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O NPOAOIDKEHUN TOMEOMOP®U3MOB B HYJIbMEPHbIX
OOHOPOOHbLIX MPOCTPAHCTBAX

C.B. Medeedeg'

IIycrs X — HyJIBMEPHOE OJHOPOJHOC NPOCTPAHCTBO, YAOBJICTBOPAIOIICE
nepBoii akcuome cuérnocru. J[okazana reopemMa 0 NpoJAO/LKEHUH roMeoMopdus-
Ma g:A — B MexRay CUETHRIME HETIEPECEKAIOMIIMICH KOMIIAKTHLIMH MO IMHOKe-
crBavMu A n B mpocrpanctBa X 1o romeomoppmma f : X — X. Ecim, 1omonnn-
TEJbHO, MPOCTPAHCTBO X HE TCEBJOKOMIIAKTHO, TO roMeoMOppmiM g MOKHO
NPOAOJKUTE 10 romeomMopdmsma f: X — X\ A,

Knwoueavie cnosa: 00HOpooHOE NPOCMPAHCMEO, 20MEOMOPPUIM, NEPBAA AKCUHOMA
cyémuocmu, 1NCceB8OOKOMNAKMHOE NpoCmMpancmeo.

B crarbe u3y4aeTcs BO3MOXKHOCTh IMPOAQOKCHHS TOMEOMOP(PHU3MOB B HYJIBMEPHBIX OJHOPOIHBIX
MPOCTPAHCTBAX C MEPBOH akcuomoi cuétHocT. MHTEpEC K 3TOMY BOMPOCY MOSIBUICS MOCJC 3HAKOMCT-
Ba ¢ oAHUM pe3yabTatoM BaH Jayssa [1]. Ban Jlaysn mokazan, uto q1000¢ HyJIbMEPHOS OAHOPOAHOS HE
JUCKPETHOE METPUICCKOE MPOCTPAHCTBO FOMECOMOP(HHO CBOEMY COOCTBEHHOMY HOAMHOKECTBY .

Qbosnaqenus. 3anuck X = Y o3Hauaer, uto npoctpaHctea X u Y romeomopdssl. w(X) — Bec mpo-
ctpanctBa X. HauvmeHpinmii OeCKOHEUHBIN KapAuHaa oOo3HauacTes OykBon @), take @=1{0,1,2,...}.

M=l GyaeM mpeamonarars, 4To Mr00as paccMaTpuBacMasl MOCICAOBATCIBHOCT TOUCK COCTOUT H3 pas-
amaHBIX ToueK. Ecnmu B mpocTtpaHcTBe X mOCnenoBaTeNpHOCTD {d, (M€ @} TOYEK CXOTUTCS K TOUKE
ae X , 1o nonoxum S(a)={a}uU{a, ne w} .

IMpocTpancTBo X HA3BIBACTCS OOHOPOOHBIM, ©CIH AJISL TFOOBIX ABYX TOYCK d U b u3 X HAMASTCS ro-
meomopdusMm f: X — X | ang kotoporo f(a)=»~. Tonoaorudueckoe MpOCTPAHCTBO HA3BIBACTCS H)Jb-
MepHBIM, €CTH OHO sBIseTca T1-npocTpaHcTBOM U 00mazacT 0a30i U3 OTKPBITO-3aMKHYTHIX MHOMKECTB.
OTMeTHM, YTO KXKAOC HYJIBMEPHOE MPOCTPAHCTBO ABIACTCS THXOHOBCKHM MPOCTPAHCTBOM. THXOHOB-
CKOE€ TPOCTPAHCTBO HA3BIBACTCS HCE80OKOMIAKMHLIM, ©CIN T00as HEIPEPHIBHAS BCIICCTBCHHAS (DYVHK-
LIUSL, ONPEACTICHHASA Ha 3TOM NPOCTPAHCTBE, orpaHmicHa. [[pocTpaHCcTBO HABBIBACTCS CHCUMAEMBIM, EC-
JH OHO TOMEOMOP(HHO HEKOTOPOMY CBOSMY COOCTBEHHOMY MOAMHOKECTBY.

OcranpHBIC UCTIOIB3YEMBIC OTIPSACICHHUS U 0003HAUCHHUS MOKHO HAUTH B [2].

Jlemma 1. Iycmo X — uynomeproe 00HOpOOHOE NPOCMPAHCIEO, YO0BIeMEOPAIOULee NePEol aKcuUo-
me cuémuocmu. Ilycmv 6 npocmpancmee X Oanvi 08¢ cXo0auuecs NOCie008amebHOCU MOYEK
{a, ne o} u {b, .ne w}, npuvem lim, ,_a, =a, lim, ,_ b, =b u S(a)NS®»)=2.

Tozoa ona nwoboti omxpvimo-samkHymoti oxpecmuocmu U mouxu a cyuwecmeyiom OmKpvimo-
samrHymas oxpecmuocms V. mouxu a u comeomopusm f: X — X, maxue, wmo: VU, f(a)=b,

SNV =D, fof=idy, f(x)=x onamobon mouku xe¢V u Vi(a,eV < b, e f(V)).

Joxazamenvcmeo. Tak kak npocTpancTBO X OJHOPOJHOE, TO CYIISCTBYET TOMEOMOPQH3IM
g:X — X, mepeBosuui TOUKY ¢ B Touky b . Halimem Takyio OTKPEITO-3aMKHYTYIO OKPECTHOCTh W

Touku a ,uro WU n gW)NW =D .
Paccmotpum mBa mHOxectBa: J, ={ie w:a,e W.b,g gW)} u J,={liew:a,eW,b,e gW)}.
Mmuoxectsa J, 1 J, — KOHEUHBIE, TAK KaK Mbl UIMEEM JEJIO CO CXOMIIIUMHUCS MOCIEJ0BATEIbHOCTIMHU.
Has xaxaoro i€ J, BBIOEpEM OTKPBITO-3aMKHYTYIO OKPECTHOCTh (J; TOUKH ¢, TakuM oOpas3om,
aroGer Q. cW u Q,NS(a)={a,} . [lpu 5TOM MOXKHO cumTarh, uTo MHOXKECTBA {0, i€ J,} monmapHo

HC NCPCCCKANOTCA, TaAK KaK MOCICAOBATCIBHOCTD {Cln ne a)} COCTOUT U3 MNOMIAPHO PA3TUYHBIX TOUYCK.

! Menpenes Cepreit BaciibeBHy — KatuaaT GU3HKO-MaTEMAaTHUECKUX HAYK, JOUEHT, kadepa MaTeMaTHUECKOTO H (YHKIIHOHAJILHOTO aHaJIH-
3a, FO:kHO-YpasibCKuil Tocy/1apCTBEHHBIA YHUBEPCUTET.
E-mail: medv@math.susu.ac.ru
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Bo3moskHBI ABa Cydas B 3aBHCHMOCTH OT TOTO, IPHHAMICKHT TOUKa g(a,) MHOXKECTBY S(b) mium HET.
Hosromy J,=J ,9J ,.tae J, ={ieJ, g(a,)e Sb)} n J ,={ieJ, :g(a;)e S(b)}.

Ilepssiii cnyuait: i€ J, . Torga gerko HaiTH TaKyIO OTKPBITO-3AMKHYTYIO OKPECTHOCTh D), TOUKH
a,,aro D, c O, u g(D,)NS(b) =L . B 3T0M Citydae NONOXUM g, = g .

Bropoii caywait: i€ J,,, T.e. g(a;)=b, mm Hexoroporo unaekca j. Tak xak X — He AuCKpeTHOE
npoctpanctBo, a MHoxectBo g(Q,)(1S(h) — xonewunoe, To HafzeTcst Touka ¢, € O,, AN KOTOPOH
g(c,) & S(b) . 3adukcupyem romeomopdusm ¥, : X — X | mepeBoAAIUI TOUKY ¢, B TOUKY ¢, . BriOe-
PEM OTKPBITO-3aMKHYTYIO OKpecTHOCTh D, C O, Touku a, Takum obpaszom, urobsl D, Uw,(D,) c O, ,
D Ny.(D,)=2 u gy, (D,)NS(b)=D . Onpeneanm orobpaxenne g, : X — X 0o npasuny:

goy,(x),ecmxe D,
8:(x)=1g oy (x), ccmm xe (D)),
g(x),ecm xe X \(D, Uy (D),)).
HecnokHO poBepHTE, UTO OTOOpaKEeHHE g , siBIseTcs romeomopduamom u g,(D,)S(b) =D .
Ompeaennm otobpaxkenue g*: X — X mo mpasuiy:

4 ()= {gi(x), ecnu x€ D, a1s HekoToporo i€ J,
g(x),ecmxe X \U{D, :ie J_}.

Hecnoxuo nposeputs, uto g * — romeomopduzm. Io nocrpoenuto, W*=W\U{D, :ie J, } — or-
KPBITO-3aMKHYTas OKPECTHOCT TOUkH « . IIpu atom g*(a)=b u S(B)Ng(W)=S®B)Ng* (W*).

Ormerum, uto ecu J,, =&, To monaraeM W*=W u g¥=g .

AHanorudHo, A7 KXI0ro i€ J, BRIOEPEM OTKPHITO-3aMKHYTYIO OKPECTHOCTD F; TOUKH b; TaKHM
oGpazom, utober E, g *(W*), E,NS(G)=1{b,}, S(a)Nh ' (E)=D, a camu muoxectsa {E, i€ J,}
MONApHO He nepecekaauck Ovl. [1pu atoMm romeomopdmsm 7, : X — X ompeznensercs uepe3 g * TeM xe
crocoOoM, Kak OBLT MOCTPOCH roMeOMOpGhH3M g; Ha OCHOBE OTOOpaKEHUS g .

Muoxectso V =W *\U{h~ ! (£,):ie J,} — nckoMas OTKPBITO-3aMKHYTasi OKPECTHOCTb TOUKH 1 .

CHauana paccMoTpuM oToOpaxkenue /1. X — X , onpeacacHHoe 1o hopMyie:

h,(x), ecnm x € B (E,) ans mexotoporo i€ J,,
1) _{g* (x). ecan xe X \UGh(E) i€ J, ).
3arem onpeaenaum otobpaxkenue f: X — X mo npasuny:
h(x),eciuxeV,
F(x) =< (x),ecmu xe h(V),
x,ectmx€ X \(VUhID)).
PyTunnas npoeepka nokaseiBaet, 4to oTodpaxkeHue [ — uckomoe. Jlemma 1 nokazana.

Teopema 1. Ilycms X — HynvmepHoe 00HOPOOHOE NPOCHPAHCIGO, YO08IeMEOpsiouee nepeoti ax-
cuome cuémuocmu. Ilycms 6 npocmpancmee X Oauvl 06e cxodsuuecs nocieoo8amensHOCHy Mo4ex

{a, ne o} u b, ne w}, npuvem lim,_,_a,=a, lim,_,_b, =b u S(a)NS?r)=D.

Tozoa cywecmeyem maroii comeomop@usm [ X =X, umo fof=idy, f(a)=b u f(a,)=b,
ong 106020 NE @.

Joxaszamenrvcmeo. Bozsmem yObiBaromyto 6asy {U : 'NE M} B TOYKE @, OOPA30BAHHYK) OTKPBITO-
3aMKHYTBIMH MHO>kecTBaMH. 1o 1emMe 1 CymecTBYIOT OTKPBITO-3aMKHYyTast OKpecTHOCTh U, TOUKH a
u romeomopduam g, X — X , takue, uro: U, cU,, go(a@)=b, g,(U)NU, =D, g,°g, =idy .
go(x)=x nma moboit touku xg U, u Vi(a,e Uy & b, e g,(U,)) . IIponomkas 310T nporecc no HH-
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AYKLHY, A TI000r0 721 mocTpouM OTKPBITO-3aMKHYTYIO OKPECTHOCTh U/, TOYKM d W rOMEOMOp-
bmm g, X = X, makwe, uro: U,cU,NU,,. g,@=b, g, U)INU, =D, g,og,=idy.
g,(x)=x ama moboi Toukn x¢ U, wu Vi(a,eU, < b, e g,(U,)). ScHo, nociaenoBaTeIbHOCTE MHO-
xectB {U, :ne w} obpasyer yObBaromyr 6a3y B TOUKe a, a mociaegosarenpHocts {g,(U,) ne w}
obpasyeT 6a3y B Touke b . [l moboro ne @ onpeaearM MHOXKECTBO HHAEKCOB J, ={ie w:a,¢ U, }.

Anst xaxporo j€ @ saduxcupyem romeomopdusm y ;X — X, ama xoroporo ¥ (a;)=b;.
BosbMeM OTKpBITO-3aMKHYTYI0 OKpecTHOCTE O; Touku ;. Torma y,(0;) — OTKPHITO-3aMKHYTast OK-
pectHOCTs TOUKM b . Be3 orpaHmucHus OOIMHOCTH MOXKHO CUMTaTh, 4TO MHOXCCTBA {0, ! /€ O} 1
{¥;(0,): j€ @} nonapuo ue nepecexarorest, lim O, ={a}, im, . ¥ (0,)={}, O, cU\U,, u
X0,)Cg(U)\ gy Uyy) , eccmutouka a, CUy \Up,; A7s HEKOTOPOro k€ @.

Hns moBoro ne @ MHOXKeCTBO J, KOHEUHO, Io3ToMy ABa MHOKecTBa V, =U, U0, : je J, } n

w,=g,U,)uv U{,}jj (0,): jeJ,} orkpprto-3amkuytel B X, npuaem S(a)cV,, SO)cW,, V,

n+l = Vn >

W_,cW, aV, (W, =2, Bonee toro, f,(V,)=W, ans romeomopdusma f, : X — X , onpeaencHHo-
IO UHAYKTHUBHO CJICIYIOIIMM 00pa3oM:

g,(x),ecmxe U,
g;l (x),ecmxe g,(U,),
Jn(x)=1 %, (x),ecim x € O ana vexoroporo j€ J,,

,(J__l (x),ecmux€ y;(0;) ans HEKOTOPOTO jE J,),

X, MHAYE .

OueBunHo, uto f, ° f, =idy .

Ompeaenum otobpaxkenue f: X — X mo mpaswny f(x)=lim, .. f,(x). B wactHoctn, f(a)=5b
u f(b) =a. Iloxaxewm, uro 310 ompeacacHue KoppektHo. JeiicTutensro, Tak kak (KU, (ne w}={a}
u (Kg,(U,):newy=4{b}, To nnsa touku x€ X \{a,b} naiinercs n, nus koroporo x¢ U, Ug, (U,).

Torma f,,,(x)=f,(x); mosromy mpezex lim,_, . 7,(x) Bceraa cymectByeT. HecnoxxHo nmposepurs, 4to
f — nckomerii romeomop¢usm. Teopema | nokazana.

Touxa a Ha3pIBaCTCA MOUKOL HaAxoONAeHUs MHOXKeCTBA A B mpocTpaHcTBe X, ecmu a€ A\{a}, rae
uepTOi CBEpXy 0003HAUaeTCs 3aMbikaHue B X. MHOKECTBO A BCex TOUEK HAKOILICHHS MHOXKECTBA A
HA3BIBACTCS MPOU3EOOHBIM MHOJICeCcm8oM MHOXKecTBA A. [Ina ne @ ompeaenuM no MHAYKUUH MPOU3-
oonoe mnoncecmeo A™ nopsoxa n muoxecrsa A no mpasuny: AP =4 u A =(49)?  Tosopsr,
uto MHOKECTBO A mmeet pane n, ecmn A7V 2@ a A =@, Ecm A” =@ s Hexotoporo ne @,
TO TOBOPSIT, YTO MHOXECTBO A UMEET KOHEUHBIll PAHe.

Crenyromas TeopemMa VCHIMBACT PE3YAbTAT TCOPEMBI 1.

Teopema 2. [lycmv X — Hynomeproe 00HOPOOHOE NPOCPAHCIGO C NEPEOH AKCUOMOU CHEMHOCTIIL.

Ilyemv 6 npocmpancmee X Oanvl 060 CUEMHBIX HeNepecekarouuxcs 20MeOMOPPHBIX KOMUAKMHBIX
muodcecmea A u B xoneunozo panea. Toeoa noboii comeomopghusm g A — B npooonxcaemes 0o 20-

meomop@usma f: X — X, yoosnemeopsiowezo ycnosuro f o f =id .

Joxazamenvcmeo. Ecnn X — IUCKPETHOE NPOCTPAHCTBO, TO A U 5 — KOHCUHBIE MHOKECTBA MIEPBOTO
panra. B 3ToM ciiyuae HECI0KHO OCTPOUTh HYKHBIH TOMEOMOPhHU3M | .

Paccmorpum cryuaii, korga npocrpancTso X He muckperHoe. Torga A u B — HUrAC HE IUIOTHBIC
MHO3KeCTBA. JI0Ka3aTeIbCTBO MPOBEACM HHIAYKLUCH 1O PAHTY # MHOKECTB A u B.

baza manykmun: » =1. Tak kak AV =g =g , T0 A u B — TUCKPETHBIC KOHCYHBIC MHOXKCCTBA.
3naunr, A={a,,....a,} u B={b,,....b.}, e b, =g(a,) ana 1<i<k.TIlo onpenenenunro, 11 KaKTOTO
i cymecTByeT Takoii romeomopdusm f,: X — X, uto f,(a,) =b,. Halinem nonmapHO HeNEpPECEKAIOMIME-
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Cs OTKPBITO-3aMKHYTBIC OKpecTHOCTH U, 1 V; Touek a; u b, coorsercrBenHO. IIpu 3TOM MOKHO Cuu-
tarb, ut0 f;(U,) =V, . Tpebyemerii romeomopdusm f : X — X ompezaennm mo npasuiy:
f;(x), ecmu x € U, a1 HEKOTOPOTO 7,
flx)= f, “1(x), ecun x € V, nmst HEKOTOPOTO i,
x,ecmuxe X \U{U, UV, 1<i<k}.
Jomyctum, 9TO YTBEP:KICHHE BEPHO AJIs JHOOBIX MHOKECTB paHra He Oosbiie, ueM #. Bozpmem
mHOkecTBa A u B panra n+1. Toraa panr MHOKECTB AD u BV paseH n. ScHo, uTO g(A(l)) =BY Tlo
WHAYKTHBHOMY MPEANOMOKECHUIO CYIECTBYST MPOJO/LKCHUE roMeoMopdusmMa g a0 roMeoMopduzma

h: X - X, ansa kotoporo hoh=id, , WBP) =AY u h(4P)=BY. 3aHyMEPYEM TOYKH MHOKECTBA
@® . O _ .
A\ A"’ B mocremosarempHOCT {a,, :me w}. Torna B\B" ={g(a,): me w} . Ilpumensas paccyxae-
HHS KaK B JOKA3aTEIbCTBE JIEMMBI 1, MOXKHO cumTare, uto g(a,,) # h(a,) ans moObIX HHAECKCOB m U k.
Torma W(A\AVYNB=@ u W(B\BP)YNA=Q. Jlna moboro me @ 3adhuKcHpyeM roMeoMOpHU3M
X X = X, nepepoasmumii Touky o, B 104Ky g(a,). MuoxectBo AUh(A)UBUH(B) nurge He
IUIOTHO B X, MO3TOMY CYIIECTBYIOT TAaKHE OTKPHITO-3aMKHYyThIE OkpectHoct U, u V, =y, (U, ) TO-
-1 -1
yek a, u g(a,) COOTBETCTBEHHO, uTo MHOXectBa U,,, V, . h(U,)=h""(U,) n h(V,,))=h"(V,)) mo-
APHO HE MEPECEKAIOTCA, a TakKe He mepecekarorcs ¢ Muoxectsom ALY U BY . Boxee toro, Tax xax A"
1 B") — KOMIIAKTHEIC MHOKECTBA, TO MOJKHO CUHMTATh, UTO MOCICAOBATEIBHOCTD {U/ my J € W} cxomutcs

k Touke a*e AV < nocnenoBareabHOCTD {ij . je @} cxomures k Touke g(a*) =h(a*)e BV < mo-

CICIOBATCIBHOCTh MHOXKCCTB {h(ij) | JE @} cxomuTes K Touke a* =hoh(a*)e AD Onpeaenum uc-

KOMOE OTOOpakeHUE [ CIACAYIOIIUM 00pa3oM:

¥ (x),ecmu xe U, a1 HEKOTOPOTO M,
1;1 (x), ecnu x € V,, Amsa HEKOTOPOTO M1,
-1 -1
f(x)=<hoy, oh(x),ecimxe h  (V,) ans HEKOTOPOTrO M,

oy, oh™(x). ecm xe A(U,,) st HEKOTOPOTO 71,

h(x), nnaue .

WnayxrueseI nepexon 3akoHdeH. Teopema 2 qokaszana.
PaccmoTtpum Bompoc o mpojomkeHun romeomopduzma g: A4 — B MexIy ABYMs 3aMKHYTBIMH

mHokecTBaMu A u B B ipocTpancTee X 10 romeomopdusma [ X — X\ 4 .
Jlemma 2. [lycms 6 mononoeuueckom npocmparncmee X oanvl makue 06e Nocie006ameibHOCmu
{U, ne @}y u iy, new} omxpoimo-3aMKHYMbIX MHOXMCECME, YMO:

) U,oU, >..0U,>...,

2) U NV=3,20eV=UV, new,

3) cemeiicmeo muoxcecme {V, .ne @} ouckpemno 6 npocmpancmee X,

4) ona mobozo ne @ cywecmeyem comeomopusm g, U, =V, .

Tozoa ona muoxwcecmea A=(WU, ne w} cywecmeyem maroii comeomopdusm f: X > X\ A4,
umo f(A)=g,(A) V.

Joxaszamenvcmeo. Onpeaenum orodpaxkenue f X — X\ A mo mpasuiy:
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go(x),ecmxe U,

Zou oggl(x), ecmuxe g,(U,,) amane o,
f(x)=

g, (x),ecuxeV,\ g, (U,,;) atsne o,
x,ectuxe Uy UV.

Vaureas, uto Uy\4=&{U \U,,, new} u fV,)=U,\U, ;) )UV,; aas moboro ne @, ue-
CITO’KHO TPOBEPHTE, YTO f B3aMMHO OJHO3HAYHO oTOOpakaet npocTpaHcTBo X Ha X \ 4. Tak kak MHO-
xectea g,(U,,) u V,\g,(U,,) oTkpeITo-3aMKHYTH B V, (ciegoBaTeapHO, U B X), MHOXECTBO
U, UV ortkpeITo-3aMKHYTO B X, & KaXI0¢ OTOOPAKCHHE g, ABIICTCS TOMEOMOPGH3MOM, TO U OTO-
Opaxkenue f Oyaet romeomopduzmom. Io mocrpoennro, f(A4) =g,(4) =V, . Jlemma 2 nokazana.

Teopema 3. [lycms 6 HYy1bMEPHOM 0OHOPOOHOM He NCEEOOKOMNAKMHOM npocmparcmee X ¢ nepeoti
akcuomoti cuémuocmu Oansl 08e pasuvie mouku a u b. Tozoa cywecmeyem maxoti 2omeomop@husm
X >X\{a}, umo f(a)=h.

Joxazamenvemeo. Tak kak npocTpancTBo X HYJIBMEPHOE H HE TICEBJOKOMIIAKTHOE, TO B X CYIIECT-
BYeT CUETHAS AUCKPETHAS cUcTeMa (W, :ne€ @}, cOCTOSAmAs U3 OTKPHITO-3aMKHYTBIX MHOXKECTB. SICHO,

aro W =U{W, . ne @} aBasercs OTKPHITO-3aMKHYTHIM MHOKECTBOM B X. Be3 orpannucHus obmHoCTH
*
MOXKHO cumTarb, uto ag¢ W u be W, . B Touke a 3aduxcupyem yOwBaromyro 6asy {U, :ne @}, co-

*
CTOSINYIO U3 OTKPBITO-3aMKHYTBIX MHOKECTB H Y IOBJICTBOPSOmy0 yenosuto W (U, =D .

Tak kak mpocTpancTBo X OZHOPOTHOE, TO CYMIECTBYET roMeoMopdusm g, : X — X |, mepeBoasmuii

v *
TOUKY @ B TOUKy b . Halinem Takyio OTKpBITO-3aMKHYTYIO OKpecTHOCTh U, Touku a, uro U, cU, u

Vo =g,(Uy) cW,. Hanee, mo muayKImu, Ams Kaxjgoro n =1 nakiaem romeomopdmsm g,: X — X u

OTKPBITO-3aMKHYTYIO OKPECTHOCTh U, TOYKM ¢ COrnacHo ciaeayrowum yenosusm: U, c U, (U : u
muoxectBo V, =g (U,) otkperto-3amkuyto B W, . OueBuano, uro (WU, :ne @} ={a}. Jns 3aBepuie-
HHS JOKA3aTCIBCTBA TCOPEMBL 3 OCTASTCS MPUMEHHUTD JICMMY 2.

CneactBue 1. [lycmv Oano HyivbmepHoe 00HOPOOHOE He NCe8OOKOMNAKmMHOe npocmparncmeo X ¢
nepeoii axcuomoii cuémuocmu. Toeoa X — cocumaemoe npocmpancmeo.

Jlemma 3. [lycmo 6 HynvmepHom 00HOPOOHOM npocmparncmee X OanHa OmKpulmMo-3aMKHYMAs OKpe-
cmuocmo U * xomnakmnozo cuémno2o muoxcecmea A u oana ouckpemnasn cucmema W, ie @}, co-
CMOAWAL U3 OMKPLIMO-3AMKHYMbIX MHOMCecm8. 1o20a cywecmeyom maxue OmxpulMo-3aMKHYMblE
comeomopgpuuvie muoxcecmea U cU* u V cUW, .ie @}, umo AcU .

Hoxazamenvscmeo. Tlo ycnosuro, muoxkectBo A =U{a, :i€ @} . Tna xaxaoro unaekca i BeIGepeM

TouKy b, € W, m romeomopdusm g,: X — X , nepesoasdmuii TOUKy a, B Touky b, . Haiinem oTkpsITO-

1

3aMKHYTYIO OKpecTHOCTh U, TOUKH a;, yAoBneTopsromyto yeiaosmwsm: U, cU* u g, (U,)cW,. U3

1

nokpeitust {U, :ie @} xommakta A MOXXHO BBIOpaTh KoHeuHOoe moamokpeitae {U;:i<k}. 3amensis

mHokecTBo U, Ha muHOx)ectBo U, \U{U G <i}, MOXXHO cuHTaTh, 40 cemeiicteo {U,:i <k} cocrour

U3 TOMAPHO HEMEPECEKAOIIMXCS OTKPBITO-3aMKHYTBIX MHOkeCTB. Toraa muoxkectsa U =U{U, (i <k} u
V=U{g,(U,): i<k} — uckomere. Jlemma 3 noxazaHa.

Teopema 4. [lycmo X — HynvmepHoe 00OHOPOOHOE He NCe8OOKOMNAKMHOE NPOCHPAHCEO, YOO06e-
meopsawuee nepeoil axcuome cuémuocmu. Ilycme 6 npocmpancmee X Oamsi 068 CUémMHbIX Henepece-
KAOWUXC 20MEOMOPPHBIX KOMUAKMHBIX MHOMcecmea A u B xkoweunoeo pawnea. Toeoa cywecmeyem
maxoi comeomopgpusm [ X > X\A, umo f(A)=8B.

Joxazamenvemeo. Tak kak npocTpaHcTBO X HE NCEBAOKOMIIAKTHOE, TO B X CYIIECTBYET CUETHOC
JUCKPETHOE CCMEHMCTBO, COCTOAIIEE U3 OTKPBITO-3AMKHYTHIX MHOXKECTB, He Tiepecekaroumxcs ¢ AU B .

3anymepyem 310 cemeiictso kak {W,, :n=>1,i€ w} . Honoxum W =W, :n=>1ic o} .
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ITo Teopeme 2 Bo3bMEM roMeoMopduzm g : X — X |, ama kotoporo g(A4) =B . Tak kak 4 u B — He-
MEPECEKAFOLINECS KOMITAKTEL, TO CYIIECTBYET OTKPHITO-3aMKHYTasl OKpecTHOCTh U, MHOXKecTBA A, A7
KOTOpO# BuimonHsttotes yenosust: B g(U,), Uy MW =D, gU) W =28 u U, NgU,) =D .

C nomompro neMMel 3 17 1106010 #7221 mocTpouM MO HHAYKIIUHM OTKPRITO-3aMKHYTHIC MHOKECTBA
U,.V, nromeomoppusm g,:U, =V, tak, utobmr ACU,,, cU, uV,cUW, ic @ . Ilpu

3TOM MOKHO cumTars, uto A =(WU, :n€ @}, Tak xak npocTpancTBo X YAOBICTBOPSCT NECPBOM AKCHOME

n+l

cu¢tHocTH. Tenepp TcopeMa 4 BRITCKACT U3 JICMMEI 2.

3ameuanne. Ecau Gbl TeopeMy 2 yAanoch JOKA3aTh AN HPOU3BOJNBHBIX CUETHBIX KOMITAKTHBIX
MHOKECTB, TO TeOpeMa 4 BBITIOTHAIACH OBl IS CUETHBIX KOMITAKTHBIX MHOKECTB MPOU3BOIBHOTO PAHTA.

Teopema 5. [lycmv X — nynsmeprnoe 00HOPOOHOE He NCEBOOKOMNAKMHOE U He OUCKPEMHOe NpOo-
cmpancmeo, yoosiemeopsioujee nepeoti axcuome cuémuocmu. Toeda 0ns 1100020 CHEMHO20 KOMIAKM-
HO20 MHOJCECMBA Z KOHEYHO20 panea cyujecmeyem maxoe pacuupenue X* npocmpancmea X, wmo Ha-
pocm X ¥*\X comeomopghen muosxcecmey Z, a camo pacuiupenue X* comeomopno X.

Joxazamenscmeo. IlpumMenas HHAYKIHIO 1O PaHTY MHOXKECTBA Z, HECTIOKHO IPOBEPUTH, UTO IPO-
CTPaHCTBO X COACPIKUT ABA 3AMKHYTHIX HETICPECEKAIOIIMNXCI MHOKECTB A U B, KaXKI0€ U3 KOTOPHIX To-
meomopdHo Z. [To Teopeme 4 cymectByet Takoii romeomopdusm /X — X\ A, uro f(4)=58. Torma

MHOKkecTBO X \ A romeomopdro X u Beroay miotHo B X. [lomaras X* = f X\ 4), MOJIVIACM HYXK-
HOC PacIIUpeHUE MPOCTPAHCTBA X.
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ABOUT EXTENSION OF HOMEOMORPHISMS
OVER ZERO-DIMENSIONAL HOMOGENEOUS SPACES

S.V. Medvedev'

Let X be a zero-dimensional homogeneous space satisfying the first axiom of countability. We
prove the theorem about an extension of a homeomorphism g: 4 — B to a homeomorphism f* X — X,
where A and B are countable disjoint compact subsets of the space X. If, additionally, X is a non-
pseudocompact space, then the homeomorphism g is extendable to a homeomorphism / X — X'\ 4.

Keywords: homogeneous space, homeomorphism, first axiom of countability, pseudocompact space.
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