: MHOXKECTBO G < R sBIsseTCss OTKPBITBIM TOT/Ia U TOJIBKO TOT/IA,
KOrJla OHO JIMOO MycTO, AUOO0 SABIAECTCS O0BEAMHEHMEM KOHEYHOrO HJIM CUYETHOTO
qrciia HeTlepeCeKaloIUXCs HHTEPBAIOB.

JlokazaTenbCTBO: (HEOOXOUMOCTh — OYEBHU/THO)

(mocrarouHOCTh — mTpensiaymas Teopema) I[lycts F  momyueHo u3 R

yIaJleHHeM KOHEYHOrO HJIM CYeTHOO ceMeiictBa mHTepBanoB: F=R\|]JG,, 4 —
keAd

cuetHo. Tak Kak G, — OTKPHITEL, TO | JG, — OTKPBITO, CIENOBATENbHO F —
keAd

3aMKHYTO.
§2. CoBepleHHbIE MHOYKECTBA HAa TIPSIMOM

OHpCIICJIeHI/ICC 3aMKHYTOC MHOKCCTBO HA3bIBACTCA COBCPIOCHHBLIM, CCJIN
OHO HC MMCCT U30JIMPOBAHHBIX TOYCK.



Teopema: Besikoe coBepiiieHHOE MHOXKECTBO F Ha IPsIMOi ecTh MO0 Bce R
aubo mojydaercss M3 R yJaJeHHMEM KOHEYHOM WM CYETHOW COBOKYHHOCTH
MHTEPBAJIOB HE UMEIOIIMX OOIIMX KOHIIOB M C KOHIIAMU B F .

JlokazaTenbcTBO: (HeoOXoaumMocTh) [lycth F — coBeplieHHOE MHOXKECTBO,
TOTJJa OHO 3aMKHYTO, CJIeOBaTelbHO F JuMO0 R JuOO mojydaerca U3 R
yAaJI€HUEM KOHEYHOU WM CUETHOM COBOKYITHOCTM UHTEPBAJIOB C KOHLIAMU B F .
JlomycTuM, 4TO JBa MHTEpBaja U3 ATOM COBOKYMHOCTH HMMEIOT OOLIMH KOHE.
Torma F cOIEpKUT U30JUPOBAHHYIO TOUKY, CIE€IOBATEIIBHO F — HE COBPLICHHOE,
CJIEI0OBATEIIBHO MOJIYYUIIA IIPOTUBOPEYHE.

(moctatounocts) IlycTh HM OJHA Tapa HMHTEPBAJIOB HE HMEET OOUIUX
KOHIIOB. [Iokaxkem, 4TO F — COBEPIIEHHOE MHOXKECTBO. JlOMyCTUM NPOTUBOPEYUE:
F — HE COBEpIIEHHOE = Ix, € F, x, — U30JUPOBAHHAs TOUKA; F, = {xe F:x<x,},

Fzz{xeF:x>xo}. x, ¢ F, x,¢F,. Jonycrum, uro F, u F, — 3aMKHYTbl Ha
npuMepe MHoxkecrBa F,. Ilyctb y — Touka mnpukocHoBeHus F,. Tak kak

HU30JIMPOBAHHBIC TOYKH JIC)KAT B MHOKCCTBC, TO JOCTATOYHO IHPCAIIOJIOKUTDH, YTO
y — HOpcAciibHasA TOYKa E, SHAYUT y — MNPCACIbHAA TOYKaA F, c1egoBaTelIbHO

yeF ¥ y#x,,3Ha4UT ye(-oo,x,) U y € F,, CIIE0OBATENBHO F, — 3aMKHYTO.

Ilyctb a=supF,, f=infF,, Torna acF,, feF,. IMmeem nBa unrepsana
(a,x,) ¥ (x,,B) ¢ KOHIIaMK B F W x, — MX oOmuii xoneu. Takum oGpasom,
TIOJTYYHITH JIBA CMEKHBIX HHTEPBAJA, YTO IPOTHBOPEUHT MPEAIONIOKEHHIO.

§3. KaHTOpOBO COBEpILIEHHOE MHOKECTBO
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Onpenenenue: MHokecTBO P MolydeHHOE TakuM 0Opa3oM Ha3bIBaeTCs
KaHnTOopoBBHIM MHOKECTBOM. DTO MHOKECTBO, OYEBUIHO, COBEPIIICHHOE.
N3yuum ero cTpykTypy:
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1. Tlocne BwIOpachiBaHUS (55] MBI BeIOpocum u3 [0,1], Takum oGpasoMm, Bce

TOYKU UMEIOIIHE MEePBBIN MOCE 3aMsITON TpPOUUHOM Apodu 3HaK 1.
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2. BriOpaceiBas (5,5] " (5,5] MBI BBIOPOCHIIA BCE TPOUYHBIC Y KOTOPBIX BTOPOU
3Hak 1. U Tak pnanee.
3HauuT P COCTOMT M3 BCEX YHCEI, KOTOPbIE B TPOMYHOW 3aMKMCU MOTYT
3aIMCBIBATHCS TOJILKO ¢ moMomibio 0, 2, T.e. 0€3 UCIONIB30BAHMS € UHUIIBI.

Teopema: MHOXXECTBO KOHIIOB BHIOPOIIEHHBIX HHTEPBAJIOB CUETHO.
JloKa3aTeabCTBO: OUYEBUIHO.
Teopema: Momnocts KanTOpOBa MHOECTBA paBHA MOLIHOCTH KOHTHHYYMA.



