JNuctok NeMS-1 MeTpuyeckre npocTpaHCTBa: NPUMEPSI 01.2017

Onpenenenne 1. Mempuueckum npocmpancmeom (M, d) HaspiBaercs napa, cocTosnasi U3 MHOXKecTBa M
u dbyukImn «paccrosuusy (mempuru) d: M x M — R, y1oBieTBOpsIONieii CIe/ Iy onmM aKCHOMAaM:

(M1) d(z,y) = 0 Torjia u TOJBKO TOTJA, KOIJA T = ¥;

(M2) d(z,y) = d(y, z) (cummempuurnocmy);

(M3) d(z,2) < d(z,y) + d(y, z) (nepasencmeso mpeyzorvruka).

[ToamuozkectBo N METPHYECKOro mpocrpancTsa M, paccMaTpuBaeMoe KaK METPUYIECKOE IIPOCTPAHCTBO
(¢ Toil Ke METPUKOI), HA3BIBAETCSI NOINPOCMPAHCMEoM pocTpancTBa M.

Bamaga 1. Ilycrs (M, d) — merpudeckoe npocrpanctso. Jokaxure, aro d(z,y) > 0 ast awobbix x,y € M.

3amaua 2. [loesika Ha MOCKOBCKOM METPOIOJIUTEHE OT cTaHiuu A 0 cranmuu B Tpebyer BpeMeHH, KOTOpOoe
3aBUCUT OT BBIOPAHHOI'O MAPIIPYTa, BPEMEHM OYKUJIAHUs [MOE370B U T.II. BbhiOepeM n3 BCeX BO3MOXKHBIX
CJIYYaeB TOT, IIPU KOTOPOM 3aTpaveHHOEe BPeMsl OKaXKeTCsl HAMMEHBIIIUM, U HA30BEM 3TO BPeMs PACCTOsSTHUEM
or craumun A jo craniuu B. fBisieTcsd jin Takoe pacCTOSHAE METPUKONW Ha MHOYKECTBE CTAHINNA MOCKOBCKOT'O
Merpo? Ecam Her, mpesjiokuTe IONMOTHUTEIbHBIE YCJIOBHSA, NMPU KOTOPBIX BBEJIEHHOE PAcCTOsHUE Oy/eT
METPUKOH.

Oupegenenne 2. MuozkecTso nociejiopare/ibiocteit x = (1, To, . . ., Tp) JJIMHBL N, COCTOSIINX U3 JeHCTBUTE b-
HBIX 9HCesT, Ha3bIBACTCS N-MepHbM apudmemuneckum npocmparcmeom R™. (O6brvHbIe MpsaMas, IJI0CKOCTh 1
npocrpanctso — 310 R, R? 1 R3 coorsercTsenHo).

Bagaua 3. dBigerca i MeTpUYECKUM IPOCTPAHCTBOM R™ ¢ MeTPHUKOIt
n
a) di(z,y) = > |y — xxl;
k=1

6) (eskaudosa mempuka) do(x,y) =

B) doo(x,y) = max — x|?

) oo( 7y) 1<k<n|yk k|

Bamaua 4. (Juckpemnan mempura) Ilycrs M — moboe muoxkecrso. [omoxkum d(z,y) = 0, ecmm z = y
u d(z,y) =1, ecim x # y. Jlokazkure, 9T0 TaKUM 0OPA30M MOJTydaeTCad MeTpHKa (HasbiBaeMas Juckpemmoi).
Metrpudeckoe nmpocrpanctso (M, d) Takzke Ha3bIBAETCS JUCKDEMHbLM.

Bamaua 5. (Mempuxa Xommunea) Ilycrb M — MHOXKECTBO CJIOB HEKOTOPOTO ajihaBUTa, COCTOAIINX U3 KAKOIO-
To pukcupoBaHHOro “ncaa OykB. Paccrosamem d(z,y) MeXKly CIOBAMHU T U Y HA30BEM KOJIMIECTBO OYKB,
B KOTOPBIX 9TH CJIOBA OTJIMYAIOTCS, €CJIN HATMCATE UX OJHO 1ot npyrumM. Hanpumep, d(Hoc, con) = 2. Jokaxkure,
49TO d ABJSIETCS METPHUKOI.

Banmaua 6. (p-aduueckan mempura) Ilycrs p — npocroe aucio. s z,y € N nonoxkum dy,(z,y) = 0, ecoin z = y,
u dy(z,y) =p ", ecin & # y U n — HAKOOJIBIINI IIOKA3ATEIb CTEIEHN YUC/IA D, IPH KOTOPOM PA3HOCTD & — Y
nemnrest Ha p. IIposepsre, uro (N, d,) — MeTpuveckoe IPOCTPAHCTBO.

Bamaua 7. (Pasromepras mempura) Ilycrs M — muOKecTBO orpanndeHHbix dyukuuii f: [a, b] — R. [Tosoxum
d(f,g) = sup |f(z) — g(z)|. IIlpoBepbre, uro 310 METPUKA.

z€[a,b]




Onpenenenne 3. [Iycts M — mMeTpuyeckoe MpOCTPaHCTBO, Xy € M — mpousBoJibHas TO4YKa, £ > 0 — Berre-
crBernoe uuciao. MuoxecrBo U (o) = {x € M | d(x,xy) < €} Ha3BIBACTCS £-OKPECTHOCTHIO TOUKH T (MK
OMEPLUMBLM WAPOM C TIEGHTPOM T U pamycoM €). Muoxkectso B.(zo) = {x € M | d(z, () < €} HasbBaercs
BAMKHYMBLM WAPOM C TICHTPOM T U PAJILYCOM E.

Bamaga 8. Kax BeITIAaAT mapsl B mpocTpancTBax R? u R3 oTHOCHTEIBHO METPHK U3 33712491 37

Bamaua 9. (Xaycdopgposocmov mempuueckozo npocmpancmea) Ilyctsb xq, o — pasindHble TOYKUA METPUUECKOTO
npocrpancrea M. Jlokaxkure, uro cymecryer Takoe € > 0, uro U (1) N UL (x2) = &.

3agaga 10. /JokaxkuTe, 94TO €C/IU JBa OTKPBITBIX IIapa METPUYECKOTO IMPOCTPAHCTBA UMEIOT OOIIYIO TOYKY, TO
CYIIIECTBYET TIaP, JIEXKAIUN B UX IepeceveHn!.

Bamaga 11. Jlokaxure, uro ecim U.(z) N UL (y) # &, o d(z,y) < 2¢. BepHo sin o6paTHOe (B IPOU3BOIHHOM
MeTPHYECKOM ITPOCTPAHCTBE)?

Bamaua 12. Jlokaxure, uro eciu d(z,y) < &, 10 U () C Use(y).

Bagaga 13. Illapwr ¢ pagumycamu 71 u 79 = 57ry mepecekatoTcsd. Paanychbl mapoB yBeJIUYININ BABOE, HE MEH
nux L[eHTpOB. ZLOK&)KHTQ, 9TO OJMH U3 HOﬂyquHbIX H_IapOB COﬂep}KI/ITCH B ILPYFOM.

3agaua 14. MoryT /i1 B METPUYIECKOM IIPOCTPAHCTBE CYIIECTBOBATH JIBa IIapa PA3HBIX PAJINyCOB, TAKUX YTO
map OOJIBINIETr0 pajuyca COAEPKUTCS B IIApe MEHBIIErO PaJnyca U HE COBIAJACT C HUM?

3amaqa 15.
a) CKOJIBKO 3JIEMEHTOB COJEPZKUT 3aMKHYTBHIH map pajuyca 1 Ha MHOMXKECTBe CJIOB JJINHBL 1 ¢ METPHUKOIL
Xommunra s andasura {0,1}7 A ecsin B asndasure m 6yks?
6) Hammcano HECKOJIBKO MOCJIEOBATEIBLHOCTE U3 Hy/IeH M eMHUIL JJIMHBL 1, TPUIEM JIIOObIE JIBE M3 HUX
271

OTJIMYAIOTCS 0 KpaiiHeil Mepe B TpexX MecTax. J[okaxkuTe, 9TO MX YUCJIO HE IMTPEBOCXOIUT R

Onpenemrenne 4. /Ipa merpuueckux npocrpanctsa (Mi, dy) u (My, dy) HA3BIBAIOTCA U3OMEMPUYHBIMU, €CITH
CyIIeCTBYeT B3aUMHO OJIHO3HaUYHOEe oTobpaskeHue f: M; — My, Takoe 9TO Jjisd JTIOOBIX TOYEK X1, Ly € M BbI-
noJiHgIeTCst paBeHCTBO di (X1, o) = do(f (1), f(22)). Orobpaxkenue f B 3TOM CiIydae HA3BIBACTCA U3OMEMPUET.

3amaga 16. [IpugymaiiTe Takyio MeTpuky Ha npaMoil R, 4ToOBI mpsMas OTHOCUTETHLHO STOH METPUKH U
uarepsas (0; 1) OTHOCHTEILHO CTAHIAPTHONW METPUKU OBLIH H30METPUIHBI.

Bamaga 17. Uszomerpuuner gu (R™, dy) u (R™, dw)?

Onpenenenne 5. ['0BOPAT, YTO MeTpUIecKoe TPOCTPAHCTBO N 6KAGIbI8AEMCA B METPUUIECKOE TTPOCTPAHCTBO
M, eciim N m30MeTPpUIHO HEKOTOPOMY MOJIITPOCTPAHCTBY B M.

Bagaua 18. Tokaxkute, uto (R, dy) Briaagssaerca B (RN, dy) npu n < N.
3amaua 19. Jlokaxure, uro (R", d.,) BKIagbIBaeTCs B METPUUIECKOE IIPOCTPAHCTBO M3 331449 7.

Bamaga 20. Bepwo Ju, 1o 11060€ KOHEUHOE MeTpudeckoe pocrpancTBo M BKiaajpiBaercs B (R™, dy) mpun > 07
Eciu na, T0 Kak MOXKHO OIEHUTH N, 3Hast |M|?

8 9 10 || 11 12 | 13 || 14 || 15 | 15 16 | 17 || 18 || 19 | 20




