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MeTtpudeckue IpOCTPAHCTBA U HEMPEPHIBHBIE OTOOPaXKeHUS

Mempuxot (Pynxyuets paccmoanus) na mmoocecmee X naswsaemces dynryus p : X x X — R,
YO0BAENEOPAIOWAA MPEM CEOTICTNEAM:

(1) p(z,y) = p(y,x) = 0 daa ecex z,y € X;

(2) pasencmeo p(x,y) = 0 docmueaemces, ecau u MOALKO, €CAU T = Y;

(3) ewinoaneno nepasencmeo mpeyeosvrura p(x,z) < p(x,y) + p(y, 2).
Queao p(x,y) HA3B6aEMCA PACCTNOAHUEM MENCOY MOUKAMU T U Y.

1. TIpocrparncrteo R™ mo ompenesennio COCTOUT W3 YHOPSIOUEHHBIX HAOOPOB M HeHCTBUTENIHHDBIX

qncen & = (T1,...,T,) € R™.

(a) IIposepsere, uro dyukmus pi(x,y) = maxicicn(|zi — yi|) aBaserca merpuxoit 8 R”. Kak
BBIDVIAJISAT MAPHl B 9TOH MeTpuKe?

(6) IIposepsre, uro dyukuus po(x,y) = /> 1y (zi — yi)? Taxxe asngercs Merpukoii 8 R™.

() Hoxaxkure nosroTy Merpudeckux mpocrpancts (R™, p1) u (R™, p2). Jokaxkure, 9T0 MHOKECTBO
B (R", p1) nim (R™, p2) KOMIAKTHO TOI/Ia U TOJLKO TOT/A, KOIJA OHO 3aMKHYTO M OIDAHUYEHO.
2. Bepno jm, 9To gasa aroboi MeTpukn p byHKINd

p(x,y)

p(r,y) = T+ pe.y)

CHOBA SIBJISIETCS METPUKOMT

3. lokaxkure, uro menpepbisHag Gyuknus f : X — R wa merpuueckom kommnaxre (X, p) mocturaer
CBOET0 MAKCUMAJIBHOTO U MUHUMAJIbHOTO 3HAYEHUIA.

4. B merpuyeckoM TPOCTPAHCTBE IMIap OO/BIIEr0 PaguyCca MOYXKET CTPOTIO COJEPKATHLCI B MIape
MeHbirero pajuyca. Ilpusegure npumep.

5% Ilpusejure TpuMep HOJHOTO METPUUECKOTO HPOCTPAHCTBA U HOCIE0BATEBHOCTH BJIOKEHHBIX
3aMKHYTBIX ITAPOB B 3TOM MPOCTPAHCTRE, MEPECETEHNE KOTOPHIX MyCTO. (3aMeTnM, 410, eCam PanyChl
[IAPOB CTPEMATCS K HYJII0, TO TaKasl [MOCJEI0BATEIbHOCTb BJIOXKEHHBIX ITAPOB 00si3aHa MMETH OBy
TOYKY. )

6. lokaxkure, 9TO METPUIECKOE TPOCTPAHCTBO X KOMIAKTHO TOT/IA U TOJBLKO TOTA, KOT/A Y BCIKON
OCIeIOBATEIBHOCTH, JeKaiel B X, ecTh IpeaenbHasd TOUKa.

Omobpasicenue f: X — X Ha366a€MCA COHCUMAIOWUM, €CAUL cyuecmeyem maKroe yucao 0 < q¢ < 1,
wmo oas a0bux x,y € X 66inoineno

p(f(x), f(y) < qp(x,y).

7. JIoKaxKuTe, 9TO C2KUMAIOIIee 0TOOparKeHre MOJHOTO METPUYECKOTO MPOCTPAHCTBA HEIPEPLIBHO
n MeeT POBHO OAHY HEMOABUZKHYIO TOYKY.

8. IlpuBennre mpumep orobpakenus f : R — R 6e3 HemoJBMKHBIX TOYEK, Takoro, 4ro |f(x) —
)| < |z —y| nas mobeix z # y.

9. Hokaxure, 4ro, ecyin Kakasi-To urepaius f° orobpaxkenust f nosiHoro mpocrpancrsa X B cebst
SIBJISIETCST C2KUMAOIIEH, TO f MMeeT HEeMOABUKHYIO TOUKY. MOXKeT i TP 3TUX YCIOBUIX 0TOOpaXKeHMe
f ¥MeTb HECKOJIbKO HENOBUKHBIX TOYEK.

10. IIycte X — xommakTHOE MeTpmYecKoe mpocTpanctso, a F' : X — X — orobpakenue, Takoe,
aro p(F(x), F(y)) < p(z,y) mnag moboit napel pa3nmndabix Todek x,y € X. Jlokaxure, uro F mmeer
CAMHCTBCHHYIO HEIOJABUZKHYIO TOYKY.

11*. Tycrs 1 < XA < 3 u f(x) = Az(l — z). Jokaxnre, uro jyst Beskoit Toukn x € (0,1)
[OCJIeIOBATEILHOCTD [ () CXOMUTCA K HEMOJBUKHON TOUKe 0ToOpaykeHus: f.



