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IIycts M — rnagkoe 3aMKHyTO€ MHOTOOOpa3ue ¢
puMa-HOBO MeTpukoi dist. PaccMoTpum mpocrtpan-
CTBO KacaTeJIbHbIX BEKTOPHBIX Iosed Ha M Kiacca
C' ¢ C'-ronmonorueit; 0603Ha4MM yepe3 §(f, X) TaKyro
TpaekToputo nois X, yro ¢(0, x) = x.

duxcupyem uncno d > 0 u Ha30BeM d-TIcEBAOTpa-
ekTopueit moroka ¢ (1 monst X) Takoe oToOpaxkeHune
g: R — M, uto s nro6oro T € R BBINOJIIHEHBI HEpa-
BEHCTBA

dist(¢(1, g(1)), g(t+1)) <d,

3apava 00 OTCiIeXUBaHUY NICEBJOTPAEKTOPHIA CBSI3a-
Ha CO CIEAYIOIINM BOIPOCOM: MPH KAaKUX YCIOBHSX
[J1s1 TF0O0M IICEeBAOTPACKTOPUH NOJsI X MOKHO HANTH
OMM3KYIO K Hell TpaekTopuio? M3yueHne 3Toi 3afa-
yu O6b110 HayaTo [1.B. AHocoBeM [1] u P. BoysHom
[2]; coBpeMeHHOE COCTOSTHIE TeOpUN OTCIIEKNBAHUS
B 3HAUMTEJILHON CTETIEHN OTPakeHO B MOHOTpapusix
[3,4].

OtMeTnM, 4TO OCHOBHOE OTIIMYME 3a/ja4u 00 OT-
CIIeKUBaHMUU s IOTOKOB OT aHAJIOTMYHOH 3aiauu
1Sl JUCKPETHBIX TUHAMUYECKUX CUCTEM, TIOPOKIae-
MBIX fupeoMopdusMaMil, COCTOUT B HEOOXOAUMO-
CTH pelnapaMeTpH3alli OTCIEXHUBAIOIINX TPAEKTO-
pHii.

7 <1.

Llens paHHOW 3aMETKM — ONKMCAaTh CTPYKTYPY
C'-BHYTPEHHOCTEl MHOXKECTB BEKTOPHBIX MOJIEN,
001aflatolUX TeMHU WU MHBIMHU CBOWCTBAMM OTCJIe-
>KWBaHUS IICEBJOTPACKTOPHUI.

HazoseM penapamMeTpusanueil TaKOii MOHOTOHHO
BO3pacTamoluilt romeomMoppusm A npsimoit R, 4To
h(0)=0.

Ilycrs a > 0; o6o3HaunM 4depe3 Rep(a) MHOXKe-
CTBO TaKMX penapameTpu3aunui /i, 4To

h(t,) - h(t,) B
f—t,

l|<a

IIpH JIOOBIX PAa3NIUYHbIX 1, 1, € R.

Canxm-Ilemepbypeckuii 20cyoapcmeeHHblli
YHU8epcumem

OHpe)IeJII/IM OCHOBHBIC HU3y4Ya€MbIC [Jajice CBOM-
CTBa OTCIIC2KMBAHUSI.

Bynem rosoputh, uTo mose X oOnagaeT CTaH-
HapTHBIM CBOMCTBOM OTCIIEXKWUBAHMS, €CIU MJIS JIIO-
6oro € > 0 naiigetcs d > 0, obiafaroiiee clieyrommum
CBOIICTBOM: TSI TIFOOOT d-TICEBAOTPACKTOPHHN g TIOIIS
X cylIecTBYIOT TakKHe TO4YKa p € M U penapameTpu-
3anus h € Rep(€), uto

dist(d(h(r), p), g(1)) <€, te R. (1)

O6o3naunm yepe3 RegSh mHOXecTBO moneit, 06-
JIIafOIUX CTAHIAPTHBIM CBOMCTBOM OTCJICKUBAHUSL.

Bynem roBoputh, 4To nosie X obiagaeT JUMILIU-
[EBLIM CBOWCTBOM OTCJICKMBAHUS, €CIM HAWTyTCS
yucna d,, L > 0, obGnaparomue CIeayroIuM CBOM-
CTBOM: JIJIsl JIFOOO# d-TiceBAOTpaeKTOpun g mojs X ¢
d < d, cynmiecTBYIOT Takue ToUKa p € M u pemapameTt-
puzanus h € Rep(Ld), uTo BbIOJTHEHBI HEPABEHCTBA
(1) ce =Ld. O6o3naunm uepe3 LipSh mHOXKECTBO MO-
neit, o6JIaJaroIINX JIAMIINIEBEIM CBOIICTBOM OTCIIe-
SKUBaHMSI.

Bynem roBoputs, uyTo nose X o0j1ajacT OpUEHTH-
POBaHHBIM CBOWICTBOM OTCIEKUBAHMUS, €CITH JJIS JIIO-
ooro € > 0 naiigercs d > 0, obnafarouiee clieyommuM
CBOICTBOM: JIs1 TFOOOH d-TICEBAOTPAEKTOPUH g TIOJIS
X cylllecTBYIOT TakHe To4YKa p € M U penapameTpu3a-
1us i, YTO BBINOJIHEHbI HepaBeHcTBa (1) (TakuM oOpa-
30M, MBI He TpebyeM, 4yTOObI pemnapaMeTpu3anus h
Obl1a OMM3Ka K TOXIECTBEHHOMY OTOOPasKEHUIO).
O603na4nM gepes OrientSh MHOKecTBO nosel, o6a-
MAIOIINX OPUEHTHPOBAHHBIM CBOWCTBOM OTCJIEXKHBa-
HUSI.

Bynem roroputh, HaKOHeIl, 4TO ToJie X obiiagaet
OpOUTATILHBIM CBOWCTBOM OTCIIEKMBAHUSI, €CITH JIJIST
mo6oro € > 0 HamaeTcs d > 0, obnafaroree ciefyro-
IIIUM CBOMCTBOM: JIJIs TIOOOW (-TICEBIOTPACKTOPUH g
nouist X CyIecTByeT Takas Touka p € M, 4To

dist, {Cl{d(z, p): te€ R}, Cl{g(t): te R}}<¢e,

rine ClA — 3aMbIKaHe MHOXKeCTBA A, a disty — paccTo-
gHre 1o Xaycnopdy.
O6o03naunM uepe3 OrbitSh MHOXecTBO moew,

o6JagaroIuX OpOUTATBLHBIM CBOMICTBOM OTCIIEKHUBA-
HUSL



2 IMMIIIOI'MH, THXOMHNWPOB

SIcHO, YTO BEepHBI BKITFOUCHUS
LipSh < RegSh c OrientSh — OrbitSh.

Beenem crienpytomue o6o3HaueHus: Oyaem o60-
3HayaTh 4epe3 S MHOKECTBO CTPYKTYPHO YCTOMYM-
BbIX BEKTOPHBIX ToJied 1 yepe3 N MHOKECTBO BEK-
TOPHBIX NOJIEH, He MeroIuX To4yek nokosi. Ecnu P —
HEKOTOPOE MHOXKECTBO BEKTOPHBIX IOJICH, CUMBOJI
Int'(P) o603HavaeT BHYTPEHHOCTHL MHOXecTBa P B
C'-ronosoruu.

B paGore [5] noka3sano, uro S € LipSh.

OmnpepennM, HaKOHEl, BasKHBIN [IJIs lajbHENIIIe-
ro kjacc noneit. Bygem ropoputs, 9To mosne X npu-
HAJITIEKUT Kiaccy B, ecnu y Hero ectb Takue runep-
Oonuyeckue TOYKU MOKOSl p M g (HEe 00g3aTeJIbHO
pa3IuvHbIE), YTO:

1) y maTpunpb! SIkoou DX(p) ecTs napa KOMIIJIEKC-
HO CONPSKEHHbIX COOCTBEHHBIX uucen a; = hjica; <0
KpaTHOCTH 1, n ecnut ¢ + d,i — OTIAIMYHOE OT a; t b,i
cob¢cTBeHHOE uucino c ¢; <0, To ¢; < ay;

2) y maTpunpl Axkobu DX(q) ects napa KOMILJIEKC-
HO COTIPSKEHHBIX COOCTBEHHBIX YUCeN a;  byi c a, >0
KpaTHOCTH 1, u ecnu ¢, * d,i — OTIIUYHOE OT a, * b,i
COOCTBEHHOE YHCIIO C ¢, > 0, TO ¢, > ay;

3) cymiecTByeT TpaeKTOpUs HETPAHCBEPCAIBHOTO
nepeceyeHnsi HeyCTOMYUBOro MHorooopasust W(p) u
ycTOYuBOro MHOrooopaszus Wi(q).

Teopema 1.Int'(OrbitShy " N < &.

OTa TeopeMa 00O0OIIaeT pe3yabTaT HeJaBHEH
cratbu [6], B KOTOpPO# JOoKa3aHO BKIroueHue Int!
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(RegSh) N N' c &. 151 AMCKPETHBIX JUHAMAYECKHX
CHCTeM, TIOPOKAaeMbIX audeo-Mopdu3mMamMu, aHa-
Jor TeopeMsl 1 monydeH B cratse [7].

Teopema 2. Int'(OrientSh\B) c &.
Teopema 3. Int!(LipSh) c S.

W3 ynomMsiHyTOrO BBILIE pe3ynbTaTa cTaThi [5] u
U3 TEOPEMBI 3 ClIeflyeT PaBEHCTBO

Int'(LipSh) = &.
Teopewma 4. Ecau dimM <3 mo Int'(OrientSh)

cS
Takum o6pasom, ecnu dimM < 3, To

Int'(OrietnSh) = &.
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