Jluctok NeMS-3 MeTpurdeckre NpoCcTpaHCTBA: HEMPEPBLIBHOCTb 01.2017

Berogy B 3TOM JlMCTKE, TJle yIIOMUHAETCs TPOCTPAHCTBO R™, mMmeeTcsd B BU/LY, YTO OHO CHaOXKEHO
€BKJIMJIOBOI METPUKOil ds.
[Tox cioBoM «yHKIMsA> TTOpasyMeBaeTcsa oToOpakenue B R.

Omnpenenenue 1. Touka a Merpudeckoro nmpoctpancTsa M HasbIBaeTCd npedesvHoti Mmoukot MHOMXKe-
crBa X C M, eciiu B 11000i1 €-OKPECTHOCTU TOUYKU @ HARIETCS TOUKa 3 X.

Omnpeaenenue 2. [loavmuoxkecTBo U MeTpudecKoro mpocrpancTBa M Ha3bIBAETCSA OMKDIMbIM, €CTIN
BMeCTe C KarKJI0# CBOell TOYKOI OHO COIEP:KUT KaKyI0-HUOY/Ib €€ £-OKPECTHOCTb.

Omnpeaenenue 3. [loamuokecTBO B MeTprdecKoro npoctpanctsa M Ha3bIBACTCH 3AMKHYMbILM, €CIIN
OHO COJIEPYKUT BCE CBOM ITPEJIE/IbHbIE TOYKH.

Bamaua 1°. Jlokaxure, uro U C M OTKPBITO TOTJa U TOJIBKO TOra, Korga M \ U 3aMKHYTO.
Bajaua 2. [lycte M cHabkeHO nuckpeTHON MeTpukoil. OmuimmnTe Bce ero OTKPBITHIE TOIMHOKECTBA.

Bagaua 3. MuoxkecTtBo X Ha IIOCKOCTH 00J1a/a€T TaKUM CBOMCTBOM, 9TO €ro IepecedeHne ¢ JIFodoii
IPSIMO#l €CTh OTKPBITOE MOJIMHOYKECTBO 3TOi mpsimoii. Obsi3arenbro nm X oTkpbiToe? ToT ke Bompoc,
€CJTM BCE CJIOBA «OTKPBITOE» 3aMEHUTH Ha «3aMKHYTOE» .

Onpepnenenne 4. Orobpazkenne f: M — N nenpepwieno 6 mowke m € M, ecin jyis jr000it moc/ieioBa-
TesibHOCTH (;), Ccxofseiica K m, nocienaoBareabHocTh (f(x;)) cxomures k f(m). Eciu f menpepbiBHO
BO BCEX TOYKax MHOxKecTBa M, TO roBOpAT, uTO f Henpepuero na M.

Onpegenenne 5. Orobpaxkenne f: M — N wuenpepviero na M (Mo mpocTo HenpepwvieHo), eCiin
1Ipoobpas J11000ro OTKPHITOIO0 MHOYKECTBA OTKPBHIT.

Bamaua 4°. /lokaxkuTe S5KBUBAJIEHTHOCTD OIIpeIeseHnii 4 u 5.

Bagmaua 5. Paccmorpum Ha R? (byHKIMU BBIMUCICHNS CyMMbI, PA3HOCTH, IIPOM3BEICHUA U YACTHOIO
KoopauHAT. /loKaxKuTe, YTO OHM HEIPEPBIBHBI HA CBOE 00JIACTU OIpe e/ IeHUS.

3amayva 6°. JlokaxkuTe, 9TO KOMIIO3UIMS HEIPEPBIBHBIX OTOOPaXKEHUl HellpepbIBHA.
3amava 7. /lokaxknre, 9TO CyMMa M NPOU3BEJEHIE HENPEPHIBHBIX (DYHKIINI HETPEPHIBHHI.

3agaua 8. /lokaxkure, 4TO 0TOOpazKeHNEe HEIPEPBIBHO TOTJIa M TOJBKO TOTJIa, KOrJa Ipoobpas JIodoro
3aMKHYTOI'O MHOXKECTBa 3aMKHYT.

3agaua 9. Bepruo jiu, 9TO npuU HENPEPHLIBHOM OTOOPAXKEHUM OTKPBLITHIE MHOXKECTBa IEPEXOJIAT B
OTKPBIThIE? A 3aMKHYTBIE B 3aMKHYThIE?!

Bagaua 10. ITycts nmpocrpancrBo M TakoBO, UTO JJIsI JTFOOOTO METPpUYECKOro mpocTpancTBa N roboe
orobpazkerue f: M — N HempepbiBHO. UTO MOXKHO cKa3aThb 00 M7

Bagaua 11. ITycts nmpocrpancrBo N TakKoOBO, 9TO JIjIst JTFOOOIO METPHIECKOro mpoctpancTsa M roboe
orobpazkerme f: M — N HempepbiBHO. YTO MOXKHO cKazaTh 00 N7
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Omnpenenenne 6. MuoxkecTBo X HA3BIBAETCS C8A3HBIM, €CJIH U3 TOr0, 9T0 X HPUHAJIEIKAT 00beInHEe-
HUIO JIBYX OTKPBITHIX HEIIEPECEKAIONINXCA MHOXKECTB, CJIEYeT, YTO OHO IMPUHAIJIEKUT OJHOMY U3 STUX
MHOYKECTB.

Onpegenenne 7. MuokecTBO X Ha3bIBACTCS AUHETHO-CEA3HBILM, €CIIA JIsi JTIOOBIX JBYX €r0 TOYEK
To U Xy CYIIECTBYeT IyTh U3 Xy B o1 (TO ecTh HempepbiBHOe orobpazkenue f: [0,1] — X rakoe, aTo

f(0) = o m f(1) = a1).
3amaua 12°. /lokakure, 4T0 00pa3 CBA3HOIO MHOXKECTBA IIPU HEIPEPHIBHOM OTOOPAaYKEHUN CBA3EH.

Bamaua 13°. /lokaxkure, 910 00pa3 JIMHEINHO-CBI3HOIO MHOXKECTBA TIPU HEIIPEPBIBHOM OTOOPAXKEHUN
JIMHEHHO-CBA3EH.

Bamava 14. Bepno ji1, 9T0 1pooOpas3 CBSI3HOINO MHOXKECTBA P HEIIPEPHIBHOM OTOOParKeHUHU CBI3€H
Bagaua 15. JlokakuTe, 9TO €CJIM MHOYKECTBO JINHEHHO-CBSI3HO, TO OHO CBSA3HO.
Bagaya 16. Ilycre U C R" orkpeiTo u cBs3HO. JloKaxKuTe, 9T0 OHO JIMHEHHO-CBS3HO.

Bamaua 17. (3adaua-wymea) MuoxkecTBo X JeJUT IJIOCKOCTh Ha JiBe YaCTH (TO €CTh €ro JIONOJHEHHe
SIBJISIETCST HECBSA3HBIM OOLEJIMHEHUEM JIBYX CBA3HBIX MHOXKeCTB). Obsi3aresbHo jin X CBSI3HO?

Bagaua 18*. IIpusejure npuMep CBI3HOIO, HO HE JIMHEHHO-CBA3HOTO TIOJMHOKeCTBA B R™ J1jIsi KAKOIO-
HUOY/Ib N.

Bagaua 19. Ilycts f: M — N HempepbIBHOE B3anMHO-OJHO3HAYHOE 0ToOpazkenne. Bepro mm, aro f~!
TOXKE€ HEIIPEePHIBHO?!

Omnpenenenue 8. HempepoiBHoe B3anMHO-0/iHO3HATHOE OTOOpaxKkenue f: M — N Ha3bIBaeTCH 20ME0-
mopdusmom, ecu otobpazkenne f ! HermpepbIBHO. B 3TOM ciydae rosopdat, ato M zomeomopdrio N
(obozmavenue: M = N).

3agaua 20. Kakue u3 cJie/Iylomux nap MHOKECTB TOMEOMOPQHBI MKy CODOii:
a) mpsMag u napabosia; 6) npsivas u runep6oJia; B) IpsAMag U UHTEPBAJ;

r) OTKPBITHI KPYT U IUIOCKOCTH; J) cdepa ¢ BBIKOJIOTOH TOUKOI 1 IJIOCKOCTB;
€) WMHTEepPBAJ U OTPE30K; XK) IpsiMasi I OKPY?KHOCTb; 3) HPsIMasi U [JIOCKOCTH !

Bagaua 21*. Ilycrs muoxkecrBa M u N TakoBbI, YTO CYIIECTBYIOT HEIPEPHIBHOE B3AUMHO-OJIHO3HATHOE
orobpazkenue f: M — N u HelnpepbIBHOE B3aUMHO-0/IHO3HaTHOE oToOpaskenue g: N — M. Bepno i,
aro M = N7

Onpezenenne 9. MHOKECTBO HA3BIBACTC KOMNAKMHbLM (HITH TIPOCTO KOMNAKMOM), €CIH U3 OO0
€ro IOKPbLITHUA OTKPBLITBIMH MHO2KECTBaMM MO2KHO BBLIJICJIUTH KOHE€YIHOE ITOJIIOKPBITHE.

3amava 22°. /lokaxKuTe, YTO KOMIAKTHOE MHOYKECTBO 3aMKHYTO U orpanmnydeHo. BepHo jm obOparHoe?
3agaua 23°. /lokaxkure, 4To 00pa3 KOMIIAKTA IIPU HEIPEPHIBHOM OTOOPAYKEHUU — KOMIIAKT.

3agaua 24. /lokaxkute, 4TO HempepbiBHAas (PYHKINUA JJOCTUTACT Ha KOMIIAKTE CBOCT'O MAaKCUMyMa U
MUHUMYMA.

3amayva 25. Boirosinsercs Jiu TPUHIAI BJIOZKEHHBIX KOMITAKTOB JIJII IPOU3BOJILHOIO METPUIECKOTO
[IPOCTPAHCTBA?

Bamaga 26. zsecrro, uro f: [0,1] — M mHempepbIBHO U B3auMHO-0/iHO3HAUHO. JloKaxkuTe, uTo [ —
roMeoMOpP@U3M.
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