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PACCTOAHUE OT TOYKHU 1O KOHYCA
B T'NJIBEEPTOBOM ITPOCTPAHCTBE

B. T. Xynamnos

B 3T0ii cTaThe yCTAHOBJIEHDI ABHBIE (DOPMYJIIBI PACCTOAHUS OT TOYKHU JI0 TIPOU3IBOIHLHOTO
KPYTJIOro KoHyca B rusibbepropom npocrpancrse [1]. B [2] s1u dopmyssl Gblim 1momydens
JIMIIB JJIS 9aCTHOTO CJIydasi PeryJisspHOrO KpYIJIOro KOHyCa B TEPMHHAX METPUYECKHU TO-
JIOKUTEJIHHON ¥ METPHYECKM OTPHUIATEJIHHON JacTeil sjieMenTa. B KavecTBe MPUIIOKEHWUs
JIAHO peIlleHre OJIHOM IKCTPeMAaJIbHOM 3aa41 B IIPOCTPAHCTBE HENMPEPBIBHBIX (DYHKITHIA.

19, Tlycrs K (ey, ) — Kpyrasrii Konyc B ruasbepTosoM mpoctpancTse H ¢ opoToHop-
MUPOBAHHBIM HA3MCOM €1, €3, ..., TJIe & — IPOU3BOIaLHOE uncio, « € (0,1), T e.

K(e1,0) = {2 = (1,22, 0n,- ) (we1) > allo] } =

o0 1 o0
2
:{xEH:M)a(Zx%) }:{xEH:m)O,x%}oﬂin}:

k=1

/ oo
:{ZB:(ZBl,.’L‘Q,...,ZEn,...): .’L‘1>IB Zn:2x%},

rne = ﬁ Coritacio Teopeme 2.1.5

K*(e1,a) = K(e1, V1 —a?) = {m: Ty >

BosbMeM npousBosbHBLL dneMenT © € H,z = (11,Z3,...) U DONOKEM ¢ = /Y, z2.
Ecm z € K(ey,a), To scno, uro d(z, K(e1,a)) = 0, n npoeknusa x na K(e;,«) paBHa
z: Pr ==

Ecm x € —K(e1,a), To umeem: £ =0+ z, tue 0 € K(e1,V1 —a?), z € —K(e1,a) =
—K*(e1, V1 —a?) (cm. [3; Teopema 3]) u o Teopeme Mopo [3] momydaeM: IpPOEKIWs T HA

K(e1,vV1—a?) pana 0 u
d(z, K (e, V1 —a?)) = |z]|.

Paccmorpum Teneps ocHoBro# cayuait. ITycrs z ¢ £K (eq, @), Torma

1
z1 < fBe, —z1 < —c. (1)

p
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Bynem uckarh npeictaBiienne BeKTOpa & B Buje: & = u+v, (u,v) = 0, rne u € K(eq, @)
v € —K*(e1,a) = —K(e1, V1 — a?). Tlonoxum

n ]- n
:A@__) U:_M(_,_@,...,_w_,...)
c Jé; c c

C

Nnmeem ) ) )
+adt a4
(u,v) = —pA <1 e R = In ) =0,
A A
x:u+v:<)\ﬁ—ﬁ, +'um2,..., +M5En, )a
B ¢ c
OTKYJIa TIOJIyIaeM
{Aﬁ— % =1
AL p_c
5T 8~= 5

CkrajipiBasi ypaBHeHUs, OyI€EM UMETh
1 c
)\(ﬁ-i-—) :ZE1+—,

p p

OTKY/Ia
\— T1+ ¢ _ B(cB — 1)
Erl T T

ITpu sTom B cuny mepasencTs (1)

z16+¢>0, c¢f—1x1>0,

T.e \u€RL nu€ K(ep,a), v € —K(e1, V1 — a?). Caenosarensno, mo reopeme Mopo

uMeeM: TpoeKIws BekTopa = Ha K (e, @) paBHa u, rae

:mﬁ-i—C(ﬂ’%’ w_) _ et B s ) =

YT e c (B2 +1)
_ (C+$15)(Cﬂ—$1)e c+ 08 .
(B +1) T+
Tora
B(cB —x1)\/1+ 32 _ cf— 11

d(fE,K(elaa) = ||U|| = ﬁ(IB2 + 1) m

YyauTwiBad, 9TO
z1 = (e1,z);c = V/|z]]* — (e1, ),

TIOJIy 9aeM
Az, K (er, ) — %ﬂ ( ol —(en,2)?) %(el,m)) .
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Paccrosanue JOCTUTACTCA Ha BEKTOPE

_ VP =Ter o) + (e, 2)8) (BVIolP = (ex,a) = (ex,2))
(1 +8)Vlal” = (er,2
o V= (e, + fles,2)

(1 + 52Vl = (€1, 2)*

Haxkownen, ecn z ¢ K(e1,a) u z € —K (e, V1 —a?), 10 z € —K*(ey,a) u z =0+ z,

npoekius x Ha K(ep,a) ects 0, a d(z,K(e1,a)) = ||z|. Urak, nomyuaem ciemyonyio
dopmymy:
0, ecmn = € K(eq, a);
P ccm z ¢ K(er,a) m o€ —K(ex, VT o2);
d(z,K(e1,a)) = —
a(/[[z]2 = (e, 2)2  — 222 (er, ),

ecwm z ¢ K(er,a) nz ¢ —K(e1, V1 —a?).

3AMEYAHUE. [lpn a = \/LE nostyaaem ¢dopmyay (4) uz npumepa 2.1.2 B [4].

20, PaccMoTpuM Temeph TPOW3BOMBHBIN Kpymiieiilt konyc K (a,a), rae a € H — mpo-
U3BOJIbHBIN BeKTOD, |lall =1 n a € (0,1). Ilycrs U, — upeobpazosanne Xaycxosaepa [5],
MEPEBOJISIIEE BEKTOD & B BEKTOP €.

Torpa U, : H— H, w = a — e, U, — yuurapusiit oneparop, T. e. U1 = U’ = U,.
Cornacuo yreepxkaenuto 1.5.2 U, nepesogut kouyc K (a,«) B konyc K(eq, ).

ITycrs 2 € H — npousBonbblii BekTop. meem U, (a) = e, U, (e1) = a,

1 — (a,x) T = (a,x)
1—a1 1—a1

U,(z) =z + €1.

Tak kak U, — m3omeTpusi, TO
d(,’E, K(aa a)) = d(Uw (.T), K(e!a a))

Ecmn z € K(a,a), 10 d(z,K(a,a)) =0. Ecm z ¢ K(a,a) u z € —K(a,vV1 — a?), T0
Uy(z) ¢ K(er,a) m x € —K(e1,V1 — a?) u, 3Ha4uT, B 370M Ciyuae

d(z, K(a, @) = Uy (2)]| = ]

Ecmm xe z ¢ K(a,a) m z ¢ —K(a,V1—a?), to Uy,(z) ¢ K(ei,o0) m U,(z) ¢
—K(e1, V1 — a?), cnemoBatenbHo, B CHILY TIPEIBIIYIIErO MyHKTA, UMEEM

1 — (a,m) I = (a,m)
1—a1 1—a1

d(z, K (a,a)) = d(m + e, K (e, a)) _

=a¢WW—ﬂmwy+”“*%””“‘”]_qﬁtz%mmz

1—a1

= aV/z]? = (a,2)% - V1 - a?(a, ).
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Haiinem npoeknumio BekTopa x Ha Kouyc K (a, ). meem
d(,’E, K(aa a)) = d(Uw (.T), K(e!a a))a
T. e. poeknus x Ha K (a,a) paBHA 00pa3y TPOEKIWH BEKTOPA

Uw(.’L‘) R 1 — (aam)a_ 1 — (aam)el
1—a1 1—a1

na K(e1,a) npu orobpaxennn U,. COryiacHO mpegpyIyieMy MyHKTY, TOJIy ITUM

(Vlzl? = (a,2)? + (0, 2) Z2=) A2z VIzl? = (0, 2)? — (a, 7))

T = a+
=2V 12]2 = (a, )2
|z]* — (a, ) + VliT(a’x)U (2 + 1 — (a,x) z1 — (a,x) )
w(T - e1) =
== V2l? = (@.2)? I-a l—ar
1-a? ’

_ WV1—a?[Iz]” — (a,2)* + a(a, ) (ay/[l2]* — (a,2)* — V1 — 0*(a, 7))

]|? = (a, )2

+(1 —a?)/||z]|2 — (a, z)%? + aV1 — az(a,m)x

[]|? = (a,2)?

a+

Nrak, nonyvaem ciieyontyio dpopmyJry:

0, ecn x € K(a,a);
|l ecmn ¢ ¢ K(a,a) nz € —K(a,v/1 — a2);
a/[lz]2 = (a,2)? - V1 - a?(a,z),

eamm = ¢ K(a,a), z ¢ —K(a, m)

d(z,K(a,a)) = (2)

3°. IlycTh ¢ — HempephIBHasA Ha OTpe3Ke [a, b] byHKIH 1elcTBUTeTLHOTO HepeMeHHOTO

b
rakas, uro [ ¢?(x)dz =1, @ — npoussonasnoe uncsio u3 (0,1). O6oznaunm uepes M (¢, a)
CIIE/IYIOTIee MHOKECTBO

M(¢, ) =

Paccmorpum ety onyio sKCTpeMasibHyto 3a1ady: s aoboi dynxkumn f € C, p) HaliTa

b

d; = inf /(f(x) _ g(@)2dz: g€ M(ga) . (3)

a

Pesymbrarer mynkTa 20 nozsonsaioT chopMyampoBaTh CIEIyONLYI0 TeOpeMy.
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Teopema 2.4.1. /[lna ymoboii pyaxmun f € Cl,p) CyIECTBYeT ¢JIHHCTBEHHAS HEIpe-
poisras Qyuknus hy € Clq ), KoTOpas gocrapaser uagpumym B 3azaqe (3). IIpm srom
0, ecin f € M(¢, a);
(Ja P(@)do)}, ecnn f ¢ M(g.0) u f € —M(§. VI 0?);
alf; @)z ([, f@)d(x)dn)*)F — VT =a? [} f(2)p(x)dr.
ecn f ¢ M($.0) u f ¢ —M($,V1—a?).

f_

Qyuknus hy pasma f, ecim f € M(p,«); hy pasma 0, ectm f ¢ M(p,a) m f €
_M(¢7 \% ]_—012),' GCJH/I}Kef ¢M(¢aa) Hf ¢ _M(¢a V]-_a2)7 TO

\/1—042(fabf2($ ff x)dz) ) +osz

hf: X

(J? F2(a)do — (7 f(w)é(w)de) :

1
2\ 2

/b 12 (w)da / f@)p)ds | | - VI a2 / F@)pa)ds | o+

—a?) (f; f2(z)dz f f(z)¢p(z)dz)? >2+ av1— a2 f;f(x)qb(x)dx
(/7 r2(z)dz - (f;’ f(2)p(x)dz)?)”
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