3anaum K Jeknuu 4

1. Tlokaxwure, yTo eciu X — METPU3YyEMOE TOMOJOTNUECKOe MPOCTPAHCTBO U d — JiI00ast METPUKA, MOPOXAAI0IIAs]
Torosioruio X, To Touka x € X sBJIsAETCS TOUYKOH MPUKOCHOBEHMS MHOXecTBa A C X TOrJa W TOJBKO TOrAa, Korjga
d(x, A)=0, TaK 4ro A= {x:d(x, A)=0}. BeiBenure oTciofa, 4to 3amblkaHue Bg(x, ) B MpoCTpaHCTBE X BCAKOTO
OTKPBITOTO IIapa OTHOCUTEJILHO 000 METPHUKU d, TOPOKAAIONIEH TONMONOrUI0 X, COAEPKUTCS B 3aMKHYTOM Iape
Ed(x, £) TOro *e paguyca ¢ TeM e LIEHTPOM OTHOCUTENbHO TOW ke MeTpUKH. BepHo M, uto Bcerma By(x, &)=
=By(x,&)?

2. ['panuyeri MHOXECTBA A B TOIOJIOTUYECKOM MPOCTpPAHCTBE X HA3BIBAETCS MHOXECTBO A \ Int A. OGo3HaYeHuE:
Fr A v Bd A.
ITposepswTe, uto onepatop Fr B3ATHSA TpaHUIBI MHOKECTBA B TOIMOJIOTMYECKOM MPOCTpaHCcTBe X o0safaeT ciedy-
JOIMH CBOMCTBAMM:
a) IntA=A\FrA;
6) A=AUFrA;
B) Fr(AUB)c Fr AUFr B;
r) FrlAnB)c FrAUFrB;
o) Fr(X\ A)=FrA;
e) X=IntAUFrAUInt(X\ A);
&) FrAc FrA;
%) Frint A c FrA;
3) A OTKPBITO TOT/A U TOJBKO TOrAa, Korga Fr A = A \A;
M) A 3aMKHYTO TOTJa U TOJbKO Torna, korna Fr A=A\ Int A;
K) A OTKpPBITO-3aMKHYTO TOT/Ia M TOJILKO TOTa, Koraa Fr A =@.
Bepno i, uro ecnu A € B, 1o Fr A € Fr B? B wactHocTH, BepHO w1, uto Fr(AN B) € Fr ANFr B?

3. [Mokaxwure, 9TO AJISI TOMOJIOTUIECKOTO MIPOCTPAHCTBA X CIIEAYIOIINE YCIOBUSI PABHOCUJIBHBI
a) X TUCKPETHO;

0) BCce TOUKHM MPOCTPAHCTBA X U30JUPOBAHHI;

B) BCE MOANPOCTPAHCTBA MPOCTPAHCTBA X OUCKPETHBI;

I') BCe MOANPOCTPAHCTBA MPOCTPAHCTBA X 3aMKHYTBHI.

4. TlycTb kK — IIPOU3BOJIbHBIA OECKOHEUHBIH KapAuHAL.

a) [puBeanTe mpuMep HeIMCKPETHOTO TOMOJIOTUYECKOTO MIPOCTPAHCTBA, B KOTOPOM BCE MOIIPOCTPAHCTBA MOIITHO-
CTH, He IPEBOCXOASIIEH K, TUCKPETHBI.

6) Ilokaxwure, 4TO B TOMOJIOIMYECKOM MPOCTPAHCTBE BCE MOANPOCTPAHCTBA MOIIHOCTH, HE MPEBOCXOIAIEN K, JUC-
KPETHBI TOTIA M TOJIbKO TOTZA, KOIAa BCE MOANPOCTPAHCTBA MOITHOCTH, HE IPEBOCXOIAMIEH K, 3aMKHYTHI.

5. YKaxuTe MOJMHOXKECTBA A U B BellleCTBEHHOM MPsAMOiA ¢ OOBIYHON TOMOJIOTHEH, JIJIs1 KOTOPBIX (a) ANB£AN B;
(6) Int AU Int B # Int(A U B). MoXeT /i OIHO U3 STUX MHOXECTB ObITh 3aMKHYTBIM? OTKPHITHIM?

6. [I15 KaKuX MHOXECTB BHYTPEHHOCTb COBIIAAAET C 3aMblkaHueM? OnMIIMTe Bce TaKue NOJMHO)ecTBa rpsamoi R.

7. BemiecTBeHHast psiMasi C TOIIOJIOTUEN, TOPOXKAEHHOM 6a30ii {[a, b) : a, b € R}, Ha3pBaeTcs npsmoii 3opzengpes:
u 00b1yHO 0603Havaetcs S. [Toampoctpanctso [0, 1) € S npsmoit 3opreHdpest Ha3bBaeTCs cmpeakoii 3opzengppest, a
TOTOJIOTUsI TPsIMOi 3opreHdpest Ha3bIBaeTCs monoaozueli cmpeaku. JJokaxute, uTo npsmasi (4 cTpelika) 3opreHdpest
a) YZIOBJIETBOPSET NEPBOI aKCUOME CUETHOCTH;

0) He yIOBJIETBOPSIET BTOPOM aKCUOME CUETHOCTH;

B) HACJIICTBEHHO cenapabesibHa, T.e. o0oe e MOAIMpPOCTPAHCTBO cenapadelbHo;

I) HeMeTpu3yema.

8. Ilycte W? ={a:a <w|} — MHOKECTBO BceX He Ooyiee YeM CUETHBIX OPAMHAJIOB C MOPSAKOBOI TOMONOTHEN 1
W= W? U{w;}={a:a <w;} — MHOXecTBO Bcex He OoJiee YeM CUETHBIX OPIMHATIOB BMECTE C MEPBHIM HECUETHBIM,
TOXeE C OPSIIKOBOIA TOONOTHEl. 3aMeThTe, UTo W? SIBJISIETCSI OTKPBITHIM IIOTHBIM ITOJIPOCTPAHCTBOM ITPOCTPAHCTBA
W;. Ilokaxure, 4To W? — HecemnapabeTbHOe MPOCTPAHCTBO C MEPBON aKCHOMO# CUETHOCTH.

[OBOPAT, YTO TOMONOrMYECKOE MPOCTPAHCTBO 001aaeT coticmeom Cycauna, eCiv B HEM BCAKOE CEMENCTBO MOMapHO

HETMEPECEKANIMXCSA OTKPBITHIX MHOKECTB He 0oJiee YeM CUETHO.

a) IIpuBeauTe npuMep Hecemapade bHOTro MPOCTpaHCTBa co cBoiicTBoM CycimHa.

6) Iokaskure, uro cBoicTBO Cyc/MHa U cenapabeTbHOCTh HACJIELYIOTCS OTKPHITBIMU MTOANPOCTPAHCTBAMM, T.€. BCS-
KO€ OTKPHITOE MOAIPOCTPAHCTBO cenapadesIbHOrO MPOCTPAHCTBA (MPOCTpaHCTBa co cBOMCTBOM CYCIIMHA) TOXe
cenapabesbHO (06namaeT cBoiictBoM CycivHa).

B) ITokaxwure, uro cBoiicTBO CyC/MHa HAC/IEAYETCS IIOTHBIMU TIOANPOCTPAHCTBAMY, a CenapadebHOCTh He Haclie-
IyeTCsl.

10. Yucao Cycauna c(X) TONOIOTMYECKOTO MPOCTpaHCTBA X ONpeesiseTcs Kak CYyMpeMyM MOIIHOCTEH CeMeNCTB
HOIIAPHO HENIEPECEKAIIIUXCS OTKPBITHIX MHOXKECTB B X.



Hacnaeocmeennoe uucao Cycauna he(X) TONMOJOTMUECKOTO MPOCTPAHCTBA X , KOTOPOE TaK ke Ha3bIBACTCS CP3I0OM
npocTtpaHcTBa X 1 0603HavaeTcs s(X), onpenenseTcs eCTeCTBEHHBIM 00pa3oM:
he(X)=s(X)=sup{c(Y):Y c X}.
[MokaxwuTe, uro hc(X)=sup{|Y|:Y — auckpeTHOE MOANPOCTPAHCTBO NPOCTPaHCTBA X }.

11. 3ameTbTe, YTO KapAWHAILHO3HAYHbIE XaPAKTEPUCTUKH TOIOJIOTMUECKOTO MMPOCTPAHCTBA X, C KOTOPBIMH MBI YCIIe-
JIY IO3HAKOMUTbCSI, CBSI3aHbl HEPABEHCTBAMU

X(X) <w(X) 2K e(X) <d(X) <w(X) > he(X) > e(X), d(X) <|X].
ITpuseaute npumepsl npocTpaHcTBa X, 11t koToporo y(X) < c¢(X), u npoctpaHcTtsa Y, 1 kortoporo y(Y) > he(Y).



