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N3006mame KjaaccoB TOMOJIOTHYECKON COIMPAKEHHO-
CTH [Jisi OJIy>KJAI0Ilero MHOXKECTBa BHYTPEHHUX
oTOOpakeHunit

Urops FOpseBuy Biacenko

Anuoramus /g romeoMopdu3MOB MOBEPXHOCTENl C TOYHOCTHIO O TOTMOJIO-
TUYECKOTO CONPSIZKEHUs CYIIECTBYeT TOJIbKO OJHA ABYCBA3HAs HENOJABUXKHAI
perysisipHasi KOMIIOHEHTa, BTy 3K JA0IIero MaoKecTBa. OTHAKO 71 HEODPATHMBIX
BHYTPEHHWX OTOOpaKeHWii 3TO HE Tak. B pabore mocTpoeH mpumep OECKOHEU-
HOHM TMMOC/I€I0BATEIHFHOCTH BHYTPEHHUX OTOOpaxKkenwit cdepbl ¢ WHBAPUAHTHOI
JBYCBSI3HON PeryaspHOil KOMIIOHEHTOH, TAKUX, 9TO 3T OTOOPAXKEHUS B CyKe-

HUU Ha CBOIO PETYIAPHYIO KOMIIOHEHTY IMOMMAPHO TOMOJIOTUYIECKN HE COMPAZKEHDI.

KurroueBbie cjioBa BHyTPEHHHE OTOOPAXKEHU S, KJIACCHI TOIIOJIOIMIECKOM COIPsi-

KEHHOCTH, OJIy2K/Ia10IIee MHOXKECTBO

YAK 517.938.5

IIycrs S? — nBymepnas chepau f : S — S? — ee Buyrpennee orobpazkenue,
T. €. HEelPEPBIBHBIA OTKPLITHIH (00pa3 JII06Oro OTKPHITOIO MHOXKECTBA OTKDDIT)
KOHEUYHOKDPATHBIH (y KaKJ0il TOYKU YUCI0 TPOOOPa30B KOHEYHO) IMUMODPMU3M.

Ioapobuee o BuyTpeHHUX OTOOpaArKEHUHAX CM. [7].

B paborax [1], [2] Bupkrodom 1 CmuTOM GBIIO MOKA3AHO, UTO IJIS [OMEO-
MOPGU3MOB MOBEPXHOCTEH JTI00ast MEPUOTUIECKAs PErysipHAs KOMIOHEHTa S
Oy 2K TATOIIEr0 MHOYXKECTBA UMEET TOMOJOTHIECKUil TUIT JTUOO0 OTHOCBA3HOM JTH00
JIBYCBA3HON obmactu B R?, npudeM B ciIydae IBYCBA3HOM 00JacTé 0be KOMIO-
HEHTBHI CBA3HOCTH I'PAHUIIBLI S JIEXKAT BO MHOXKECTBE HEOJIYKIAI0MUX TOYeK. Jjist

KaKI0T0 U3 3TUX TUTIOB KOMTIOHEHT B CYZXKE€HUU Ha TPACKTOPUIO TaKO# KOMTIO-
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HEHTHI FOMEOMOPMHU3MEI TOMOJIOTHYECKH COTPAYKEHDI : 3TO 3aKPEIBAET BOIPOC O
KJ1acCU(PUKALMU PEry/isPHbIX KOMIIOHEHT roMeomopdusmos. B [3] s1u uccueno-
BaHUs ObLTH TPOJOIKEHBI HA CIy4dail GOMBITNX PA3MEPHOCTENH.

Takum 06pa3oM, B Caydae roMeoMOppu3MOB TUHAMIKA, HA MHOKECTBE OJTy K-
JTAIOIIAX TOYEK YCTPOEHA OTHOCUTENHHO MpocTo. Hampumep, amas romeomopdus-
MOB cepbl, y KOTOPBIX HEOIYZKIAfoIIee MHOXKECTBO COCTOUT W3 JIBYX TOYEK —
CTOKA W UCTOYHUKA, OTPAHUYEHUST ITUX TOMEOMOPGU3MOB Ha 0Ty K IAM01ee MHO-
2KECTBO TPUHAIEKAT OJHOMY KJIACCY TOMOJOTHIECKON COMPSIKEHHOCTH.

OsHaKO, KaK 3/€Ch [0KA3aHO, JJjisi HEOOPATUMBbIX BHYTPEHHUX OTOODarKeHu i
CUTyanusi CyIEeCTBEHHO OTJIMYAETCS. YK€ B CJIydae Pa3BETBJICHHOIO HAKPBIBA-
IOIIETO BHYTPEHHETO 0TOOpaxKeuusi cepbl, y KOTOPOro HEOJTYKIAIOIIEe MHOXKE-
CTBO COCTOUT U3 ABYX TOYEK — CTOKA M MCTOYHUKA, HA OJIYKTAIOIIEM MHOKECTBE
CynecTByer 6ECKOHEYHOE MHOYKECTBO KJIACCOB TOMOJIOIMYECKOM CONPAKEHHOCTH.

st ToKa3aTeabCTBa 3TOr0 yTBep:KAeHus: B paboTe MOCTPOEH MPUMEp CYer-
HOT'O CEMEeHCTBA MOMAPHO TOMOJOTHIECKH PABINIHBIX BHY TDEHHUX OTOOPAKEHU
IByMepHOi cdepsl S? yKa3aHHOrO BBIIIE THIIA.

OraenbHyo 6J1arOIapPHOCTH XOUY BBIPA3UTD PEIEH3EHTY CTATbY 34 BbIsABJICH-

HbIE OIMMOKU B IIEPBOM BaPUAHTE MIPUMEPA.
IIpeaBapuTesibHbIE CBENECHUS.

O6Go3naaum uepes O?(az) LOJIOZKUTEJIBHYIO 10JIy TPACKTOPUIO TOUKU T, T. €.
mnoxectso { f"(z)| n > 0}. O6o3natum 1epes O () OTpULATENbHYIO Oy TPa-
eKTOPHIO TOYKH Z, T. e. MHOXKecTBo {f"(x)| n < 0}. Ilupokoii TpaekTopueit
Oy () TOUKN & HA30BEM MHOKECTBO UyeO;(w)O; (y)-

Tak kak f — KOHEYHOKDPATHBIN SnMMOP(U3M, TO €CTECTBEHHO 3TU TPAEKTO-
pUM BOCIPHHAMATDH KaK HAGOPBI U3 OTJIEIbHBIX TOYEK.

B orsmume or roMeomopdu3MOB, I KOTOPBIX TPACKTOPHs TOYKH B TOY-
HOCTH COCTOWT W3 €e MOJIOXKUTEJTbHOI M OTPUIATEIbHON NOJyTPAEKTOPWi, y
BHYTDEHHUX OTOODazKeHUii MIMPOKAs TPAEKTOPHS TOYKU MMEET U APYIue TO4U-
ku. BBegem eme 0fHO €CTECTBEHHOE TIOAMHOKECTBO NIMPOKOH TPAEKTOPUH TOY-
KW, KOTOPOE He HWTJe He MEPECceKaeTcs C ee TOJOKHUTENIbHO! ¥ OTPHUIATEIbHOI

TTOJIYyTPAEKTOPUAMHU, KPOMe KaK B CAMOI TOYKe.

Onpenenenne 1 HedmparvHoim cevenHuem mMpaexkmopuy MoKy T HaA308eMm

mmooicecmeo {f~" (f™(x)) | n > 0}. Obosnawum ee wepes O]% (z).

Kaxk jerko BumeTh u3 Ompejesenus, eCu Cpeau 00pa30B & HET MEePUOINYE-

CKOll TOYKH, a f BuMeeT B TOYKax OpouThl D0JIbIIE OQHOrO Ipoodpasa, TO IMIMPOKas

L f u g Tonosormyecku conpszkenst, ecau 3 romeomopdusm h: fh = hg. Tloapobuee cm. [5].
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TPACKTOPHS TOUKH T PACTIATACTCS HA OECKOHETHOE YNCIIO HEHTPAThHBIX CEUeHMI,

Ipu 9eM KazKa0e HefITpaJIbHOQ CedeHne COCTOUT U3 OECKOHEYHOI'0 YMCJIa TOYEK.

Onpegenenne 2 Touka x Haszveaemcs bayscdaroulett mowkot f, ecau natidem-

ca maxas ee oxpecmuocms U, wmo f™(U)NU =0 dan ecex m € Z.

O61mme onpemeserus cynepO Iy K IA0MNX ¥ PABHOMEPHO CYTePOILY 2K TAFOIIIX
Jaubl B [4]. Juist KpaTKOCTH U3JI0KEHUs QMM 3/1€Ch YIPOILIEHHOE OlIPe/IeJIeHUe,
HCIIONB3Ys TOT (PAKT, 9TO B MOCTPOEHHBIX IMPUMEPAX OJy:KIA0Iee MHOKECTBO
JIBYCBSI3HO ¥ TOMEOMOP(DHO IUJIMHIPY, & CYKEHHEe PACCMaTPUBAEMBIX OTODOpayKe-

HUM HA 3TOT IMUJIWHAP ABISAETCSA JIOKAILHBIM TOMEOMOP(MUIMOM.

Onpegenenne 3 Towka T Ha3v16aeMCA HEUMPAILHO Oaydrclarowet moukol f,
ecau natidemes maxas ee ceéasnas oxpecmmuocmv U, wmo ¥Yn > 0 omkpo-
moe muoorcecmso f"(f(U)) pacnadaemes na K0oMNOHEHMbL CBAZHOCTIU MAKUE,
wmo cyorcenue f na KarHcoyo KoMNOHEHMY CEAZHOCTNY ABAAEMCA 20MEOMOPPHU3-
MOM U KAHCOAA KOMNOHENNG CEAZHOCTIU COOEPIAHCUM 6 TOYHOCTIY 00HO TMOUKY

u3 muoorcecmsa {f~" (f™(x))}.

Omnpenenenne 4 Touka x nazweaemcs cynepbayoicdarowets moukol f, ecau

OHG OAYHCIAOULAA U HETUMPAALHO OAYHCIAGIOULAA.

O6o3HauuM depe3 {2 MHOKECTBO HEOIIY K IAIONMX (HE ABJIAIOMIUXCS Oy K 1a-

IOIIMY) TOYEK.

Onpepesnienne 5 Bayotcoarouas mouka T HA3w64EMCA Pe2Ysaphot, ecau Ve >
0 36(x) — d-oxpecmmnocmo mowku x, u AN > 0 makoe, wmno Vk > N uVk < —N
E(6(x)) C e(92), 2de €(2) — e-oxpecmmocms muoxcecmea 2, f*(5(x)) — obpas

§(x) npu omobpasicenuu f*.
MHOXKECTBO PEryJIsapHBIX TOYEK OTKPLITO. MaKCHMAalbHBbIE CBA3HBIE KOMIIO-
HEHTBI 3TOTO MHOKECTBA HA3BIBAIOTCS PETYJISAPHBIMA KOMIIOHEHTAMH.

HOCTpoeHI/Ie HCKOMOIM IIocJIeJ10BaTE€JIBHOCTMA.

Beenem ma cdepe 6e3 aByX TOUEK KOOPAMHATHI OECKOHETHOTO IUIAHIPA
(r,9), r € R, ¢ € [0,1). Ose ocrasiuuecst Touku chepbl 0003HAUUM COOTBET-
CTBEHHO 4Yepe3 +00 U —O0.

Paccmorpum B 9THX KOOpAWHATAX MPOCTOE OTOOpazkeHue chepb
Go: (r,@) — (r+1,2¢ mod 1).

Jlerko BumeTH, 9TO 3TO BHYTPEHHEE OTOOPAYKEHUE CTEMEHN 2 C TOYKAMU BETBJIE-

HUsT +00 U —00. Hebmy X maroiiee MHOKECTBO 3TOTO OTODPAYKEHUST TOKE COCTOUT
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u3 TOYEK 400 " —00, IIpUu YEM +00 dBJageTca CTOKOM, a —0OO — UCTOYHHKOM.
OcrajibHbIe TOYKH SIBJSIIOTCA OJIyKIAIOMMMU, IPU 9eM OJIy2K/IAI0Iee MHOXKe-
CTBO O6ﬂaﬂaeT ABYMA HMHBAPHUAHTHBIMH CJIIOCHHAMH Ha KOOPDIWHATHBIE JTHHHUNA
{r = const} u {¢ = const}.

Cuenyromiee cemeiicrBo oToOpazkeHuii Oy1eT IOCTPOEHO C IIOMOILBIO BO3MY-
mernit @, KOTOPbIE MBI OyJeM MOAOMPATh TaK, YTOOBI Y BO3MYIIEHHOTO OTOOpa-
KEHUsT HeOJIy XK TAI0Iee MHOXKECTBO MPOIOJIZKAIO ObI COCTOSAThH W3 TOYEK BETB-

JeHuss +00 U —00, M COXPAHANUCH MHBAPUAHTHbIE CaoeHus {r = const} u
{¢ = const}.

Hua storo B orobpazkenun Py Oymem MeHATH BO BTOPOi (yTioBOii) KO-
opaunare orobpaxenue ¥y = 2¢ mod 1 Ha orobpaxenus W;(¢), rue Kaxiuoe
U,;: S — S! — mexoropoe BosMymeHne oTobpazkenna 2¢ mod 1, TaksKe ABIIO-
meecst JBYJAMCTHBIM HAKpPBITHEM OKpyzkHOCTH R mod 1, koropoe 6yzmer 3amano
nanee. Torma mckomoe cemeiicTeo orobpaxennit (P;),i > 1 Gymer nvers BuUz
D;: (r,¢) — (r+ 1,%;(¢)). Jlerko Buzerb, 910 st OTOOpAXKEHHI TAKOTO BH/A

cioerus {r = const} u {¢ = const} ABIAIOTCH MHBAPUAHTHBIMHU.

Ocranoch 3anars orobpaxkenus (¥;),¢ > 1. Bamerum, 410 y orobpazxeHus
¥y = 2¢ mod 1 MHOXKECTBO MEPUOINIECKIX TOUEK DECKOHETHO W WX MAKCHMAJIb-
HBII TTepuo He orpaHuveH. Bribepem kaxkyo-uHHOYIb OECKOHEYHYIO TOC/IEI0BA-
TEILHOCTH (£{)) MEPHOINIECKIX TOUEK OTOOpakenust 2¢ mod 1 Takyio, 9T0 mepu-

o 3Tux To4ek p(n) crporo Bospacraer. K npumepy, momoxum ) = % (nepuos

1, 03,(3) = {3}), €6 = 5 (mepmon 2, Oy (5) = {5,3}), €5 = 7 (nepwon 3,
Oy, (3) =1{3.%.2}). €6 = 5 (mepmox 4, Oy, (3) = {3.3.5.2}).---

O6o3nayum TOYKH U3 O;O (e0) 1epes g, ..., €0,y 1, Yole)) = €iyy. Ilycrp
d, = min, ; e} — 5;? mod 1| — MUHUMAJIBHOE PACCTOSHUE MEXKIY TOUYKAMH W3

+(on i i di iy di
O™ (ef). Obosmasmm 1epes I} orpesok [ef — 5, €% + 4.

Bamamnm ¥;(¢) ma orpeskax I} kak Wi(¢) = e} + ¢,¢ € I}, a Bue orpes-
KOB I; TIIAAKO TpoJoiKuM W;(¢) mroboit moxxozasiieit dbyHKuueil Tak, 4To0hI
orobpaxkenne ¥;(¢) OblLI0O MOHOTOHHO 110 ¢ U BHE OTPE3KOB IJ’: MMPOU3BOIHAS OT

AN
¥;(¢) 6bL1a 661 crporo Gosbiie 1. 3amerum, 4To 10 nocrpoenuio ¥; (Ij) =1,

P p
B3sTh GyHKIMK n3 puc. 1. dunamunka ¥;($) BHINIAANT CIEAYIOMNM 0OPA30OM:

j<pln)—1,% (Il(n)_1> = I, Ly = I}. K npumepy, B KadecTe W; MOMKHO

IO NOCTPOEHUIO, OTPE3KM [; COCTOAT U3 MEPUOJMIECKUX TOYEK € IeprogoM 2.
OcraBiiuecss TOYKHU TIPUHAIEKAT JTUOO OTKPHITOMY MHOYKECTBY TOYEK, KOTOPbIE
0TOOPAXKAIOTCS HA BHYTPEHHOCTH OTPE3KOB IJ‘-, b0 BXOIAT B ocTaBimeecss Kan-

TOPOBO MHOXKECTBO PACTATHUBAIOIINUX TOYEK, COCTOAIIEE N3 CUETHOTO MHOXKECTBA
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HECTPOTO PACTATHBAIONINX TOYEK, BXOIMAIINX B TPAHUIILI ITPOOOPAZOB OTPE3KOB,

U KOHTUHYYMa CTPOr'O PaCTArUBAIOIIAX TOYEK.

Puc. 1 V1(4), ¥2(), ¥3(¢), ¥a(9), ¥5(9)-

PaccvorpuMm y MOMTy9€HHOrO BHYTPEHHErO OTOOpaKeHus P; MPOU3BOJIb-
HYI0 OJIyKJAIONyI0 TOUKY (g, ¢o). [IpecraBum mupoKyo TPaeKTOPUIO TOUYKU

(ro, ¢0) B Bule 0ObeMHEHNS HEHTPAIBHBIX CEUEHUIL:
Og, ((ro,¢0)) = U (@:)* (Og, (ro, o)) -
ITo mocrpoenuto, ee mmpoKasi TPAEKTOPHS BJIO2KEHA B HAOOD OKPYy2KHOCTEH
{{ro +n =const} ,n €2},

a xaxzoe mefirpamsnoe ceuenne (P;)* (O (1o, ¢o)) MUPOKOH TpaeKTOpHH Je-
SKWUT B CBOEH OTIIEITLHON OKPYIKHOCTH {79+8 = const}, W, Kak CIeICTBHE, pa3Hble
HeffTpaJibHbIE CeYeHus OTAeIeHbl APpYr oT apyra. OTcoia cieayer, 9To aBser-
cst 1 TO9KA (10, () IPOCTO BIIYKAAOIIEH UK 2Ke CynepOJIy XK Iaroleil, 3aBUCUT
TOJIBKO OT €e JWHAMUKH IO YIJIOBOH KOOpIWHATE ¢, 3aJaHHOI OTOOpaKEeHHUEM
Z;(¢).

Jlerko BuzeTh, 9TO TOYKHU, JJisi KOTOPBHIX WX yIJIOBas KOOPJAMHATA CO Bpe-
MeHeM 0TOOpazkaercs ¢ HOMOIIbI0 ¥;(¢) Ha BHYTPEHHOCTDH OHOIO M3 OTPE3KOB
IJ@, SIBJISIOTCS CyTIepOIy K TA0IuMu. B KadecTBe pa3aessmoneii OKpeCTHOCTH U3
olnpejeeHus TaM MOKHO B34Tb BHY TPEHHOCTD IIPAMOYIOJIbHUKA I; x (ro—e,ro+
¢). Ocrasiiyecs TOYKU He fBJIAIOTCH CynepOIy K IAIOIIUMHU, TaK KaK [0 MOCTPO-
CHUIO OHU 4dBJIAIOTCA TOYKAMHU HAKOIIJIEHUA CBOEro HeﬁTpaanoro CeYdeHUd.

Takum obpazom, mjs orobpaxkenuss P; OTpe3KU Ij OHO3HATHO OMPEIETISIIOT
BIEpe]] HHBAPUAHTHBIE KOMIIOHEHTHI MHOXKECTBA CyIepO/Iy 2K IAIOIIHX TOYEK.

B nonyuennom cemeiicree orobpazkenuit (@;),i > 1 Buepe] uHBAPUAHT-
HbIE MEPUOIUIECKIE KOMIIOHEHTHI MHOXKECTBA, CyNepOIy K IAIONIX TOYEK OT0D-

paxenusi @; MO TMOCTPOEHUIO TMPEICTABJISIOT CO0OW BHYTPEHHOCTH MHOMKECTB



DOI 10.15673/2072-9812.3/2014.40229
26 U. FO. Buaacenko

I; X (—00,+00) n umeror nepuon p(i). Iockonbky mepuon p(i) pacrer cTpo-
0 MOHOTOHHO, Jjisi PA3HBIX ¢ OTOOpakeHnss ¥; HEe MOryT OBITH TOMOJOMUIECKN
COIPSIZKEHBI MKy CODOi, a WX MHOXKECTBA CyHepOIy KIA0IIIX TOYEK TOMOJIO-

THYECKH PA3JINIHDI.
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Abundance of topological conjugacy classes for wandering sets
of inner mappings

For a homeomorphism there is only one cylindric regular invariant component
of wandering set up to the topological conjugacy. But it is different for inner
mappings. This paper shows an example of infinite sequence of inner mappings
such that each of them has a cylindric regular invariant component of wandering
set but for any pair of inner mappings their components are not topologically

conjugate.



