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O BECE BUKOMIIAKTOB C PEILIETKAMH
U3 OTKPBITHIX OTOBPAYKEHWUH

BECKO M. BblJIOB

HokasbiBaercs, uto ecad exp X W exp, X — HenpepbiBHble 06pa3bl HEKOTOPbIX ,XOPOIUHX*
NMPOCTPAHCTB (HanpuMep, aGCOMOTHBIX OKPECTHOCTHBIX PeTPaKTOB), TO X — MEeTpPH3yeMblii GHKOMMAKT.
INpuseaeHHble 37eCh pe3yabTaThl SIBASIOTCS 0GoGuieHHeM pe3yabTaToB lllanupo [7, 8].

Hacrosiuiass paGoTa COJNEpPXHT IMOJHBle J0Ka3aTeJbCTBAa ONyGJHWKOBAaHHHIX
paublue [2] pe3ysabratoB aBropa. OCHOBHAsl YacTh MpPUBEJEHHBbIX 3/eCh pe3yJbTa-
TOB I0JydYeHa COYETaHHEM MeTOAOB, paspaboranubix lllenuubim [9] u LI a-
nupo [7].

Yepe3 exp X o603HauaeM MPOCTPAHCTBO 3aMKHYThIX MOJAMHOXECTB JaHHOIO
npoctpanctBa X B tomosorun Buertopuca, a uepe3 exp, X — n-ag cHMMeTpHuec-
Kyio crenmeHb mpoctpaHctBa X. Bcioay nanee t, A, p o3HauaioT 6eCKOHeYHbIE
Kap/uHaJbHble 4YHCJAa, a T — HEMOCPeJCTBEHHO CJeJlYIOUIHA 3a T KapJAHHaJ.
Ecan ncesmoxapaktep yyx(F, X)=t, Mbl 6yaemM TroBOPHTb, YTo F sBAAeTCSH
G.-noamHOXeCcTBOM B X (HallOMHHM, 4YTO Korjaa X — GHKOMNakT H F — ero 3am-
Kkuytoe nojaMHoxectBo, To yy(F, X)=x(F, X)). Teno npon3Bo/bHOH CHCTEMbI
o/ NOJMHOXECTB MHoxecTBa X OyJem oGo3HauaTb uepe3 | &/. Cokpauilenue
ANR (AR) o3HauaeT aGCOJIOTHBIA OKPECTHOCTHbIH peTpakT B KJacce GHKOMMAK-
TOB (aGCOJIOTHBIH peTPaKT B KJacce GHKOMMNAKTOB).

Onpenenenune |(9]). Buympennum npousgederuem cemelicmsa nenpepols-
Hbolx omolpascenuli {fo: X — Y.}, 20e X — Ouxomnaxm, Ha3vi8aemcst Omo-
6pasxcenue X 8 e20 gpakmop-npocmpancmeo no pa30UeHuIo, NOPOHCOEHHOMY
duazonarbHblM npoussedenuesm Af,. Biympennee npoussedenue 6ydem 0603na-
yamo uepesd (X) fa, a 4epe3 DP(X)— cosokynHocmb 8cex @PaxkmopHoix omobpa-

a

oceHuir X.

Onpeneanenue 2 [9). [loocemeiicmgo Y= d(X) Ha3vi8aemcs t-peurem-
KOIll, ecAll 8blNOAHEHbl caedyruue Yca08USL:

Pl. Ecau cemeiicmso {9.}=¥Y maxoso, umo O0ass 2106020 KOHEUHO20 Ha-
60pa a,, ay,..., o, — 8Hympernee npoussederie (X ¢a € ¥, moz0a u Xaa € V.

P2. lasi aw06020 omobpascenus f € ®(X) cywecmsyem marxoe ¢ ¢ ¥, umo
o<f (m. e. pageHcmso @(x,)=@(x,) 8cezda srewem 3a coboli pageHcmeo f(x,)
=f(xp)), npuuem, ecau gec oopaza f(X) He npesocxodum t, mo u sec obpasa
o(X) moxce He npesocxodunm T.

PemreTkoit na3niBaeM ceMeHCTBO, IBJSIOLIEECH T-pelleTKOH npu aiob6om t=N,.

Jlemma 1 9] Kaxcoas t-pewwemrxa 6uxomnaxkma X sgasemcs tv'-peuem-
Kot npu aw6om T >T.

ITJIHCKA Bsazapcku mamemamuvecku cmyouu. Tom 6, 1983, c. 63—74.
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Jlemma 2. [Tycmo Ouxomnaxm X umeem t-pewemxy u F-— 3amxHymoe
Gy-noomnoocecmso X. Tozda cyuecmsyem onobpaxceHue ¢ u3 peuremsi, ma-
Kxoe, umo @ 'o(F=F u 8ec npocmpancmsa @o(X) He npesocxodum Th.

JdokasateabctBo. [Tycts {U,:a ¢ A} — cucrema MOUIHOCTH A W3 OT-
KpoIThiXx B X MHOXECTR, KOTOpasi SIBJASIETCSl JIOKaJbHOH 6a30ii MHoxecTBa F B
X. Tak kax X HOpPMaJbHO, TO CyIIECTBYIOT HenpepbiBHble BellleCTBeHHble (YHK-
und fo : X — [0, 1], nasa kotopbix fo(X\Ud)=1 u f(F)=0 npu mob6om a ¢ A.
[Mycts f=X)fa. Tak kak AX)=T{fu(X):a€ A}, To WAX)=wI{fu(X):a ¢ A}=<A.
Ecau x Touka w3 F u y Touka w3 X\ F, To Toraa y He npuHamnexur U, auas
HEKOTOpOro a, ¢ A, caenoBaTeabHo, fo(x)=fo(V), H Tem Goaee f(x)Ff(y), T. e.
Y (F)=F. B cuny anemmbl 1 pemetka W siBasieTcsl TA-pelueTtkoil, a B cuay P2
cyuiecTByet oTtobpaxenue ¢ u3 W, takoe, uro @<f H we(X)=1A. U3 o<f u
fUA(F)=F caenyet, uto ¢ '¢(F)=F.

Teopewma 1. [1ycmo Ouxkomnaxm X umeem T-pewemxy U3 OmMKPbLMbLX
omobpaxcenuti u & — cucmema u3 3amxkHymoix Gy-nodmunodxncecms X. Toz20a
cyuyecmayrom nodcucmema B mouwHocmu | B|=th u omobpaxenue ¢ U3
vewemxu, maxue, wno we(X)=th u o lo[UZ]=[U2R]=]|U |

JdoxkasatreabcTtBo. CornacHo aemme 2, Aasi a060ro mHoxectBa K € of
cyuiecTByeT oTobpaxceHHe @ H3 peuleTkd ¥, Takoe, uTo @x'ex(K)=K n wex(X)
<7tA. [lo uHaAykuuu crTpouMm mnoiacucreMbl &,/ u otoGpaxenuss ¢, ¢ ¥,
TaKHe, UTO:

) 0>0:> - 0,>¢0,41>,
2) |, =T, wo(X)=TA,

3) @1 <®ox:K Gigldi} X9,

4) [(pn( U,)]=[e.(U d)]

[Mycte @, € ¥ Taxoe, uto we,(X)=1t\ (Takoe @, cyuecTsyetr B cuiay P2).
BriGepem noamuoxectBo A, U, ansi kotoporo |A;|=tA u ¢,(4;) naoruo
B ¢,( U ). CymecrByeT Toria Taxas NoiacucTeMa &/, .o/ MOLUHOCTH | o/, |=1A,
yto Ay J &,. [IycTb mocTpoeHsl cucTeMbl &7, 1 oToGpaxeHust ¢, i==1,2,...,n,
yaosaersopawoume 1) —4). Tak xak | U o, |=1A, 0@, (X)=TA 0 W (X)=1A 251
Kesd,ecnn g, =o,Nox: KeU?, #;}, 10 we, (X)=1A. Bcuny nemmn 1 u P2
cyliecTByeT oTobpaxkenue @, €Y, rakoe, uto (p,,+1<cp;,+l H we,  (X)<1A\. Tenepp
BhiGepeM MHOXeCTBO A, = U u cucreMy &, o, Tak 4to | A+ |=1A
@p+1(Apr) nA0THOE B @iy (U ), Appy & U A iy M | Iy, |<TA. Toraa o,...,
®p+1 yAOBIAETBOPSAIOT 1) — 4).

Mycts 0=X)2 0, ¥ Z2=Uz, o, B cuny 2) umeem, uto wo(X)=tA H
|#B|<1\, a Bcuay 1) u Pl —o¢W¥. Tak kak ¢, ,<o¢, v 0<¢,, n=1,...;
k=1,2,..., 10 oTOGpaxeHusi M(n+k,n)= @0, ! n T,=¢, "' OIHO3HAUHHI, a
U3 OTKPBITOCTH OTOGPaXKeHHi @ U ¢,, n=1, 2, ... cleflyeT HenpepbBHOCTb OTOGpa-
xenuit n(n+k, n) u n, OueBuano Toraa, uto @(X)=Ilim{e,(X); n(m, n), n<m}

[Mycte @(x) € (U ), e x€¢ UK v O @(x)— npou3BosibHass OKPECTHOCTb
ToukH @(x) B ¢(X). B cuny onpeiesnenust Tonosoruu npejenbHOro npocTpaHCTBa
o(X), MoxHO cunTaTh, uT0 O@(X)=m_'T,(OP(x)) ans wuexortoporo n, Ho
T (@(X)) = Qn(¢79(X)) = @1 (%) € Tn(OP(X)) — OKPECTHOCTb TOUKH @p(X) B Pp(X)-
13 4) caeayer, uto m,(O¢(x)) N @n(U HXn)F D.
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Mycte @u(y) € 1 (09 (X)) N @n( U Hn), TaE Y€ ULy Torma o(y).
€ 00, 'on( Y )= 1, N(9u(¥)) = O@p(x), 1. e. O9(x) N ¢( U #) == @. Crenoparensto,
o( U #), naotho B ¢( U /). Ecan x € U4, To cyulecTByer cuctema &, U 3J€MEHT
K€ A p, 1 koTophix x € K. Torna u3 ¢<@n 41 < @ caenyer, uto o 'o(x)
Colo(K)=Kc UA,c UB. T.e. o lo(UB)= U B. Mycts x€ U u Ox —
OKpecTHOCTb ToukH X B X. Toraa ¢(Ox) — oxpecTHOCTb @(x) B @(X), H M3 MJIOT-
HoctH o(U#) B ¢( U ) caenyer, uro @(Ox) N o( U B)+ @. Ho o~ lo( |y B)= | 8.
Cnenosarenbno, Ox (U B)+=@, 1. e. [UA|=[U B).

3ameuanue 1. Ecan naxonumcst B ycnoBuu Teopembl | u y(K, X)<A
npu mo6om K ¢ o/, rae y(K, X) — xapakrep KB X,a A — HeCUETHBIN peryasapHblii
KapAuHaa ¥ t<<lA, TO CYUeCTBYIOT MNOACHCTeMa .o/ MOUIHOCTH |Z& |<A u
oToGpaxceHHe ¢ M3 pELIeTKH, TakHe, YyTo WP(X)<A H ¢ o[ U B]=[U Bl =[U ]

Caencreue 1. [lycmo 6uxomnaxm X umeem t-peutemy u3 omxpoimolx
omoopasxcenuit u F — sauxnymoe G;-nodmnoxcecmso X. Tozda wucao Cy-
cauna c(F)=1.

JloxasateabctBo. [Ipexae yeM NPHUCTYNUTb K 10Ka3aTeNbCTBY, [OKa-
xeM, 4To ecad U — oTKpHITOoe MHOXecTBO B F, To U saBasieTrcss o6begHHeHHeM
3aMKHYTHIX iy j -MOJAMHOXECTB X. JleiictBureabno, nyctb U — OTKpHITOE MHO-
xectBo B X, Takoe, uto U=UNF, a_f:X—[0,1] — HenpepniBHas BeurecT-
BeHHast pyHkuuns, anas koropoil f(X\U)=1 u f(x)=0, ecau x ¢ U. B CHay
JIeMMBbI 2, CYIeCTBYeT OTOGpaxeHue @; Co CBOHCTBOM: ¢;'@)(F)=F n we,(X)
=7TA, a B Cuay JeMmbl | u P2 — cyuectByeT oToGpaxkeHHe @, Takoe, 4TO @< @,

XRf n we(X)=1A. Tak kak @< O,X)f, ¢;'0)(F)=Fu f(X\U)=1, 10 x¢ 0~ '¢(x)
< U. 3tuMm MHBl nokasanu. yto U aBasieTcss 06beaHHEHHEM 3aMKHYTBIX Gy -MHO-
XKeCTB. :

[Tycte Tenepp o(F)=(tA)* n y={Ua:0a ¢ A} — NU3BIOHKTHA CHCTEMa u3
OTKPLITBIX B /° MHOXECTB, KoTOpasa umeeT MoulHocTb (tA)t. B cuay ckasauHoro
BhllIE Yepe3 &/ 0603HAayaeM CHCTeMy 3aMKHYTHIX (.,-MHOXECTB, TEJOM KOTOPOi
asasercst U{Us:a ¢ A}. Tlo Teopeme 1, cymectByeT mnoacucreMa #Zc—.of Moll-
HOCTH |#|=7TA, TeJOo KOTOpOH MIOTHO B (J& = |Jy. Tak KaK y — QU3 BIOHKT-
Hasg cucteMa MomHocTH (TA)*, a | #|=1A, cywectByer a, ¢ A, Takoe, uro U,
N(U%)=(), a 3T0 NPOTHBOPEUHT MJIOTHOCTH MHOXectBa |UZ B (<. Caeno-
BaTesbHO, ¢(F)<TA.

Jlemma 3. [Tycmoy buxomnakm X umeem t-peuemxy U3 OMKpPoLMbLX OMO-
Opaxcenuit u H— F — maxue samxnymsie 8 X Mnoxcecmsa, umo x(F, X )<=\ u
ny (H, F)=p. Tozda cywyecmeyom 3amxnymoe muoxcecmso P—H u omobpa-
Jcenue ¢ u3 pewemxu, umo ¢ 'g(P)=P u we(X)=1tAp.

Noxasateanbcrro. Ilycrs {Us:a<o(p)} — Takas cucTeMa H3 OTKpHI-
THIX B X MHOXecTB, uTo {U, (1 F:a<w(p)} ABAsieTca JMoKanbHOI T-6a30i1 MHOMe-
crBa 4 B F. llycts fo: X — [0, 1] — HenpephiBHbIe BeLleCTBEHHBIe DYHKIHH CO
CBOHCTBOM : fo( X\ Uc)=1, fu(xa)=0, rae x,€U,NF.

Ecan U,=f1[0, 1), To oueBumno, uro f 'f(Us)=U, u uto cHCcTeMa
Y={U.N F: a<w(n)} — 7okanbHas m-6asa muowectsa H B F. Mo aemme 2,
Cyluecrsyer otoGpaxceHde @, rtaxoe, uto: ¢7'Q(F)=F u we(X)<1tA. Tak kax
WX fa)(X)<p, cornacuo nemme 1 u P2, CyllecTByeT oOTOGpaeHHe ¢ H3 pe-
WIeTKH, Takoe, 4T0 @< @;R(X)fa) 1 we(X)=1tAu. U3 o<, u ¢<fa Tpu JO6GOM
o caenyer, uto ¢ 'Q(F)=F n ¢7'¢(Uds)=U.. Ecan ycneem yGeautncs, uto cy-

5 Iaucka, 1. 6
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wectsyetT Touka 2 ¢ @(H), ans koropoi ¢~'(2)cH, To HOkasareabCTBO Gyner
okonueHo. Jlonyctum mporuBHoe. Toraa Ansi KaxJoH Touku 2 € @(H) cywect-
ByeT Touka x(2) € 97 4(2)\/ u ee 3amkHyTas okpecTHOCTb Ox(2), Hemepecekao-
was . B cuny OTKpHTOCTH OTOGpPaXKeHHs @, NI KaxJoi Touku 2 € ¢(/1) cy-
uecTByeT Takasi OKpectHocTb Oz, uto ¢~'(2’)( Ox(z)+ @), xoraa 2’ ¢ Oz.

Mycts H(Z)=¢ Y(2)NH nw OH(z) — okpectHocTh H(2) B X, Takas, uro:
OH(z)N 0x(2)=@ wn ¢(OH(2))c=Oz. V3 nokpwuitus {OH(2) : z € ¢(H)} BrIGEepeM
koHeuHoe nokpuitie {OH(z,): i=1,.. ., k}n nonoxum W(z,)=0H(z)\ U }_,0x(2,).
OueBunno Hc U%  WA(z). Toraa cywectByer a,<®(M) Takoe, 4TO U,NF
cU*, WAz,) (y #Basercs m-Gasoi H B F). Ecim x e Uy, NF, 10 x¢€ W(2:)
npu HekoTOpoM i, u Toraa ¢(x)¢ o (W(z:))=e(OH(z;))=0z;. CaenosaresbHO,
o 1o(x) N Ox(2:)F @. C npyroii ctoponsl, 9 'e(x)=U,, N F= U%_,W(z,), a Ox(z:)
N(ULW(z)=D-

[TonyueHHOe NpOTHBOpeYHe NOKa3bIBAET JEMMY.

Teopema 2. [Tycme 6uxkomnakm X umeem T-peutemsy U3 OMKPbLMbLX
omoobpasxcenuii u F— 3amxnymoe Gy-nodmrodxcecmso X. [lycmb O6uxomnaxm
Y sigasemcs Henpepul8Hbim oOpa3om F u McY. Ecau ny(y, Y)=p oas écex
YEeM, mo w[M]=1Ap.

HoxkasateabctBo. [lyctb f:F — Y — HenpepniBHOe oToGpaxeHue
(ua)) u yeM. Ecou {U,: a<o(p)} aBasiercsl JOKaJbHOH 7-Ga30# TOUKH Y B Y,
to cucreMma {fYU,): a<w(p)} fBaseTcsa JMokanabHo# m-G6asoit f~(y) B F. Cae-
nosatenbHo, ©tX(f71(y), F)<p, u no aemme 3 cyuiecTByer 3aMKHYTOe Uiy, -TIOA-
MHOXKecTBO F, B mpoctpaHcTBe f—( y).

PaccmatpuBaem cucremy & ={F,:y ¢ M}. CoraacHo Teopeme 1, cymecr-
BYIOT MoJAcHCcTeMa #C ./ W OTKpbITOE OTOGpaX(€HHE @ W3 pelIeTKH, TaKHe, 4To:

1) |ZB|=t\, we(X)=T1hp,
2) [UZB)=[UH|<=F, ¢'¢(Fy)=Fy nnsa Bcex ye M u ¢ lo[UZB]=[U 2]

PaccmarpuBaeM MHOrodHauHoe oToGpawkeHue 4 : @[ UZB]—exp Y, rae A(z)
=f(¢~'(2)). [Toxaxkem, 4TO OTOGPaXKE€HHE / MOAYHENpPEpPbIBHO CHU3Y, T. €. €CJH
2, €0[ U %), a U— otkpeitoe B Y MHOXecTBO U 2(2,) N U+ (), To cymecTByer
takasi okpecTHOCTb Oz, TOUKH 2, B ¢[U %], uto A(z) N U=+ nns Bcex z ¢ Oz,
B camoMm nene, nyctb Yo € A(2,) NU u f(Xy)=Yy, AN HEKOTOPOro X,€ ¢ (2)-
M3 HenpephiBHOCTH oTOoGpaxkenu# f caenyer, uro f(V)< U A5 HeKOTOpOH OKpecT-
HocTH V ToukH x,. Toraa (V) — okpecTHocTb 2, B ¢(X). Ecu z € (V) N o[ U 2],
T0o ¢ (2)NVF+( u Tem Gonee h(z) N U+=(P. IDTuM n0Ka3aHO, 4TO k2 moOJyHe-
NpepLIBHO CHH3Y.

[ycts 2 € ¢( U &), Torna z € ¢(Fy) ans HekoToporo Fy, ¢ B u ¢ Y(2)= o 19(Fy)
=Fycf(y) T.e. h(z)=y. CrenoBarenbno, k/o(| #B):¢(!) B)— exp Y saBasi-
eTcsl ONHO3HauyHuM oToGpaxkeHHem. Ilyctb 2 € @[ U Z]=[o(UB)] u y;, V5 € h(2),
W1+, Ecau Oy, Oy, — HenepecekaiolHeCs] OKPECTHOCTH TOYEK Vj, Vi, TO B
CHJly MOJIYHENpepbIBHOCTH CHH3Y OTOOpaXKeHWH /# cyuiecTByeT okpecTHOCTH Oz,
takas, uto A(2')NOy,+@ i=1, 2 naaBcex 2'€¢0Oz. Ho OzNe(UB)+=QD u,
ecau 2, €0, No(UAB), 10 h(2,)N0y;=@ i=1, 2, 4TO NPOTHBOPEUHT OJHO3HAU-
HocTH oToGpaxenuss 4/@( U #). CnenoBarenbHo, OTOGpaXceHHe 7 OJHO3HAYHO
u wenpephiBHo. Tak Kak f(U H)=Mu [UH]=[UB), To (M| fTU B]=h(o[ U B)).
Orcwoaa wM]|=wo| U Z]|=we(X)<=thp.

3ameuanue 2. [lyctp GukomnaktT X HMeeT T-peuleTKy H3 OTKPBITHIX OTO-
6paxenuii u F — 3amkuyTtoe Gy-moamuoxectBo X. [lycth Gukomnakt Y siBas-
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€TCsl HenpepuiBHbIM o6pasom F u McY. Ecin p — HecueTHOe peryasipHoe umc-
J0, Takoe, 4yto TA<pH u mx(y, Y)<p ansa Bcex y ¢ M, o w[M]<p.

3ameuaHne 2 J0Ka3biBaeTCsi KaK TeopeMa 2 IpPH MOMOLIM 3aMeyaHus 1.

Canencrsue 2. [lycmo Guxomnakm X umeem peuremxy u3 OMKpPbLMbLX
omobpaxcenuii, F — 3amxnymoe Cs-noomHoxwcecmgo X. Ecau 6axomnaxm
Y ssasiemcst Henpepul8Hoim 00pazom F, mo wY =nwY=y(Y)=ny(Y).

HokasareabctBo. Ecin ny(Y)=t<w(Y), 10 my(y, Y)<t naaa Bcex
Y €Y wu, cornacio teopeme 2, umeeM, uto w(¥)<t<w(Y). Crenosarensno, ny(Y)
=w(Y), uto, BMecTe ¢ HepaBeHcTBaMH wY(Y)=nw(Y)=w(Y) n ny(Y)=x(Y)
=w(Y), noKa3biBaeT CJaelCTBHE 2.

Jlemma 4. Iiycme Ouxomnakm X sgasiemcsi npedesom 06pamuozo0
cnekmpa {Xa, n8; a<B<o(t)} u F — 3amxnymoe G,-nodmroxcecmso X, 20e
T — HecuemHoe pezyasproe 4ucao u A<t. Tozda cyuecmsyem o,<w(tr), ma-
Koe, #mo n_'ne(F)=F.

YHactuwiii ciyvait 310 seMMbl, Korga t=N, paccmorpeH B [8). B 061uem
clyuyae J10Ka3aTeJbCTBO TO M€ CaMoe.

Jlemma 5 [8]. [Tycme X, Y, Z — Ouxomnaxkmel, f:Y—2Z, g:Y —X—
HenpepoisHble omobpadicenuss ((Ha)). Ecau wX=<=t, mo cywecmsyrom mouxa
Xo € X u maxoe 3amxnymoe nodmrodxcecmso Fcg=(x,), umo x(f(F), Z)<r.

Jlemm a 6 [1]. [Tycmo f: X — Y — Henpepo.8HOe omoGpaxcenue GuKoMnax-
mos u {F.} — ybOvisarowas, snoane yYnopsi0OHEHHASE NO OMHOULEHUIO BKAIO-
YeHULST noCAe008ameNbHOCTb Henycmolx 3aMKHYmblx noomHoxcecms X. Toz0a
AN Fa)= 0 f(Fo).

Jlemma 7. [Tycme Ouxomnakxm X umeem t-pewemxy u F— 3amxrymoe
Gy-noomnoxcecmso X. [Tycmo f:F — Y — HenpepvisHoe omobpaxccHie Ha Ou-
Komnaxkm Y, umenowii HecuemHoll pezyasprsil gec w(Y)=u>t\. Ecau Y ss-
asemcs npedeaom Henpepvisnozo cnekmpa {Y,, nf; a<p<a(p)}, 20e w(Yo)<p,
mo 0as1 Kax*c0020 0y U KAHCOOU MOUKW Yo, € Yo, Cyujecmsyrom omoGpadiceHue
¢ u3 pewemxsu, opounan B, <o(p) @ mouxku x¢F, y(B,)€ Ys, maxue, umo:
T (VB =f(97'0(x)), a<By, nE(Y(B1))=Ya 2 WR(X)<p.

Hoxasareabctno. [To nuaykuuu nocrpoum: {H,}e . {Ae} , — cucre-
Mbl 3aMKHYTBIX TOJMHOXECTB F; oToGpaxxenusi {¢,}° , u3 pemerkn ¥; nopsa

KOBHle uncaa {ap} ; TOukH y(a,) € Y.,k u 2, € 0x(X), Takue, 4TO:

1) 0150, >0,> 05 o<y <o << L WE(X)<
2) rr;k‘(y(ak))cf(Hk); n;’:ﬂ(y(am)) =y(a); n;':(y(ak)) =Yap

3) He=0;' @) Ae=Hi 0 f7ng {(Y(an)), Hprr1 & Are

Tak xak @W(Ya)=He, <K, TO AT (Vo) F)=Ho, 1 u3 x(F, Y)=A cae-
ayer, uto %(f'n N (Yao,)s X)=pq,A. B cuny nemmbl 2, cywectByer ortoGpaxenue
0, € ¥, Taxoe, uto [N yo) =070 fTIN (V) B we(X)=THe A< Tlo
JieMMe 5, CYIeCTBYIOT TOUKa 2y € 94(f 77 '(Va,)) H TaKoe 3aMKHYTOE MHOMXECTBO
Fye o7 (z))=Hy, uto x (f(F), ©'(Ya))=TApa,. Toraa x(f(F), V)=x(f(FD),
L yao))X(“;'(J’uo)’ Y)<p. Us nemmbl 4 caenyet, uto f(F))=n_'na(f(Fy)) Ans
HeKOTOporo o,>0,. Iycts y(a,)€ ma,(f(F,)). Ouesnano, uro #-Y(y(ey)) < f(Fy)
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Cf(("'x)c-— "u—ol(yaa)r T. e. g (Y(ay)=Ya,. [lycts A;=H, N [T iy (ay). A, we-
nycro B cuay 7w y(ay)=f (H)y).

[lpeanonoxum, 4to aas Bcex k=1, 2,. .., n noctpoensl cucTeMbl {H}?
{Ar}z_, , oTobpaxcenus {@,}7 | u Touxku {y(a,)}?_,, {zx}?_,, AN KOTOPHIX BbI-
nosHenbl ycaosus 1) --3). Tak kaxk y(H,, X)=weu(X)=Hs, T2 1 x(f—ln*‘(y(a,,))
X)=x(fTn, ((y(@n). F)x(F X)=Ha, b 10 2(A, X)= x(H,., X)a(f~tng ‘(y(a,.))
X)<pu TA. B CHAy JeMMbl 2, CYIIECTBYeT @, € ‘¥, TaKoe,uTo fcz;(p,,ﬂ(/\’)\p(,l ™A
H <p,,+, (p,.+1(A.,) Ay Tlyets g=¢,4/®9,. Ouesuano, uro @ g(X)= we,( X)
w(pn+1(X):;‘r7\.},lun_ B cuny P2 u nemmsbl 1, cyuiectByer ¢,,, € ¥, Takoe, uto
01 <E<P, M WP, y(X)=TAuy  Torna M3 Qi < @iy M (;),,.H(Bn-H (A)=A, cue-
AyeT, 4TO (P,,+, (,')n+1(An) An' a u3 n——l(y(an))cf(Hn) H 'Hn nf_lnq—l(y(an))
— uro f(A,)=n'(y(a,)). Orciona no nemme 5 CYIECTBYIOT TOUKA 2,4, el(I),,ﬂ(A,,)
H Takoe %aMKH"yToe MHOXECTBO  Fjy < ¢! (Z2p41) = Hppy, ut0 X (f(Fhir)s

o ()= Ha, A< Torna x (f(Fps): V)= x(fFpa), 7 (3(@))almg (Y (@),
Y)<p M, B CHJY JeMMbl 4, CYIIeCTBYeT O, ,>q,, TaKoe, uTo "_Lln“nﬂ(f(F"H))
“f(Fn+1)

%o (@) €T, (f (Fra). Osemnasio, uro 1t (¥ @) Sf Fr)
= f (Hpp)=ng '(J’(an)) M MO3TOMY T "”(J’(“nﬂ))_)’(an)- MNonaras A, =H,,
n f—ln—‘ (y(a,,+,)), Mbl 3aKaHYHBaeM HHII)’KU.HIO .

nndTb Bi=sup @, H @=X)>, ¢ Tak kak B, — npeaenbHOe NOPAAKOBOE YHC-
a0 u cnektp {Ya m!; a<y<w(u)} HempepbiBeH, TO Ygl-lnm {Yo m; a<y
<B;}. Orciona u u3 KOHQHHANLHOCTH MHOXecTBa {a,: k=1, 2,...} B oTpe3ke
(0, B,) creanyer, uto Y,;,—hm{}’u , n“;n n<m}. [ToaToMy HHTb {y(ak)},,_l onpepe-
nsiet exuncTBenHyio TouKky Y(B)€ Y, u 8 y(By)) =2t (¥ (B1))) =72 Y (@) =Ya,
W3 ycaosuit 1) u Pl caenyer, uto (p(—‘{‘ uw<p(X)<wl‘I{(pk(/\) k—l 2,... 1<

Tak kak H, DA, DHy,DA;>--+, To (\H,= A v no Jemme 6 f(ﬂHk)
=f(NA)=Nf(A)=Nrn_ l(_V(“k)) s, (J’(Bl)) Myctb X1, X € NHe 1 X1 x,.
Ecau ¢o(x))F ¢(x;3), To 3 (p XPe cnenyer @ (x;)==@r(x2) AN HEKOTOPOro Ko,
a 3TO MPOTHUBOPEUHT TOMY, UTO @k (k)= =2, CaenosarenbHo, @( N He)=o( N Ar)
=2z — OJJHOTOUKOBOe MHOkecTBo. C Ipyroii cTOpoHBI, ecan @(x;)=@(x,), riae
X, € NH, a x, NHp, 10 X5 e H),, nna HekoToporo R, H H3 @<k cJaenyer,
uto  @r(x1) = Qs (xa). Ho @' @r(Hr)=Hy. Caenosatensuo, ¢7'(z)= NH, un
w9 B0 = (0 1(2)) = 900 Ta6 x€0I(2). Jlewna noxasans,

3ameuyanue 3. Ecau Haxoaumcs B ycaoBusx JemMmbl 7 H f=id:F—F,
TO OJs1 J060oH TO'-IKH yeF H JI0GOro MOPAAKOTO uYucaa O,<w(W) CyLecrByiOT
oToOpaxeHue ¢ H3 peweTkdH H Py>0, Takue, uto: WE(X)<p H ¢ lo(y)
=ny'np,(Y)

Tlemma 8{7]. Ilycmo F={x;}}, — KOHe4HOe nOOMHONECMBO npocmpa-
cmea X, npuwem ny(x;, X)=t 0as 46020 (=k. Tozda nx(F exp X)=r. lIepe‘-,.
F 30eco 0603HaveHO MHOJCecmB0 F, paccmampusaemoe KaKk moxa npocmpa-
cmea exp X.
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3ameuanune 4 Ecau naxoammcst B ycaoBun Jemmbl 8 W Rx=n, TO
nx(F, exp,X)=rt.

Jlemma 9. [Tycms X — 6uxomnaxkm u w(X)=t*. [lycmo exp X(exp,X)
SIBASIEMCSL Henpepsl8HblM 00pPA30M HeKOomopozo 3amxhymoz20 G.-nooMmHONice-
cmea 6uxkomnakma ¢ t-peulemkoil u3 omxpelmolx omobpascenui. Tozda 8 X
cyuwecmsyem omxpoinoe nodmunoxcecmgo U, maxoe, umo mny(x, X)=1" dan
scex x¢e U.

Jlokaszarteanb ctBo. Eciu MuoxectBo M={x ¢ X: ny(x, X)=t} naor-
HO B X, TO MHOXeCTBO M, cocTosllee H3 KOHEYHBIX MOIMHOXecTB (M3 MHO-
XKEeCTB, HMEIOIMX He Gosee ueM 7 ToueK) MHOKecTBa M, sIBAfieTCsl NJOTHBIM B
exp X(exp, X). Torna no nemme 8 (3ameuanuio 4) ny(F, exp X (exp X)=t (nx(F,
exp,X)=<1) mas Bcex F¢M. Tlpumensissi TeopeMy 2, moayyaem, uto wexpX
<1(w exp,X=1), a 3T0 NPOTHBOPEUHT paBeHCTBY w exp X =w exp, X =w (X).
CanenoBarenbHO, cyliecTByeT Takoe OTKpbiToe Uc X, uro my(x, X)=t" aas
Bcex x ¢ U.

Jlemma 10 [7]. [Tycme X=1im {X,, nf; a<B<o(t**)} — npedes wnenpe-
pblBHO20 cnexkmpa ¢ npoexuyusmu ((Ha)). ITycms ¢(X)=1+. Toz20a cyuwecmsyem
a<o(ttt), makoe, umo c(Xo)=1".

Jlemma 11 [7]. [Tycms X, Y — Ouxomnaxmel, f:X—Y — Henpepbis-
Hoe omoOpaxcenue ((Ha)y u mny(x, X)>nw(Y) odas awboi MmouKu  x € X.
Ecau F — 3amxnymoe nodmuoxcecmso Y w c(F)=1* mo c((expf)~(F))= tt.

Jlemma 12 [5, 6). Ecau X — b6uxomnaxm, mo H(X)=ny(X)u {X)=c(X),
20e t(X) — mecnoma X, nyX — nacaedcmsennsui m-xapaxmep X u c( X)—
HacaedcmeeHHoe wucao Cycauna npocmpancmea X.

Jemma 13. [Tycms X — Guxomnaxkm, F — 3amMKHYmMoe noOMHONCECMEO
X, maxoe, wno c(F)=t*. Tozda X HenpepvieHo omobpadcaemcs Ha OUKOM-
nakm geca tt.

HoxkasareabctBo. [Tycts {U,:a<o(t+)} — AH3BIOHKTHAs CHCTEMAa OT-
KPbITHIX B F MHOXeCTB (Takas CHCTeMa cyllecTByer, HHaue c(F)=1t) u U, —
OTKpHITHE B X MHOXecTBa, Takne, uto Uy,=UN F. B cuny HopmanbHOoCcTH X AJs
J060r0 ¢ CyLeCTBYeT BellecTBeHHas HenpepbiBHasi GyHKuus fo : X — [0, 1], Taxas,
4To fo(Xa) =0, fa(X\Ud)=1,rae xq ¢ Us. Ectu W, =f'[0, 1], TO oueBHAHO, 4TO
Wo= U, [ Wa)=Wo 1 Wy — otkpbiToe B X, a Toraa Wu =WuNF — or-
kpoitoe B F u Wo= U Myets f=X)fe 1 Y=f(X). Ouesnano wY <wlf(X)
<1+ Tak Kak f7'fu(Wa)=Wo n Wo=W.NF, 10 f7'fo(Wo) =W, e fp=f/F:
F— f(F). Orciona u B cuny Au3bOHKTHOCTH cucTeMbl {Wo: a<w(t)} crenyer,
uro {fo(W,):a<w(t+)} ABAs€TCA AMIBIOHKTHOH CHCTEMOH M3 OTKPbITHIX B f(F)
MHOXeCTB, T. €. cf(F)= t*. CnenoBaTenbHO, UMes B BHAY wY =1*, noayuaem
yto w(¥)=1t

Teopewma 3. [lycms OGuxkomnaxkm X umeem tr-peuiemxy U3 OMKpbLMbLX
omobpaxcenuii co csoticmsom: c(¢'o(x))=p 0asn scex x¢ X u 0as 8cex @
u3 pewemxu. [Tycmo X, — 3amxnymoe Gy-noomHnodxucecmso X u f: X — exp ¥ —
HenpepsieHoe omospaxcenue ((nay), 20e Y — 6uxomnaxm. Tozda wY <(tAp)*.

Jlokasateabcrtso. Jdonyctum, uto @Y =(tAp)*+. B cuay nemmsr 9, cy-
ecTByeT OTKpbiToe MuOXecTBo WV, taxoe, uto my(y, Y)=(tAap)*t ana
Beex y ¢ W. Ecau [V|c U, [U)l= W, rae U, V — otkpuithie B Y, To nx(y, [V])
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=nx([y, Y)=(Ap)t* aaa Bcex y € [V], 1.e nx([V])=(zAp)*t*. Ilo nemme 12, cy-
LECTBYET 3aMKHYTOe MoJAMHOXecTBO Fc[V], takoe, uro c(F)=(tAp)*+. M3 nem-
Mol 13 caeapyer, uto Y oto6paxaercs Ha OukomnaktT Z Beca (tAp)**, m Toraa
exp Z fBJAeTCsi HernpepbiBHOM o6pa3oMm exp Y, T. e. He Hapyumias OGILIHOCTH, MOXHO
CcudTaTh, 4to WY =(TAp)*tt.

Wrak, 6ynem cuutath, 4yto wY =(tAp)*+, a U, V, W u F BHO6paHn Kak
Bbiwe. [IpencraBum Y Kak mpejen Takoro HenpepbiBHOro cnektpa {Y., nf; a<p
<o((tAp)*+)}, uro wV.=(tAp)* (Takoi CHEKTP CyLIECTBYeT B CHJY pe3yJb-
ratoB LUl enuua [9]). 3 HenpepbiBHOCTH (yHKTOpa exp (cm. [3]) caeayer, uTo
exp Y sBasieTcs npexenom HenpepbiBHOro crektpa { Z, = exp Y, ph=exp ng; alB
<o((tAip)**)}. Vimes B Buay aemmy 10, Jerko 1a0KasbiBaeTCs, 4TO CYLIECTBYET
o, < o((tAp)*), ans Kotoporo m-img, (V)<cU wu c(na(F))=(tAp)*. IMonoxum 2z,

=1c:(F)EZ.,,,. [To nemme 7, cyuiecTByIOT 0.>>d, OTOGpaXKe€HHE @ M3 pelleTKH H
TOYKH x € X, 24€ Zy, TaKHe, UTO pg"(z;)=2a., U P pu(20) = f (97 9(x)).

Nyctb za=ﬁ, rae P — 3aMKHyToe NMOoAMHOXeCTBO Y. Tak kak pgo(za)=z,,o,
10 12 (P)="e,(F), T. e. c(P)=c(nq (F))=(tAp)*. PaccmoTpum oToGpaxkeHue A
=1q/[U] : [U] — ma[U]. OueBunuo, uro n'(P)c n'u—“‘nao(F)cUH OTCI0Ja caeayerT,

uto (exp k) ~(P) =(exp ma)~'(P)=p ! (2.). Ecn y € [U], 10 nw(h[U])=wY,=<(tAp)*
<mx(y, Y)=nx(y, [U])=(Ap)**. Cnenopatenbno, Gukomnaktel [U], m.[U] u
otoOpakeHue £ YIOBJETBOPSIOT YCJAOBHSIM JeMMbl 11, W3 KoTOpoii nosyyaem
c(p7(za))=(tAp)*. C mpyro#t croponnl, c(p;'(za))=c(¢'9(x))=p. [Monyuennoe
NPOTHBOpeUYHe JI0Ka3bIBaeT TEOpeMY.

Onpeneanenune 3 [7]. Bydem z08opums, umo 6uxomnaxm X obaadaem
caoiicmeosm LC, ecau 8 X cywecmsyem GeckOHeYHAsE OU3BIOHKMHAS CUCMeEMA

OMKPOLNMO-3AMKHYMbLX MHONCECMS.
Jlemma 14 (7). [Tycme f: X—Y — Henpepvisnoe omoGpascenue 6ukom-
nakma X Ha 6uxomnaxkm Y. [Tycms F — 3amxHymoe nodmuoxcecmso Y, xo-

mopoe o6iadaem ceoiicmeom LC u{H,}>  — beckoneunas ousslonkmuas cu-

cmema omkpoimo-3amkHymoix 8 F mroxcecms. [Tycme 8 X cywecmsyiom 3am-
kHymoe mroxcecmso Z, makoe, umo f(Z)=Y,u mouxa x, ¢ (U f~'H, I\ USf'H)
N\Z. Toz0a (exp f) !(F) He LOKAAbHO-CBS3HO.

Onpenenenune 4 [9). Omobpaxcenue f: X — Y mono.sozuueckozo npo-
cmparncmea X Ha Y Ha3vi8aemcst MSKUM, eCAl Kaxko8v. Ob. HU Oblau napa-
xomnaxkm Z, €20 3amKHymoe nodnpocmparcmso A u omobpasxcenus g: Z—Y,
s: A— X, maxue, umo fos=g/A, scezda cywecmgyem omobpaxcenues:Z —X,
0as komopozo fos = g u s/A=s. )

Jlemma 15 [10]. Kaxcooui ANR Guxomnaxm umeem pewemky u3 mse-
Kux omobpaxcerull.

Jlemma 16 [4]. Caedyrowue ycaosus 3K8uBareHMHbLe OASL NOAHOZO
Mempu4eckozo0 npocmpancmsa X:

a) X A0KaabHO-C853HO,

6) Comp X ssasemcss ANR 8 raacce mempuuweckux npocmparcms,

B) Comp X s10xaabHO-c853HO.
3necp yepe3 Comp X o6o3HayaeTcsi MHOMXECTBO BCE€X KOMMNAKTHBIX NMOAMHOXECTB
X B Tononorud Breropuca.
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Teopema 4. [Tlycms b6uxomnaxm X umeem T-peulemky U3 OMKPbLMbLX
omoopacernuit co csoicmgom: O p(x) AOKAAbHO-CBZ3HO OAast Bcex x€ X u
oas gcex ¢ u3 pewemxu. [Tycmo X o — 3amxHymoe Gyr-nodmroxncecmso X u
f: Xo—expY — Henpepvi8HOe omobpasiceHue ({Ha)), 20e Y — Ouxomnaxm.
Toz0a wY<=>\t.

JlokazaTteabcTBo. lonyctum, uto @Y =(tA)*. B cuay aemmn 9, cyuge-
CTByeT OTKphiToe MHOXectBo WV, uto nx(y, Y)=(tA)* nnas Bcex y¢ W.
[lycteb U — otkpuiToe B Y, Takoe, uro [U]=W. Toraa nx(y, [UD)=nx(y, Y)
=(tA)* aas Bcex y € [U], 1. e. ny([U])=(tr)*. [To nemme 12, cyurecTByeT 3aM-
KHyTOe nojMHOxecTBO Fc[U], uto ¢(F)=(tA)*, a no nemme 13 — HenpenpbIiBHOE
oToGparkeHHe GHKOMNAKTa Y Ha 6MkoMnakT Beca (tTA)+. DTHM Mbl [OKA3aJH, 4TO
npennonoxeHde @Y =(tA)* ne Hapymaer oGuiHocTb. Bciony nanee Mbl Gynem
cuyuratb, uyto wY =(tA)*, a U, W — BboIGpaHbl KakK BHILIE.

[Tycte Y — npenen uenpepsiBHoro cnektpa {Yq, nf; a<B<o((rA)*)}, rae
wYo.=1h n exp Y=lim{Z,=exp Y, pf=expnj; a<p<o((tr)*)}. Tax xax |[U]|

=N, (unaue my(y, 7)=nx(y, [UD<N,, nn1s Bcex y €¢[U]) u B cuny aemms 10,
cyurecTByer a,<®(tA)*), Takoe, uTo n;‘n%[U]cW H |1, [U]| =N,. B MHOXEe-
CTBe Ty [U] BHIOHpaeM CueTHOe JHCKpPeTHoe MHOXecTBO {p,}= . Tlyctb F

= [{pn}]n1 w zuo=ﬁe Za,» B cuay nemmsl 7, CyuiecTByIOT a>>0,, OTOOpaXKeHHEe ¢
U3 pelleTKH, TOUKH X € X, U 2, € Z,, Takue,uTo:

1) (exp m3) (24) = pg (2a) = Zas

2) f(o7'o(x))=p;'(2a) = (exp Tta)*(2a)-

[Tycte 2, onpenensieTcsi 3aMKHYTHIM MHOXecTBoM /Hc Y, W3 1) caenyer, uto
ngo(H)=F, U N03TOMY MHOXECTBa (ngv/H)—l( Pn)=H, SABIASIOTC OTKPBITO-3aMKHY-
TeiMH B H, Hy=(n /H)(F\{p,}3.,) 3amkuyto B H u H=Ug, H, npuuem
H,NH,=@ npu n=m. Toraa Q=n'(H)= Uy  n;'(H,)= U2 ,Qn Ouesuano,
uro Qo N [UpQul+@ n Qern(H)en (F)on ne [U]l= W.

[Mycts x0€ Qo N [Ug, Qul- Tax kak xo€ W, To my(xo, Y)=(7A)*. Ecan nonyc-
THM, UTO /151 KaX10# OKpecTHOCTH V(x,) umeeM ¥ (V(x,)) ={y € Ya: 7' (y)= Vixo)}
=@, 10 TY(Xp YV)=TMWYs=TA,a 3TO NPOTHBOPEUHT TOMY, UTO TX(x,, ¥)=(TA)*.
CnenoBarenbHo, cyuiecTByeT okpecTHOCTb V(x,), Takas, uto w¥#(V(x,))=Q, T.e.
T (Y N\ V (x0)) = Yo TMomoxxum Z = Y\ V(x,). Tak kak x,¢€([U=,n ' H,]

n=1"a
Uz 'H,)\Z, no nemme 14 nonyuaem, uro (exp m.)'(H)=p;'(z.) He ao0-
KanbHO-cBA3HO. Ho p71(2a) =f(97'¢(x)) ¥ H3 NOKaNbHOM CBASHOCTH MHOXECTBa
0 lg(x) caenyer, uto p;'(z«) TOXe JoKanbHO-CBfI3HO. [losnyuenHoe mnpoTHBOpe-
yde NOKasbIBaeT TEOpeMy.

Ul enun [9] nokasan, uto, ecau f: X — ¥ — msArkoe oto6paxceHne GUKOMMNaK-
TOB, TO f OTKpHITO, a f7If(x)¢ AR u TeM Gonee JOKaJbHO-CBSI3HO IJSl BCEX
x € X. I3 sroro 3ameuanusi, TeopeMbl 4 U JeMMHbl 15 monyuwaercs

CnencrtBue 3. Ecau X — 6uxomnaxm u exp X s8asemcs Henpepyls-
HbolM 00pa3om 3amirymozo G.-noOMHONCECMBA HEKOMOPO20 OUKOMNAKMHOZ0
ANR, mo wX<r.

CnenctrBue 4. Ecau X — buxomnaxkm, mo exp X ecmb HenpepolL8Hblil
ob6pas 6uxomnaxkmnozo ANR mozda u moasko mozda, xo20a X — NOKQAABHO-
CB5L3HBUL KOMNRAKM,
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Cnencrsue 4 nosyyaercs TpPH MOMOIUK CaeACTBHA 3 H JeMMHl 16.

Jlemma 17. [Tycme X — 8noane pezyasiproe npocmpawcmso u n>2.
Ecau xapaxmep Kax3c0020 KAHOHUMECKU 3IAMKHYMO20 nOOMHONCecm8a eXp,X
He npesocxodum T, mo x(x, X)=1t dasn awboii mouxu x¢ X.

B [11] paccmoTpen cayuaii, korga t=N, B o6mem cayuae nokasareb-
CTBO TO e caMmoe.

Jlemma 18. [Tycms f — HenpepwvisHoe omobpaxceHue Ouxomnakma X Ha
ouxkomnakm Y. Ecau ¥y ..., Y, — N NONAPHO pa3Au4Hblx moyex u3 Y u

-~~~
b={y,..., y,,}(exp,,)’ mo muoxcecmso (exp,f)~'(b) 2omeomopgro mHOMCE-
cmy T{ f~3(y;): i=1,..., n}

IloxasaTeJx bcTBo. Tak kKak f~Y (Y )N (y)= @nnmj_j,m(exp,,f)"‘(b)
={{xp, ..., x,} € exp,X: x; (f—‘(y,)} MMonaras ¢((x;, ..., x,)={xy,..., x,} Aas
BCeX (Xp, ..., X,)€ {f““(y) i=1,..., n}, Jerko noJyyuM, YTo OTOGpaKeHHe
o: M{f~(y):i=1,..., n}j—(exp,f) '(b) aBasercss romeomMopdH3MOM.

Teopewma 5. [Tycmos X — buxomnaxkm u n>2. Ecau exp,X sgasemcs
HEenpepvl8HbLM, OMKPLIMbLM 00pa30m 3aMKHYMOoz20 Gr-nOOMHONMCECMBA HEKOMO-
P00 OUKOMNAKMA, UMEIOWe20 T-pelemKy U3 OMKPbImMslx OMmoOpadCceHul, mo
sec npocmpancmsa X He npegocxooum TA.

Jlokasateabctso. [Ipy nomou teopeMbl 1 Jerko 10kasbiBaeTcs, 4TO
KaXK10€ KAaHOHHYECKH 3aMKHYTOe TOJMHOXEeCTBO MpocTpaHCTBa exp,X O6yler
Ga-noamuoxectBoM. Torna w3 aemmel 17 caeayer, uto my(x, X)==1tA 1aas Bcex
x € X, a u3 3ameuanuss 4 — uro my(y, exp, X)=1A ana Bcex y¢ exp,X. B cuny
tTeopembl 2 w(exp, X)=tA n, Tak kaKk wX=w(exp,X), 10 WX=1A.

M3 teopemsl 5 u pesyabratoB Ul e nuna [9] nonyuyaercs

CanencrBue 5. Fcau X — b6uxomnaxm u n>2, mo exp, X oOydem He-
NPEPbIBHbLM, OMKPHLMBIM 00PA30M HEKOMOpP020 OUKOMNAKMA, UMEIW,e20 pe-
wemrxy u3 omkpuimslx omolépaxceruil, moavko mozda, xkox0a X mempusyem.

OrTMeTHM, YTO KJAacC GUKOMIAKTOB, UMEIOILMX pelleTKy H3 OTKPBITHIX OTO-
GpaXkeHHil, COJEpPIHUT BCe X-MeTpu3yeMmble GHKOMMAKTHl, KaKk H BCe aGCOMIOTHbIE
OKPeCTHOCTHblE PEeTPAKThI.

Jlemma 19 [10]. Ecau f: [F—X — HenpepsleHOe 0moOpaXdceHue mixo-
HO8CK020 KybOa I° pezyaspr020 HecwemHO20 8eca T Ha Ouxomnaxkm X geca T,
mo cyuwecmsyen maxoe 3aMKHymoe nodmuodcecmso Fc Iv, zomeomopgproe I+,
umo ozpaHuueHue f Ha F 28A51€MCSL BAONCEHILEM.

Jlemma 20. /lycme Guxomnaxkm X umeem t-peuiemry U3 OMKPHLINGLY
omobpaxcenuit u F — samxnymoe G,-nodmnoxucecmso X. Ecau Ouxomnaxm
Y sigasiemcsi menpepui8Hbim 06pa3om mHoxucecmsa F u At<wY — HecuemHslil
peyAspHell KapouHaa, mo cyuecmsyem omkpsimoe mHoxucecmgo UY, ma-
rxoe, umo ny(y, Y)=wY dasn sccx yeU.

HNokazareabctBo. [lycte M={y¢Y:ny(y, Y)<wY}. B cuny 3same-
yanust 2 uMeeM, uto wM|<wY u toraa U=Y\ [M] uckomoe.

Jlemmbl 21 [10]. Ecau X— 6uxomnaxm, mo Con X ¢ AR mozoa u moasko
mozoa, xozda X ¢ ANR.

3necb uepe3 Con X 0603HauaeTcsi KOHyC JaHHOro npoctpancTta X.

Jlemma 22. ﬂycmb X — ouxomnaxkm u F— 3aMKHYmMOe NnOOMHONCECH B0

ConX, maxoe, umo F2I 20e ©— necuemusiii pezyaspHoll Kapournaa. Toza
top
cywecmsyem maxoe 3aMkHymoe nodmnoxcecmso Hc X, umo H=I",
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Onpeneaeunne 5 [lycmo X — oOuxomnaxm nw ¥ — pewemnxa oasn X.
Bydem z08opumeo, umo pewemxa ¥ o6aadaem csoiicmgom (=), ecan ¢ '¢(x)
€ ANR Ous scex x € X u das 8cex o¢ V.

Teopema 6. I[Tycmv X — Guxomnaxkm 1 wX=1— HeCUemHblil pezyasp-
Houl Kapounaa. [Tycme exp,X sA8ASeMCSL HENpepbl8HbLM 06PA3OM 3AMKHYMO20
Gy-noomnoocecmsa F 6uxomnaxkma Y, umenoue2o p-peuwemxy u3 OmKpuLmslx
omoobpasiceruit co cgoiicmsom (*), 20e Ap<t. Toz0a mHoxucecmgo M={x¢ X:
x(x, X)=1} umeem nenycmywo snympennocms, u 0as 060l mouxu x €¢(M)
u arboit ee oxpecmuocmu Ox cywecmsyem 3amkHymoe MmHOMcecmso Fx,

maroe, umo Fx—Ox u Fx — I

HokasartenbctBo. [lycrh f: F— exp,X — HenpepuiBHOE OTOGpaX<eHHe
((na)). Cornacio semme 20, CywiecTByeT ToykKa 2, € exp,X, Takas, 4To mX(Z
exp,X)=r1. Ilyctb z,={x], T xk), rne xi+xj, xi¢ X. B cany sameuanus 4,
nx(xy X)=1 Aas8 HeKoTOoporo i,=Ak.

Ecau ycneem mokasartb, urto MHoxectBo M'{x ¢ X : ny(x, X)=1} OTKpPHITO
B X, oTciona Gl caenosano, uto (M) @ (tak xax xie M'). Tlycte x, € M, 7. e.

nx(xe» X)=rt. JlonmycTu™, uto aas kaxao# okpecTHOCTH Ox, TOUKH X, CYy-
uiectByer Touka x € Ox,, aAns koropo# my(x, X)<T, T. €. Xo€ [X\M'],. Umes
B BULYy Jemmy 8 u 3ameuaHue 2, nosyuaem, 4to @ [exp, (X \M'Jexp x < 7. Ox-

HaKo exp, [X \M'|x < [exp, (X \M')exp, x, 0TKYNA W (eXp, [X\M']y) < 1, T.e.

W[ XN\ M']y<1. Tycte A= X\ M, takoe, uto [Alx=[X M|y u |A|<t. Has
M06oM ToukH x ¢ A uepe3d Bx o06O3HAUaEM JIOKAJbHYIO m-6a3y .TOYKH X, MOLI-
HOCTH T,<T, a ueped # — |{%x: x¢A}. Ecim Ox, — npousBoabHasi OKpecT-
HOCTb TOYKH X, B X, TO x ¢ Ox, IJas HEKOTOpoil Toukn x€¢ A (Tak Kak x,¢€[X
N\ M'|=[A]) u, caenosareasto, V=0x, aas HekoToporo V ¢ Bx. DTHM MBI IO-
Kaszan, yto % SBASIETCA JIOKaJbHOH m-6a30H TOWKH X, 4TO BMecTe C |#|<7t
NpOTHBOPEYUT TOMY, uYTto mY(xe X)=7. CnemosatesbHo, M’ OTKPBHITO H- TeM
Gonee (M)== . INpeacrasum X Kak mnpenen HenpepbiBHOro crektpa {X,, nf; a

a’

<B<o(1)} rre wXu<t, u Torna exp, X=lim{exp,Xo=2Zu, pj=exp,nf, a<B
<a)(rr)l}.

YCTb X € (M) u Ox, — OKpecTHOCTb TOUYKH X, He Hapymas oGuHOCTH,
MOXHO cuHTaTh, YT0 OXo=M n Ox,=n_'m.(Ox,) A1 HEKOTOPOro a,. IlycTh

Xy, = Ta(Xo), .., X! —— TNONAapHO pa3NWYHBIE TOUKH NpocTpaHcTBa Xa, H Za,
={an, ey X1} € Za,e B cuny neMMmbl 7, CyLIECTBYIOT NOPSIAKOBOE YHCAO >0,
TOUKU Z2€ Za Y € F 1 oTOGpaxeHue ¢ H3 pelleTKH, TaKHe, UTO:

1) fle'o(y))=p;"(za)

2) pg (20) =2q,

P
Tax Kax p(Za) =2, H xt-Fx), 10 za={xl,. .., xI} 419 HeKOTOPHIX x| €(ng )~ (xL).
top

OueBuaHo, 4T0 p;'(2a) = m7Y(x)X - Xn)(x") u cornacho 1), p-'(24), a, cae-
nosareabHo, H m7!(x}) sBasercs oGpasom GukomnakTHoro ANR.

M3 1= y(x, X)=w(n;'(x}) . x(n;(x)), X) rae x e n (x) = n (g )= Oxo= M,
w usz x(n;'(xl), X)<t caeayer, uro wn'(xl)=t. Toraa no aemme 21,
Con n;'(x!) ABnsieTcs HenpephiBHbIM 0oGpasoM GukomnakTHoro AR, a, cienoBa-
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TeabHO, o6pa3oM /*° ngs Hekotoporo t'=1. B cuay pesyabraroB Engelking,
Pelczynski [12], cneayer, uto Con n!(x]) fABAsieTcs HempephIBHBIM 0GpasoM

npoctpanctBa /%, a B cuHay JeMMbl 19 u JeMmbl 22, cyliecTByeT 3aMKHYTO€ MOJ-

top
MHOXeCTBO Fx,—n'(x!)=Ox, takoe, uro Fx,— /. Teopema noxasana.

Teopewma 7. ITycme X — 6uxomnaxm u wX=1 — Hectemusiii pezyasp-
Houl Kapourana. [Tycme X sBASLEMCSL HENPEPLIBHbIM O00pA3OM 3AMKHYMOZO
Gy-noomnoxcecmsa F Ouxomnakma Y, umerou,ezo w-peuLemsy U3 OMmMKpbLIMbLX
omobpaxcenuii co cgoiicmsom (), 20e Ap<rt. Toz0a mHoxicecmso M={x ¢ X:
x(x, X)=1} umeem Henycmyw 8HympeHHOCmb, U OASL 210601 mouku x €(M)
u nwoboii ee okpecmuocmu Ox cywecmsyem 3aAMKHymoe mHOxcecmso Fx,

top
maxoe, umo F.cOx u F,—1I.

JlokazateabcTBO. M HMeeT HENyCTYIO BHYTPEHHOCTb Mo JemMe 19.
Jlanblle noka3aTeNbCTBO MPOBOJHTCS TaK JKe, KaK B Teopeme 6.

ABrtop Bholpawkaer GnarogapHoctb [. CkopaeBy 3a NMOCTOSIHHOE BHHMaHHE K
ero paGoTe M 3a LlEHHbIE COBETHI.
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