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06 oTobparKeHHAX ¢ MOIYJILHBIMH YCJIOBUSIMH
B MeTPUYeCKUX MPOCTPaHCTBAaX

(IIpedemasaeno waenom-xoppecnondenwmom HAH Vipaunwe B. H. Dymasnckum)

Hayuernw ceolicmen KoHmuHyaAsHo cAGB0 NAGCKUT NPOCMPEHIMS, KOMOpue AsAMomcs obob-
tpeHUEM HEJIEHO S8eIEHHUT NPOCTRPIRCTE JleaHepr, SKAIGUBIOUUT 6 Ce0A UUPOKD UH3GECIHME
zpynnoe Kapro u [elizenbepza. Pazeuma meopus 2paHuMHoz0 noSedenUA KOHMURYEABHO KOAb-
reaus ()-2oMeoMODIUIMOE GIMHOCUMEASHO D-MODYAA MEHCIY KOHMUHYAALHWMU 0GAGCTRAML
6 MEMPULECKUT NPoCMPAHCMSaT ¢ mepasu, B wacmuocmu, npusedenn casdemeus das cay-
YRR KOHIMUHYOABHE CARG0 NACCKUT NPOCMPEHOME U KOHMUHYRASHWT obancmell KeaausKompe-
MmaasHott daunw ne Tepuney—Mapmuo.

[Mpex e vem GopMyIpoORATE PERYILTATHL PAGOTHI, HAIIOMHUM HEKOTOPEIe olipefeneHud. Tonouio-
THYECKOE TTPOCTPAHCTRO ceA3Ho, ECITH 70 HeThad pasbuTh Ha JIBA HEMYCTHIX HEMepereKarmmxes
OTKPHITHX MHEOKECTRA. HATOMHERM Tak®Xe, 9To TOMOMOTHYUECKOE TTPOCTPARCTEO T HAsKIBASTCS A0-
KAALHO CEASHBEM, ECITH Jd JTF060M ero TOIKN g ¥ Mobolt ee okpecTHocTH [/ HAleTed ee cRA3HAL
okpectaOCTL V' C U. KOMIAK THBIE CBA3HBIE XayCA0pdOBHl IPOCTPAHCTRA HAZBIBAIOTCH KOHIMUNY-
yatam. HalloMHAM, 9TO TOMOJOIMYeCKOe MPOCTPAHCTRBO HABLIBAETCA Zaycdopdosdis, €CIIH I
000 Mapbl TOYeK HAWAYTCHA WX B3aHMHO He NepeceKalolipecd OKpPecTHOCTH. B panbHediem
Jutst yobeix MHOKeeTR A, B u € B TonosorngeckoM upoctpanctee I gepez I'(A, B; C') obozna-
JaeM ceMeficTBO BceX KOHTHHYYMOB <, coenuHAMMX A w B B U, T e. Takux, 910 v( |A # @,
yNB # @ u v\ {4UB} c C.

IIpoctpameTeo T 6yIeM HazBIBATL KOMMUNYGABHO COAFHbLM, €CNH J0OYVID Hapy ero To9eK
MOZKHO TIOTPY3UTh B KOHTHHYYM v B T Tlog, xonwmunyasvhotl obaaemvio B TOMOIOT HIECKOM ITPO-
cTpapcTBe T 6ymeM TOHEMATE OTKPBITOE KOHTHHYAIRHO CBA3HOS MHOKecTBO ). Takke mpo-
cTpaacTRO T OVIeM HARKIBATE AOKGALHO KOHIMUHYGALHO CEASHbLM 6 MouKe Tg, eCIH I8 Trbok
oKpecTHOCTH [/ TOYMKW zp HaWeTed okpecTHOCTH Vo C I/ KoTopasd ABMAETCH KOHTHHYANLHOMN
ofmacteio B T, IlpocTpamcTeo T 6yaeM HARBIBATE KOHIMUHYGADHO CEASHbLM B TOUKE T, SCIH I
moboii ee oxpectnocty U Hafinercs ee okpectocts V' C U takas, aro V' \ {zo} gaengercsa Koo-
THHyaJIbHON o6sactoio (cp. [1, ¢. 274]). Hakorern, konrtunyanenyo obinacts D OyneM HazBBATD
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KOMMUHYQADHO ceAsHOT 6 mouxe Tn € A1), ecnm g4 mobolt okpecTHOCTH U TOUKH xn HalimeTcd

okpectHOCTE V' C U7 aTolt ToUkH Takad, uto V M 1) dapndeTcda KOHTHHYaAJIRHON 0HJACTER.
Hamnee H k, k € [0, 00), obozranaeT k-mepryro mepy Xayedopdio MEOMKecTBa A B MeTpHYec-

koM npoctpanctee (X, d). Tquee nyers A — muozkectBo B (X, d). Torza momaraem HF(A) =

= Sup HF(A), HF(A) = inf z (diam A;)*, rre maduMyM GepeTcs M0 BeeM TOKPEITAAM A MHO-

skecTBaMu A; ¢ diam A; < g, (CM manpumep, [2]). Hanomuum, aro diam 4; = sup d(z, y). Kax
zyEA;

H3BECTHO, ECJIA JJId HEKOTOPOro MHOMKecTBa A u k1 = 0 BoinonHeno yciopue H kl(A) < 00, TO

sz(A) = 0 7718 TpoM3BONBHOTO 9HCTa ko > ki (cM., HampuMep, [2, T 7, paza. 1]). B ceasm

¢ 9THM BBOAWUTCA BenmdmHa dimpg A :— sup &, KoTopasd HaswbIBaeTcd xaycdopgosctt passep-
HE(A)>0

HOCTEI0 MHOXKECTBA A.

B panpmefimeM roBopmuM, 9TO KOHTHHYYM B MeTpudeckoM LpocTpamctse (X, d) apngerca
k-cnpamagemuim, eCTH ero Mepa Xaycnopda H * komedHa. 1-cipaMagemMble KOETHHYYMH v 6Y-
JeM HA3BIBATEh MPOCTO CAPAMAREMBMY KORTRUHYYMAMY TUTH KOHTHHYYMAMH ®xoHewHotd datmst,
a H1 (v) — daunoti y. B. @yriene paccMaTpUBal CHCTEMBL Mep B aOCTPAKTHOM MHOXKecTBe X
¢ (pUKCHPOBAHHON OCHOBHON Mepoii (cM., Hanpumep, [3]). Hamu 6yny T paceMoTpensl cucTeMul 60-
PEJIEBLIX MED, aCCOLUUPOBAHHBIX ¢ KOHTHHyyMaMu B MeTpudeckux npocrpatcreax (X, d). Umen-

HO, Mepa mﬁ),k), ACCOTIMHPOBAHHAA ¢ KOHTHHYYMOM + B (X, d), ompenendercs 114 Kax10ro Gopene-

Boro muozxecta B B (X, d) kak xaycnopdopa mepa H g nepecedennst By npn GHKCHPOBAHHOM
k > 0. B panprefimem fja Jp000ro KOHTHHyyMa v € [’ Mepa my = m,(y1 .

[Iyets Teneps (X, d, 4) — MeTpHyecKoe TpocTpaHCTBO ¢ GopeneBott Mepott . HeoTpumarens-
HYE p-I3MepuMyo GyHRID p: X — [0, co| HaskIBaeM donycmuamott I ceMetic TBa, KOHTHHYY-

moe I', mumem p € admD, ecnu [ pdmy = 1, Vy € T
X

p-modyan, 0 < p < oo, cemefictBa [ konTuayyMmoR v B (X, d, ) oLpeiesnM ciepyommum
obpasoM;

MMZlﬁ/fdu )

peadmI’

Bzece noonpenenuaM My(I') = +oo, ecmn ' = @,

Hycrs D u D' — korTHHYabHBIE 00acTh B npoctpadcTeax (X, d, p) u (X', d', ') cooreTer
BeHHO, (J: X — (0, 00) — p-mamepumMas dyHRImA 0 p € (0, 00). ['oBopmM, 9TO ToMeoMopdaM
f: D —= D apnaetca xonmuMyaavHo Koavuesum () -zomeomophusmom & mowke xg € I OTHOCH
TeMRHO p-MOJTY A, eclTi HepaBeHC TBO

M) FCED) < | Q) 1P (dla,m0)) ) @)
AnD
BRITOMHAETCA A8 J06oro Konblia A = A(xo,r1,r2) = {x0 € X: 1 < d{z,x0) < r2}, 0 <

< 7 < 1y < 00, MOOLIX ABYX KOHTHHYYMOB Cy C B(mo,rl)ﬁ Du Cy c D\ B(zo,re) u noboi

Gopeqesolt dyukuum 7 (r1,72) —+ [0, 00| Taxoi, 4ro f n(r)dr = 1. Tomeomopdmam f: D — D’
1
ECTh KOMMUMYAALHO KoAbUesot () -zomeomopdusam, el f ABRIACTCH KOHTHHYAJIBHO KOIBIEBEIM

(J-roMeoMopdUIMOM B KamkIob Touke zg € 1.
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Hanomoum Takxke, 9ro npoctpadcTBo (X, d, ) HasniBaeTcs a-pezyaapuvise no Aavgopey,
ecaH cyllecTByeT HocTogHHag C > 1 takag, uro C~® < u(B,) < Cr® ngna Beex mapop B,
B X pamgmyca r < diam X. Kak m3BecTHO, a-peryigapHBE OPOCTPAHCTBA HMeT XayclopdoBRy
pasMepHOCTE « (cM., HampnuMep, [4, c. 61]). IlpoctparcTBo (X, d, 1) HASBIBAETCA pezyAapHbim 1o
Anvdopey, ecni 0OHO a-peryaapHo mo Amkdopey ana HekoToporo a € (1, c0). ['oBopaAT Takxe,
ITO MPOCTPAHCTEO (X, d, 1) a-pezyaapro ceepry & mowke xg € X, €CIIH CYIIECTBYET MOCTOAHHAA
C > 0 raxada, urto u(B{zg,r)) < Cr® pna Beex mapoB B(xg,r) ¢ LeHTpoM B Touke zp € X
pazsmyca r < rg. DyZeM Takie TOBOPHTE, 9T LpocTpaHcTBo (X, d, p)-pezyaapno ceepry, ecin
TOCTIe/THEE YCIOBHE BRITIOHEHO B KAk ol TOUKe x J1A HeKoToporo a € (1, co).

I'pamuny 40 xonrmEyaapHOM ofmacTi [) 6yJeM HA3BIBATH KOWMUHYGAPHO caabo maockol
6 mowke xo € A1) oTHOCHTENBbHO p-Moaynd, p € (0, oo), ecnmm fng moboro uncaa N > 0 u mobott
okpecTHOCTH U TOYKH x¢ HalifeTcsa ee okpecTHOCTE V' C U Takas, 9To

Mp(T(E,F;D)) > N (3)

I smo0eIX KouTHHYyMOB E u F' B D, nepecekawimux oU u V. Hanee 80 OyneM HazbBaTh
KOHTMURYGAYHO CUABHO docmumcumot B TOUKe xp € A0 oTHocHTenbHO p-Monynd, p € (0,00},
ecau Ams jaroboil okpecTHOCTH U TOYKH g Hafinercs xkomnaxT F C D, oxpectnoctes V. C U
TOUKM g W 4ucio § > 0 Takwe, 970

Mp(I'(E, F; D)) = 6 (4)

Jutst oboro Kontunyyma F B D, nepecekaromero 8U u 8V (cp. [5]).

Hakorer, 0D HazpIRAeTCHd KOWMUHYMABHO CUABHO GOCMUMCUMOT OTHOCHTEIBHO P-MOIVIIH,
p € (0,00), B KoMmMUNYGALHO cAab0 RACCKET OTHOCHTENLHO p-Monyist, p € (0, co), ecnu coot-
BETCTBYROIIHE CBOMCTRA MMERT MECTO B KaryKJol TOUKe ee TPAHUIHL

Cnenya [5], ropopmM, gto dhyHKIHS ¢ X — R nMeeT xonewnoe cpednee xonrebanue & movie
xo € X, cokp. ¢ € FMO(zp), ecrm

— y)
lim —— x) — @ | dpl(z) < o0, 5
s [ @) @l )
B{xq,s)
1
rae e = Bl / w(x)dp(x) — cpennee 2navenne GyHKImE ¢ 10 wapy B(zo,s) =

B{zg,s)
= {x € X: d(z,z0) < £} OTHOCHTENEHO MepHI p. 3/echk yesorHe (5) BKIIOYUAET OPEIIoIoKeHN e,
9TO ¢ METErPHUpYeMa OTHOCHTEJIBHO MEepHI 4 10 HeKoTopoMy wwapy B(zg,€), £ > 0.
Ipenmosxkerue 1. Feau daa wexomopozo nabopa wucea p: € R, £ € (0, £,

— 1
i%#(mvw))m/) (@) — | dplz) < o0,

mo ¢ € FMO(xzp).

Cnencteue 1. B uacmnocmu, ecau

— 1
g%m / ()| dp(z) < oo,
B(zn,2)

mo ¢ € FMO(x).
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BapmaHTH cnenyrommett TeMMbI 13 |5] 6b1IH cHadana fokasansl 1nda BM O dyBKImi n BHy T-
perHmx ToueKk ofmactn D B B™ mpu n — 2 1 n = 3 COOTBETCTBEHHO, 8 3aTeM JIJI TPAHIIHBIX
Todek DD B R, n = 2, ¢ yenoBueM ynpoeHHd Mephl B F'M O dyHKIH (cM. HCTOPHEO BOIPOCA.
fostee mozpobuo B [1, o 13)).

Jemma 1. Ilyems npoecmparncmeo (X, d, i) p-pezyaapro ceepry ¢ p = 2 6 mowxe zg U

o
p(Bao,20) < 710 L p(Blaar))  r e (0,m0). (©)
Tozda dan mobotll neompuyamearnots gyrxyuy w: X — R xaacca FMO(zq)

‘P(x)d”(w)lf = O(loglog i) (7)

Alzoe,20) (d(:ﬂ, 350) log d(w,mo)

npu € — 0 u nexomopom €0 € (0,80), 2de do = min(e *,do), do := sup d(x, zo).
zeD
1. Moaynu ceMelicTB KOHTHHYYMOB, COEPYKAI[MX TOYKY.

Jlemma 2. Ifyemas ewnoareno yoaoeue

WF(d(w, o)) dp() O(U?ﬁ(t) dt] ) (8)

Afzn,2,20)
npu e — 0, zde g € (0, 00), u nyeme Y(t) — neompuyameavnas gyrryua va (0, 00) maxas, wmo
&0
0 < f(t)dt < oo, Ve € (0,20). Tozda p-modyaw, p € (0,00), cemeticmen 6cex KOWMUNYYMOS
&

g X, codeporcauiud MouKy To, PASEH HYAK.
Bamenanue 1. Yenopue (8) BKIIOYAeT Lpelnoozkenue, 910 upu € — 0

YP(d(z, z0)) du(x) = 0( {/@b(t) dt] ) Yer € (0,€0).

Alzoe,81)

Teopema 1. ITyemv daa nexomopozo =g € (0,00), npu g — 0, swnoaneno yeaosue

[ Fe{in])

Afzn,2,50

Tozda p-modyar, p € (0,00), cemeticmea scex xowmumyymos 6 X, codeprcarwyua mowxy o,
PABEH HYAIO.

2. Cnabo nnockue npocrpancrsa. Ananoruadno [5] (em. takzxe [1, ra. 13]), KonTunyain-
HO CBASHOE TpocTpaHcTBO (X, d, ) HAZKIBAEM xonmunyasvho caabo naockum & movwke xy € X
OTHOCHTENBHO p-MOsyns, p € (0, 00), ecnm s mrobott oKpecTHOCTH U TOUKE @y B MO60TO THCITA,
N > 0 matigerca okpectHOcTb V' C U ToukE zo Takad, 9to Mp(I'(E, F; X)) > N nna mobbx
koHTuayyMoB F u F' B X, nepecekarpmpux V' u oU, [oropuM Tak:ke, 9T0 KOHTHHYAJIBRHO CBA3-
Hoe npoctpatcTBo (X, d, 1) xowmunyaavio cuavio docmusicumo 6 mowke £ € X OTHOCHTENLHO
p-Mozyns, p € (0, 00), ecam fiist moboit okpectaocT U TouKHd xg Hafimercs okpecrHocTs V C U
TOYKH Zp, KOMIAKTHOEe MHOXKecTBO £ B X m uncno § > 0 taxme, aro M,(I'(F, F'; X)) = é nna
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nwboro korTuHYyMa F' B X, mepecekawiero 9V u o7, Hakoler, ropopumM, 9To HPOCTPAHCTBO
(X, d, 1) monmunyaavno caabo naockoe (KOHMUNYAALHO CUABHO JOCTRUNCUMOE), ECITH COOTBETCT-
BYIOIIME CBOHCTBA BLITOJIHEHBI B KA J0H TOYKe MpOCTPAHCTRA.

Teopema 2. Feau npocmparcmeso (X, d, ) xonmunyasvho caabo naockoe & movxe xy &
€ X ommuocumeanro p-modyaa, p € (0,00), u yerosue (8) (s wacmmocmu, (9)) ewnoaneno, mo
(X,d, p) xonmunyassHo c6A3HO 8 MouKe Lo

ITo zameuanunio 13.8 B [1] UPHXOIUM K CIEAYIOLIEMY 38K/IIOYCHHIO.

CrencrBue 2. Feau npocmparcmeo X KOHMUNYGABHO CAGBO TLAOCKOE OIMMOCUTIEADHO P-MO-
dyas, p € (0, 00), u p-pezyaapro ceepry 6 mowxe zyp € X ¢ p> 1, mo X xommuryasvHo ceasHo
& TovKe Tp.

3. KonTunyasibHble 00J1aCTH KBA3ZMIKCTPEMANbHON AIuHbl. KoHTHHYATEHAS 0OJIaCTh
D e (X,d, 4) siBnsieTcs xonwmunyaibiotl 06aacmvI0 Keasuskempemansioth daunse OTHOCHTEIBLHO
p-Monyiis, p € (0, 00), cokp. xonmunyasvnott QED obaacmuio, eciu

My(T(B, F; X)) < KMy(T'(B, F; D)) (10)

JUTA HEKOTOPOTO KoHewIHorTo wuena K = 1 u mobex koETHHYYMOB £ 1 F'B D (cp. [6]).

Kag puznO HelocpecTBEHHO W3 olpefedenni, KonTuayaibable QED ob61acTi B KOHTHHYAIb-
HO €/1a00 INIOCKHX HPOCTPAHCTBAX OTHOCHTENIBHO p-Moay/d, p € (0, 0o}, HMEI0T KOHTHHYAILHO
ciabo miaockue Tpagdiibl. Takum 0HpazoM, NPHXOAHM K CHASAVIONHIM pe3yjbTaTaM Ha. OCHOBE
TEOPHUH TPAHUIHOTO TOBEEHNA KOHTHHYATBRHO KOMBIEBRRX (J-TOMEOMOPGMUIMOE OTHOCHTENHHO
p-Monynd, p € (0, c00), paseuTolt B pabore |7].

Teopema 3. Hycmv f — xonmunyaadsto xoabueaoti () -20MEOMOPFHUIM OTIHOCUINEABHO P-MO-
dyaa, p € (0,00), meorcdy xowmunyaasismu QED ofaaemamnu D u D' & xowmunyassno caabo

NAOCKUL NPOCIPAHCieal X (i X! COOMGEMCMGERNO, NYCIMD F — ROMILAKITL. ECJEU G MoYKe
xo € G0
Qz)dp(x) F
- lo 11
2z, 20)7 g : (11)
Az .z,20)

b
mo [ donycxaem npodoancenue & mouxy xg no Henpepmesrnocmu & (X', d').

CrnencrBue 3. B uacmHocmu, 3aKmoMERUE MEOPEMbL § UMEETT MECIRO, E€CAY CUHZYAAPHBL
UHIMEZPAA

/wa0)<oo (12)

CHOUMEA 8 OKPECTAHOCTRY, TROWKU X().

Teopema 4. [Hycmv f — xonmunyasbHo xoabuesoti () -20MEOMOPPUIM OTRHOCUINEABYHO P-MO-
dyan, p € (0, 00), merncdy xonmunyasvrismu QED obracmamu D u D' & wonmunyassro caabo
naockuz npocmpancmear X u X' coomsememesenno, nyems D — womnaxm. Feau @ € LY (D),
mo obpamints zomeomopdusm g = 1 donycxaem nenpepusnoe npodossrcenue g: D' — D.

Teopema 5. Hycme f — xonmunyaabsto xoavueaoti () -20MEOMOPHUIM OTVHOCUINEABHO P-MO-
dyan, p € (0, 00), mencdy vommunyaavrnmu QED obrocmamu D u D' & xowmunyasvro caa-
6o naockux npocmpancmsor X u X' coomsememsenno, nyems D u D — womnaxmor. Eeau
¢ e 1} o( D) ydosaemeopaem yeaosuo (11) uau (12) 6 xaowcdot mouwe xg € 8D, mo [ donyc-
xaem zomeomopdroe npodoasicernue fi: D — DY,
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Teopema 6. [lycmy [ — xonwmunyosvHo Koavuesot (J-20Me0MOphusm OMHOCUIMEADYHO P-MO-
dyaa, p € [2,00), meacdy xonwmunyarvrsuu QED obaracmanu D v D' s xowmumyassro caabo
naockuz npocmpanemsar X u X' coomsememsenno, nyems D w D — xomnaxmor. Feau s newo-
mopott mowxe xo € 0D Pyrwyua Q: X — (0,00) usmeem xonennoe cpednee xoaebanue & morxe

xro € 8D,

p(Blao,2) < v log™? _ p(Blao,r)  Vr e (O,r0), (13)

u npocmpancmeo (X, d, ) p-pezyaapro ceepry 6 mowke xg, mo [ donyckaem npodoadrcerue
& mouky Ty no Henpepwienocmu. Foaw nocaednue dsa yorosua ewnosnenvt & xamcdol moke
xzo € 8D, mo f donycraem zomeomopgroe npodoancenue s fi D — D

Samenanue 2. B cinydae peryviagapabx 1o Ansgopey IpocTpaHCTE HMeeT MecTO JazkKe YCJI0BHE
YIBOCHHS Mephl, KoTopoe cuibHee yesoprs P.P. Camumora (13). B cmny komnaktaoctd D, @
HHTErpUpyeMa B OKpecTHOCTH 4D, 9To chaefyeT M3 YCJIOBHS KOHEYHOTO CPEeNHEero KoJjebaHnmsd
B Toukax A0, Hamomanm: 9ot Q) € FMO(zg) mpu zg € 8D, 10cTATOTHO BHIMOMHEHHS YCTOBAS

— 1
lim ) / Qlx) dp(z) < oo.

=0 B(xo, €
B(xn )

4. MHOKeCTBA KOHTHUHYAJIBHO HYJIEBOU JKCTPEMANBHOW JAUHBI. 3aMKHYTOE MHO-
:kecTBO A B mpocTpaHeTBe (X, d, 1) 6y7eM HAZBIBATE MHONCECTREOM KOHMUHYGALHO HYAEE0T
axempemaivnoti dauns OTHOCHTENBHO p-Monynd, p € (0, co), cokp. KoHTHHYATBHEIM NED-mmo-
DHCECTNEOM, ECITH

My(T(E, F; D)) = My(T(E, F; D\ 4)) (14)

st mobol KorTunyansaol obnacty D B X u mobbix kontumyymor E u F e D (cp. [1]).

Takzke kak u B R™, n > 2, kopruayaisasle NED-MaOXKecTBa A B KOHTHHYAJILHO ¢/1a00 ILJI0C-
KHX TPOCTPAHCTBAX OTHOCHTEMBHO p-MOyns, p € (0, co0), He MOTYT MMeTh BHYTPEHHHX TOUEK H,
KpoMe TOTO, OHH He pasOWBAOT MPocTpaHCTBO X Jlaske JOKATBbHO, T.e. [\ A WMeeT elMHCTBEH-
HY KOMITOHEHTY KOHTHHYAJBHON CBASHOCTH 114 MO0 KOHTHHYAIRHON obnactn £ B X . Taxnm
ofipazoM, JoHoJHeHrHe K KoHTHHYa bHBIM NED-MbaoxkecTRam A B X Openctapiisger coSoi BecbMa
AcTHRI caydail KoRTHHyaIbHEX QED-obnacteit. [losToMy koETHHyaIbHBEe NED-MHONKeCTBa
B KOHTHHYAJILHO €1a00 IVIOCKHX [POCTPAHCTBAX OTHOCHTENLHO p-Monyieil, p ¢ (0, co), urpamot
Ty Ke POk B TMPOHIEMAX YCTPAHMMOCTH OCOOBIX MHOKECTE MPH KBa3MKOHMOPMHBIX OTOOpasKe-
HHAX W UX oGobUeHnay, Kak o B R™, n = 2.

Teopema 7. Hyems X v X' — xomnaxmmse KOHMUHYGABHO CAGBO MAOCKUE NPOCTIPAHCITIGS
ommocumearno p-modyan, p € (0,00), D — xowmunyasvnas obaceme 6 X, A € D — xonwmu-
rnyaavnoe NED-wmnoorcecmeo 6 D w f — xwonwmunyanssio xoavuesolt (J-zomeomoppuss ommocu-
meavno p-modyan, p € (0,00), us G = D\ A ¢ X' ¢ wonmunyasvreen NED-mrosxcecmeom
A'=C(A f). EBeru @ € LL(D), mo obpammnd zomeomoppusm g — £ G' = G, G = F(@),
donycraem nenpepustoe npodoascenue §: D' — D, 20e D' = G'| J A"

Teopema 8. Hyems X u X' — KoMRaxmmuwse KOHMUHYAAEHO CAGBO MAOCKUE NPOCTIPAHCIGS
OTHOCUTEAYHO D-MOodyad, p € [2,00), D — xowmunyasvnas obaacms 6 X, A C D — xonwmu-
nyaarnoe NED-mnoscecmeo 6 X u [ — xoumunyaashno xoavuesol (Q-zomeomophuss ommo-
cumearho p-modyaa, p € [2,00), us G = D\ A 6 X' ¢ wowmunyaavnon NED-smnoxcecmeom

12 ISSN 1025-6415  Reports of the National Academy of Sciences of Ukraine, 2014, M1



A= C(A, f). Beau @ umeem xonewnoe cpednee xoaebanue u X p-pezyaapno no Aavdopey
¢ wasrcdoti mouxe xg © A, mo f donyckaem zomeomopdroe npodoasicenue f: D — D' zde

D =ca'A, & = fa).
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Hromumym npukacdnotl momemamur Hocmynuao s pedaruure 04.06.2013

w mexanury HAH Yepounw, Honews

0. C. AdranacneBa

[Ipo BinoOparkeHHd 3 MOAYIBHUMH YMOBAMH Y METPUYHHUX IPOCTOPax

Busueno saocmusocmi KOWMURYTASHO cAnB0 NAOCKUE NPOCMOPLs, AKL € YIN20ABHEHHAM HEUo-
daswo esederiuxr npocmopis Jvosnepa, wo sxawnmoms s cebe sunzaavno sidomi zpynu Kopro ma
Tedizenbepza. Possunymo meopin zpanuinol nosedinki xKommunyoavho xisstesur ()-zomeomop-
Pilamis SIOHOCHO P-MODYAR MK KOHIMURYTASHUMY 0BACCMAMY Y MEMPUTHUT RPOCIMOPIT 13 Mi-
pasmu. Soxpema, Hosedeno Hacaidku Jas sunadry KOHMUHYLALHO CAGLO NAOCKUT NPocmopls ma
KonmuHyaasnur obancmel] weaatexempemaarvnol dosocwn an Fepinzom—Mapmio.

0. 8. Afanas’eva

About mappings with modulus conditions in metric spaces

The properties of continually weakly flut spaces that are a generalization of the recently introduced
Loewner spaces including the well-known Carnot and Heisenbery groups are studied. The theory
of the boundary behaviors of continually ring QQ-homeomorphisms relative to o p-module between
continual domains in mefric spaces with measures is developed. In particular, the consequences for
the case of continually weakly flat spaces and continual quasiextremal length domains by Gehring—
Martio are presented.
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