Onpepenienne. Merpuueckoe npocrpanctso (X, p) HazbiBaeTCst cenapabeTbHbIM, eCIIn
CYIIECTBYET HEKOTOPOe KOHEUHOe WM CYeTHOe MOoAMHOKecTBO Y C X, mwrotHoe B X (TO
ecthb cl(Y) = X).

Onpepenenne. Ilocae oBaTeIbHOCTh TOYEK T, METPHUECKOro mpocrparcTsa (X, p)
Ha3biBaeTcst GyHIaMenTaabHON (1 nocseaoBaresbHocThi0 Komu), ecin aist io6oro & >
0 cymectByet HekoTopoe N € N, Takoe 410 st J1I00bIX 1, m > N BBIITOJIHEHO HEPABEHCTBO
p(xn, ) < €.

Onpepesnieane. Merpuueckoe mpocTpancTBO (X, p) HA3BIBAETCS MOJHBIM, €CJU s
JM1000# byHIaMeHTAIbHON MOCTeI0BaTeIbHOCTH T,, € X Halimercs Touka xr € X, Takas
aro p(z,, x) — 0.

1. (1) Jokaxkure, 9To cenapabeabHOe METPHYIECKOE TTPOCTPAHCTBO MOXKeT ObITh MOKDPbI-
TO CYETHBIM O00'beJMHEHHEM IIapoB pajuyca 1.

4. (2) a) Hokaszarb, aro ecim A C R? — HecueTHOE MHOKECTBO, TO MHOKeCTBO A’ ero
IpeIeIbHBIX TOYEK He MYyCTO.

3. a) (1) okaxkure, 94T0 OrpaHHYEHHAS OCJEIOBATEJBHOCTh BEIIECTBEHHBIX YHCEJ
MMEET MPeIeT TOTAA U TOJBKO TOT/IA, KOTIa OHA MMEET €JIMHCTBEHHBIH JaCTUIHBIN TPeIe
(peest moIoCIe10BATEILHOCTH ).

6) (1) okazkure, 9T0 MHOYKECTBO YACTHUIHBIX HPEIEJIOB 000 MOCIe10BaATeTbHOCTH
BEIIECTBEHHBIX YUCE]T 3aMKHYTO.

4. a) (1) Hokaxure, uyro ecim X, C X u nupocrpancrso (X, p) cenapabesibHO, TO PO~
crpancTBo (X7, p) ToXKe cenapabesbHo.

6) (1) IMycrs X,, — nocaegoBaresbHOCTH mogaMHOKecTB (X, p), Takast aro (X, p) cena-
pabesbhbl, a UX,, miotao B X. lokaxure, aro (X, p) cenapabeabHo.

5. (2) okazxkuTe, 94TO €CJIU METPHUYECKOE TIPOCTPAHCTBO cenapabebHo, TO JI000e ero
OTKPBITOE MOJAMHOKECTBO IPEJCTABASICTCA B BUAE CIETHOTO O0LEINHEHUS IAPOB.

6. [Tycts p — mpocroe wncio. g v € Q,z # 0 oupenesnnm ||z||, = p~", rae 4ucio
npeJcTaBaeHo B Buje * = p"§, rae a,b,n € Z u a,b ne genarca ma p. Homoxuwm [|0], = 0.

a) (1) Jdokazxkure, aro byurmus p,(x,y) = ||z —y||, dBisgeTca METPUKON Ha MHOKECTBE
Q.

6) (4) fBnserca mu Merpudeckoe mpocTpancTso (Q, p,) motHBIM?

7. BepHO /i1, WTO MOC/IEMOBATEJIBHOCTh BJIOKEHHBIX MIAPOB B MOJHOM METPHYECKOM
IIPOCTPAHCTBE BCErJIa MMEET HEMyCTOe MePeceueHue, eCumn

a) (2) uxX paJuychl CTPEMATCS K HYJTH0?

6) (3) Ge3 ycaoBHs CTpEMIICHHS PAJUYCOB K HYJIIO?

8. (4) TTosHOE METPUIECKOE TIPOCTPAHCTBO MPEJICTABICHO B BUJE CYETHOTO OObETHNHEHUST
3aMKHYTBIX MHOXKECTB. JIOKazKuTe, 9T0 XOTs OBl OJHO U3 HUX UMEET HEIyCTYIO BHYTDEH-
HOCTD.



