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MeTpuuyeckue MHOKeCTBA U HOPMUPOBAaHHbIE JIMHEIHbIE TPOCTPAHCTBA

Onmpenesnenme 01 MmuoxectBo X = {x,y,z,...} Ha3bIBACTCA MemMpuUyecKuM, €Ciu Kaxcoou
VIIOPSITIOYEHHOH Mape ero 3JEMEHTOB X M ) TIOCTaBJIIEHO B COOTBETCTBUE
eOUuHCmeeHHoe HeOTPUIIATeNIbHOE YnciIo p(x,y) Takoe, uTo Vx,y,z € X

BBITIOJTHEHBI aKCUOMBI
D plx,y)=0 < x=y,
2) p(x,y)=p(y,x),
3) p(x,y) < p(x,z)+ p(z,y) . (Hepasencmeo mpeyeonbHuKa)

B merpuueckoM MHOXECTBE MOKHO MOJIb30BATHCSA OMPENEICHUSIMH cxoosaujeticss U pyHoameH-
manbHOU MOCIIEI0BATEILHOCTH.
U3 cxopumocTtu Beerna cienyer GyHIaMeHTaIbHOCTh, HO, He Ha000poT!

MHOXeCTBO Ha3bIBaeTCs NnojHbiM, €CJIN B HEM KaXXJast q)yHI[aMCHTaJIBHaSI MMOoCICaA0BaTCIBHOCTD
CXOOHUTCH K JIEMCHTY 3TOI'0O MHOXKCCTBA.
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Onpenenenue 02 Jluneunoe npocmpamwcmeo X :={X,y,z,...} Ha3bIBACTCI HOPMUPOBAH-
HbIM, €CITH KAX®COOM) €TO DJIIEMEHTY X MOCTABJIEHO B COOTBETCTBUE €OUH-
cmeeHHoe HeOTPUIATeNIbHOE YUCIIO H X H Takoe, uto Vx,y€ X u V4ieR

BBITIOJIHCHBI aKCHOMBI:

1) HitzMH‘x , (0oHOpoOHOCMYB HOpMBL),

2) H xX+y H < H X H+ H v|, (Hepasencmeo mpeyeonvuura)?

3) HtzO & x=o.
B HOpMHpOBaHHOM JIMHEHHOM MPOCTPAHCTBE B KAYECTBE METPUKH MOXHO TIPHHSTH

p(xay)sz_yH'

[TorHOE@ HOPMHUPOBAHHOE POCTPAHCTBO MPHHATO HA3ZBIBATH OAHAXO6bIM TIPOCTPAHCTBOM.
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Ipumep 02.

Pemenne:

IMycts {x,} u {y,} CyTb pyHIaMEHTaJIbHBIE IOCIEAOBATEIBHOCTH B HEKOTO-
poM MerpuueckoM MHoxecTBe X. Ilokaxute, 4To MOCIEAOBATEIHLHOCTh
{p(x,,y,)} cxomurcs.

1) Ilo HepaBeHCTBY TPEYroJbHUKA UMEEM

px,,y,) < p(x,,x,)+p(x,,9,)+ P, ,)
NJIn
px,,y,)—px,,y,,) < p(x,,x,)+p(,,r,)-

Ecau momMeHaTs MecTaMu # U m, TO NOJIy4YUM

_p(xn’yn)+p(xn17yn1)Sp(xmaxn)+p(ymﬂyn)
1507051

p(x,,v) = p(x,,v,) = =(p(x,,x,)+ (1, 3,)).
3HAYUT,

‘p(xn’yn)_p(xm’ym)‘ Sp(‘xn’xm)—|—p(.ymﬂ.yn)‘



I'APMOHM‘JECKMﬁ AHAJIN8 YmuHoOB A.E., YMHOB E.A. 4
Tema 03 2021/22 yu. r.

W3 dynnamenranpHOCTH {X,} U {y,} CIEQyeT, 4TO

&
<—.

Ve>03N,: Vn,m>=N — \p(x,,,xm)\<g s | P ) )

Torna

E &
P, 3,) =P Y, | S PR3, Py, ) ST H D =6

3HauuT, MOCIEN0BATENBLHOCTh {pP(X,,V,)} GyHIaMEHTalbHA, a IMOCKOJIbKY
OHa YuCN06as, TO OHA U CXOIAIIascs, o Kpurepuio Kommu.
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lMpumep 03. Bo MuoxecTBe HenpepbiBHBIX Ha [0,1] ¢yHkui x(7) GyHKIMOHATBHAS TO-
CJIEIOBATEIbHOCTD
) 1
2n°r, ecmu 7 €| 0,— |,
2n
1 1
x,(r)=12n(l-nr), ecure|—,—|,
2n n
1
0, ecmrte|l—,l
n
CXOIUTCS MOTOYEHHO K (DYHKITUH, TOXKIECTBEHHO PaBHOU HYIIO (CM. pHC.).
A
x,(7)
n ,,,,,,,,,,,,,,,,,,
T
0 A, 1L
2n n

Ho ona He Oyner cxopsimeics, eclii MeTprKa 3aaercst GopMyIioi:
1
p(x,y) = [| (@)= (z)|dz .
0

nockonbky p(x,(7),0) = ;nl = ; Vn.
n
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pumep 04. [TokazaTh, 4TO JIMHEWHOE MPOCTPAHCTBO, HEMPEPHIBHBIX Ha [—1, 1] dyHKIMIA

HE SIBJISIETCS MOJIHBIM, €CJIM HOpMa ompe/iesieHa no gopmyse
1

H x(7) H = .[xz(r)dr .

-1

Pemenue: 1) docrayHo moka3aTh, YTO B JIMHEHHOM TPOCTPAHCTBE HEMPEPHIBHBIX Ha
[-1,1] dyskuii x(7) GyHKIHOHATBHAS MTOCIEI0BATEILHOCTh
1
-1, ecmre|l—1,——|,
L n
1 1
x,(r)=3 nr, ecIu T | ——,—|,
n on
1
1, et e|—,1
n

dyHaaMeHTanbHa, HO HE CXOJIUTCS K HENMPepbIBHOU (DyHKIMHU (CM. puUC.2).

A

x,(7)
1
11
-1 =n n+p 0 g
1 1
n+p n

HelictButensHo, limx, (7) =sgnz, KOTOpas HE ABISAETCSA HENPEPHIBHOM.
n—>0
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2) Iloxaxem, uTo (YHKIMOHAIbHAs IOCIENOBATENBbHOCTh {X, (7)} (yHOa-

MCHTAJIbHAasd.

[lomy4ynm OUeHKY JUls KBaJpara HOPMbI pasHOCTH GyHKuMA x,, (7) U X, (7).

HNmeem
1

H %, (0 =%, @) = I(n+p)r neldz + Il—nr]zdr:

:\»—-

1

1
ntp " 2 3| 3L
= J-pzrzerr .[(l—nr)zdrzp 4 n+p+(l’lT—1) "=
1 3 0 3n 1

n+p

p 1

:3n(n+p)2 "3
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., YmMuHOB E.A.

3) Hpyrue cnocoObl OIEHKH.

A) Ilycts n < m, Torna

| —f( (0)=x, () d j'x (1) —x, () dr <

-1

:\'—

— | —

Qx(r)‘—i-‘xm(r)‘ Sji =

3 | =

B) Ucnons3yiite TOT (akT, 4To miouiaas Tpeyroinbuka 0AB paBHa

PN Y £ DU U P B RO O
2\n n+p 2n n+p 2n




