3anaum K Jeknuu 13

1. a) 3amertsbTe, yTO OOBIUHAS MpsiMas R JloKaabHO KOMMakTHA. OnuimTe e€ OMHOTOUYEUHYI0 KOMIAKTU(DUKALIHIO.

6) 3aMeThTe, UTO eBKJIMIO0BA IIOCKOCTH R? IOKaMbHO KOMIIAKTHA. OMHIIMTE €& OMHOTOYEUHYI0 KOMIAKTH(HUKALIMIO.

B) [lokaxwurte, uro orpe3ok [0, 1] sBisieTcst IBYXTOUEUHO! (HAPOCT COCTOMT M3 JBYX TOUYEK) KOMITAKTH(pHUKAIHEH
npsimoii R (t.e. [0, 1] =cR mis vekotoporo BioxkeHus ¢: R — [0, 1] takoro, uro ¢(R) miotHo B [0,1]). 3ametnTe,
yt0o @R < ¢R (MOCKONBKY KOMIaKkTU(dUKaIMsa @R HauMeHbIas). YKakuTe SBHO COOTBETCTBYIOIIEe OTOOpakeHne
¢R — aR u3 onpeneneHys OTHOIIEHUS < MEX]ly KOMIIAKTU(PUKALUAMU.

r) CymectByeT M y npsiMoil R TpéxToueuHass KoMnakTugukanus?

2. Ilyctb X — THXOHOBCKOE IPOCTPAHCTBO U Y — €ro 3aMKHYTO€ NOJIPOCTPAHCTBO. BepHO su, YTO 3aMblKaHue
MHOXeCTBa Y B CTOYH-4eXOBCKO# (T.e. MaKCUMaJIbHON) KoMIakTrdukamuu SX mpocTpaHcTBa X sIBISIETCSI CTOYH-
YeXOBCKOI komnakTudukanueit SY npocrpanctsa Y?

Bepno mm, uto ecnu kommakTrdukanmy SX u Y NMpou3BOJIBHBIX THXOHOBCKHMX MPOCTPAaHCTB X 1 Y romeomMopHbI,
TO W MpocTpaHcTBa X U Y romeomMopdHbi?

4. 3ameTbTe, YTO MPOCTPAHCTBO W? BCeX He OoJiee 4eM CUETHBIX OPAMHAJIOB C MOPSAAKOBON TOMOJIOTHEH JIOKAIbHO
KOMITAaKTHO. JIOKaXuTe, 4YTO €ro OJHOTOYEYHAs] KOMIAKTU(UKALMS COBIAAAET CO CTOYH-UYEXOBCKOM. 3aMeThTE, UTO
OTCIOfIa BHITEKAET CYIIECTBOBAHME POBHO OIHOM KOMIAKTU(UKALUK Y TIPOCTPAHCTBA W?.

5. a) IlposepsTte, uto S(X ®Y) =X & BY 1711 MOOBIX TUXOHOBCKHUX NPOCTpaHCTB X U Y.
6) JlokaxuTe, 4TO €CJIM THXOHOBCKHE MpocTpaHcTBa X U Y OeckoHewyHbl M B(X X Y) = BX X BY, TO Bce HeNMpephIBHbIE
(pyHkuuu Ha X 1 Ha Y OrpaHUYEHBL.

6. 3ameTbTe, YTO, BOOOIIE TOBOPS, KOMIAKTH(UKAIHSA, MpelocTaBisseMas TeopeMaMu TuxoHoBa (T.e. 3aMbIKaHHE
B [0, 1]"® obpaza A f,(X) npocTpaHcTBa X NpH BIOKEHUH A fo, TIe fo: X — [0, 1] — HempepsiBHBIE (yHKIINH,
yKa3aHHbIE B I0KA3aTeNbCTBE TeOpeMbl THXOHOBA O BJIOXKEHHUH), HE SIBJIETCS CTOYH-YEXOBCKOH (T.€. MAaKCUMAITLHOI)
kommakTudukamei. JJokaxure, uro ecimm F ={ f, : @ € A} — cemelcTBO 6cex HenpepbBHBIX GyHKIMiA X — [0, 1],

TO 3aMBIKaHKE 00pa3a MPOCTPAHCTBA X MPH BIOKEHMH A fo: X — [0, 1]4 coBmamaer ¢ SX.
acA

7. llycts @D n @D, — HenepeceKaIyecss OJHOTOYESUHbIe KOMITAKTU(PUKALMK JUCKPETHBIX MPOCTPAHCTB D U
D> momocT 2%, Ouenmno, A=aD| ® @Dy — JBYXTOUEYHAs] KOMIAKTU(UKAIMA AUCKPETHOTO MPOCTPaHCTBA
D=D;®D;.

Paccmotpum age okpyxkuoctd C; = {(x,y) € R? : x2 +y? =i}, i=1,2. Honoxum X = C; U Cy. Tycts p: C; — C,
— oToOpa)eHue MPOSKTUPOBaHUS OKPYKHOCTU C| Ha OKpyx)HOCTh Cy 13 Touku (0, 0). MbI onpeie MM TOMOJIOTUI0
Ha MHOX)eCTBe X C IMOMOIIBI0 CHCTeMbl OKpecTHOCTel {FB(x) : x € X}. [l Touku x € C| U HATYPAIBHOTO YKCIIA 7
0603HaunM yepe3 V,(x) ayry okpyxkHocTd C| JUIMHBI 5 C CEPEMHOl B Touke X U nonoxuM U, (x) = V,(x) U p(V,(x) \
\ {x}). MuoxectBa Buna U, (x) cocTaBisior 6a3y okpecTHOCTel Touek x u3 C|, a Bce TOUKM 13 C) U30JMPOBAHBL: 115
x € C monaraem B(x)={U,(x):neN}, a pnsa x € C; — B(x)={{x}}.

Tomonornyeckoe MpocTpaHcTBO X (C TOMOJIOTHEH, OPOXIEHHON STON 0a30il OKPEeCTHOCTEH) Ha3bIBACTCA OBOLHOL
OKPYIHCHOCBIO ANeKCcaHOposa.

3amMeTbTe, YTO ABOMHAS OKPYKHOCTb AJIEKCaHApPOBa TOXE ABJAETCA KoMIakTUguKanuen npocrpanctea D. Ilo-
Kaxure, 9To Kommnaktudukanmm A u X HecpaBHUMBL. BeiBeaure otciona, uro D # D n X # SD.



