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3aluCKu HAYIHBIX
cemuuapos IIOMU
Tom 383, 2010 r.

II. A. Ilyrad, B. A. Illabik

OBOBIIEHHBIE EMKOCTU U
IMOJINS APAJIBHBIE ITOBEPXHOCTHA

BBEIEHUE

X. Apkasa u M. Oruyka BBeau B [1] moHsTHE 00OOIIEHHON €MKOCTH
KOHIEHCATOPA, DKCTPEMaJbHBIE (DYHKIMKM KOTOPOU, B OTJAMYIUE OT KJIAC-
CUYECKO EMKOCTH, yAOBJIETBOPSIOT, BOOOIIE MOBOPS, BEIPOXK IEHHOMY BJ-
JUIITAIECKOMY YPABHEHMIO.

Onm paspaboTaqm METON SKCTPEMAIBHOU METPUKU BEKTOPO3HATHBIX
MEp M C €ro MOMOMBID YCTAHOBUIM AHAJOI'M W3BECTHBIX COOTHOIIEHUN
MEXIY eMKOCTBIO KOHIEHCATOPA, MOAYJIEM CEMEUCTBA KPUBHIX, COCIUHA-
IOUUX ILIACTUHBI KOHAEHCATOPA, X MOIYJEM CEMENCTBa IMOBEPXHOCTEN,
OT IETAIOIINX UIACTUHEL KOHIEHCATODA.

Huxe ¢ nomompio 5Toro Merona u HOCTPOEHUN U3 [2] HOLydYeHBL CO-
OTHOIIEHNSA MexK1y OOOOIIEHHON €MKOCTBIO KOHAEHCATOpa U 0000IIeH-
HBIM MOZYJIEM CEMENCTBA OBEPXHOCTEN, OTIEIAIINX [IIACTUHEL KOHI€H-
caTopa U He IEPEeCeKaIIuX IPENNUCAHHOe MHOXKECTBO (TeopeMbl 1-2).
[oKa3bIBAETCA CBOMCTBO ANIPOKCUMUDPYEMOCTU U3HYTPU DTOIO MOIYJIA
MOJIYJIEM CEeMEeCTBa, [OIUD [PAILHEIX TOBEpXHOCTER (Teopema 4).

§1. HEOBXOIUMBIE ONPEAEJEHUAS U ®AKTBI

B mampmenmmem R — €BKAMIOBO MPOCTPAHCTBO C 1 = 2, L u Hy —
cooTBeTCTBEHHO k-MepHbIe Mephl Jlebera u Xaycgopda. us K, F C R™
gepes d(K, F) o6o3Hadum eBkauaoBo paccrosnue mexay K u F, gepes
d(z, F) — paccrogame ot Touku x € R" no F. 3amuck F, OF, int F' o3Ha-
9AeT COOTBETCTBEHHO 3aMLIKAHWE, TDAHMUILY, BHYTPEHHOCTH MHOXKECTBA,
F B ronoanoruu R"; K € F osunauaer, uro d(0K,0F) > 0 u K C F;
B(z,r) ={y € R" : |x —y| < r} — wap ¢ menTpoM B TOUKE T € R"
paguyca r > 0. Ilycts 1 < p < 00 u ¢ Takue,ITO % + % =1; Ap - xracc

Kaouesbie ca06a: KOHIEHCATOP, EMKOCTh KOH/IEHCATOPA, MOAYJIb CEMEUCTBA KPU-
BBIX, MOJyJIb CEMEUCTBA [OBEPXHOCTEMN.

Pabora Bbmoanena npu noggepxkke Poccuickoro ponma (pyHIaAMEHTATBHBIX UC-
caegoBanuu (rpant 08-01-00028) u BO PAH (rpaut 09-III-A-01-0007).
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JIOKAJIBHO MHTerpupyeMelx GyHkiun w : R™ — (0, 400), ygoBieTBOpsIO-
mux ycaouo Makenxaynra [3]:

oy (G )
up — [ wdr| — [ w T 00,
W@Q Q1)

rge |Q| = £,(Q) u cynpemym 6epeTcsa mo BeeM KOOPAUHATHBIM KyOam
Q C R". Ilycre A = A(z) — HOIOKUTEIBHO OIPELCNCHHAS CUMMETPUIE-
CKas 1 X n MaTPUI@A C I3MEPUMbIME 10 Bopemro koMnorerTamu a;;(x) u
Takas, ITo

( 2/p|£|2 < Zaz] 7)€ < Cow2/p|£|2
1)

s ao6oro sektopa £ = (&,...,&,) E R nx € G.

B ganpuenmem G — OTKPBITOE OrpaHUYEHHOE MHOXKeCTBO B R™. IlycTh
B = B(x) = {b;j} — obparnas marpuna gix A. Torga (cm. [1]) mgus
MaTpunbl B cropaBeiMBbl HEPABEHCTBA,

( Z/p|£|2 < Zb 1,5 () &5 < ng(x)_Z/p|£|2'

[V

Monoxum A[€] = (Zai7]~(:ﬂ)§i§j) g € € R", n ecmm £ = {(x)
i,J

— BEKTOPHO3HAYHAS u3MepuMas no bopemo dyuxuus wa G C R™, To
1

Ay (€) (ffl ]pdx> Ananoruuno onpegemum B[E] u Bp(§). 3ame-

2 2
tuM, 90 A 1 B moryT 6eITH 3amucanel kak A = VA, B = VB

C IOJIOXKUTEJBbHO OIIpeNeJICHHBIMN CUMMETPUICCKUMU 71 X 71 Ma,TpI/II_Ia,MI/I

VA, VB. Toraa Al¢] = |VAE|, BI¢] = [VBE], A€ (fw—ad)
B, = (f|\/—£| d:v) Kpowme Toro,

< cow() 7 [¢],
1
) (1)

cow(x) 7 [¢].

ITo onpepgenenuto, gus © ¢ G marpuny A(z) Oygem cuuraTh PAaBHOU exu-
HUIHO MaTpuie, ymuOKenHo# Ha w(x)?/P. flcwo, uTo cooTHomenus (1)
cpaBeuBeL U st © € R™\ G.

co tw(@) 7 [¢] < [VAE|
co tw(z) 77 [¢] < |VBE|
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O6o3nauum yepes L7V (D) (LPY(D,R™)), rge D — OTKPBITOE MHOXE-
crBo u3 R", kunacc 6opeaeBckux gyskuun f : D — [—o00,00] (BexTOp-
(I)yHKHI/Iﬁ f = (fl: - -:fn): fl € Lp,w(D), = ]-7 - '7”)7 AL KOTO-

1

pecx [If]l = [fllpw = Q}‘mp wd:v)P < oo. It w =18 R" momo-

xum LP(D) = LP(D), L"*(D,R") = LP(D,R"), || fllpw = [Ifllp- "Te-
pes LE"(D) obosmauum kracc 6openesckux dyskmuin f : D — [0, 00],
f € LPY(D). Beegem gz w € A, IpPOCTPAHCTBO Lzl),w(G) dyuxImIn
u: G — (—00,00), I0KaaBHO UHTErpupyeMbxX B G, uMernmux B G 0606-

1
IICHHBIE YaCTHEIE Npom3BOgHEE ¥ Takwx, 4T0 ([ |VulPwdz)? < oo.
el

Hycrs Fy, Fy — Hemepecekaiommecs KOMIAKTEL Taxkue, 94To Fy NG # @,
FiNG # @, E - orpasniennoe 3aMKHyTOE oTHOCHTE16HO R\ (Fy U FY)
MHOKECTBO, HU OJHA KOMIIOHEHTA CBA3HOCTH KOTOPOr'O HE MMEET IIpe-
IeIbHBIX Touek Ha Fy U Fy. Torna uabop (Fo, F1, G/ E) HazoBeM KOHJEH-
catopoMm B (. Ompenennm (A, p)-emxocts kougencaropa (Fy, Fi,G/E)
KAK BEIAIUHY

Cy (Fo, Fi,G/B) = inf A,(Vu),

rae uaduMym Geperca mo Bcem qyskmuam uw € Ll (G) N C>®(G),
0 <u <18 G, paBbIM j B HeKoTOpou okpectHoctu Fj, j = 0,1,
U TMOCTOSHHOU B HEKOTOPOU OKPECTHOCTHU KAXKIOU KOMIIOHEHTHI CBA3HO-
ctu mHOXecTBa F. Kiacc Bcex Takux HOMyCTUMBIX (DYHKIUEA OO0O3HA-
YUM 4gepes admA7p(F0,F1,G/E). 3aMbIKaHUE 3TOr0 KJIACCA (DYyHKIUN B

mopue L}, (G) obospaumm wepes D = D*(Fy, F1,G). Ormernm, 4o
B ciyiae E = O emkocrb qu (Fyv, F1,G/E) coBnagaer ¢ eMKOCTBIO
P

qu (Fy, F1,G), BBenennon B [1] (em. [1, npemaoxenue 5, c. 71]). Ilpu

P

w=18R"uA =1, roe I — eluHNIHAA MaTpPULA, qu (Fv, F1,G/E)
P

pasra emxocru Cp(Fy, F1,G/E), paccmorpennon B [2], pua A = w?/PT
eMKOCTh C‘*A p(FO, F1,G) pasua emxocru Cy, o, (Fy, F1,G), paccMOTpeHHOR
B [4]. ’

Boinykiywo 060m04Ky 1+ 1 TO4eK, He Jexkaumx B ogHou (n— 1)-MepHOon
CANEPILIOCKOCTH, HA30BEM N-MePHBIM cuMILiekcoM. [loms apom Oy xem Ha-
3BIBATH OOBEIUHEHNE KOHEYHOrO MMCJAa CUMILIEKCOB. ['paHuily momusapa
WU €e 9acTh OyAeM HA3BIBATDH IIOMUD IPATBHON MOBEPXHOCTHI. KoMmakT
o, pacnonoxerss B R\ | Ha30BeM NOBEPXHOCTHIO, OTAeasaiomen Fy o
Fi 8 R"/E, eciu R"\ 0 = A(o) U B(0), rae A(o), B(o) — Henepecekaio-
myecs OTKpBITHe MHOXKecTBa u Fo C A(o), Fy C B(o).
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IIo nocrpoenuro, 0A(c) N E = @&, 0B(o) N E = @, 0A(o) U
0B(o) C o. CeMmelCTBO BCEX TAKUX [OBEPXHOCTEH 0 OOO3HAYMM de-
pe3 X(Fy, Fi, R"/E). Eciu mpu 5TOM 0 SBISETCA TPAHUIEN HOJAUDIDA,
TO CEMENCTBO BCEX TAKWX MOJIMD IPAJLHEIX NOBEPXHOCTEN OO03HATUM -
pes EO(Fo,Fl,Rn/E).

Eciu 0 € ¥(Fy, F1,R"/E), to 0 N G Ha30BeM IOBEPXHOCTHIO, OTeE-
asowent Fy or Fy B G/E. CeMencTBO BCeX TAKUX IIOBEPXHOCTEH 060-
suauuMm vepes X(Fy, F1,G/E). Eciu E = &, To Takoe ceMencTso Oygem
o6osunavars deped X(Fp, F1,G). AHaJIOrMIHO OmpemenuM CeMENCTBO IO~
JUpApaTbHLIX ToBepxHOCTen YO (Fy, F1,G/E). llonoxum w = w'~? npu
w € Ap. Onpegeaum (g, W)-MOLYIb CEMEUCTBA ¥ GOPEIEBCKIX MHOMXKECTB
u3 G Kak BeIUIUHY

M, sX) = inf/pq w'™? dx,
G

rae uadumyM OGepercs mo BceM OOpeJeBCKAM (DYHKIUsAM p € Li@(G)

TaKUM, ITO fden_l > 1 s Bcex o € X. Kiacce Bcex Takux IOMyCTH-
o

MBIX (PyHKIME 0603Ha4uM depe3 Adm, 5 (X). Ecm ¥ = X(Fy, F1,G/E),
T0 o6o3HauuM M, 5(X) = M, 5(Fo, Fi,G/E). CoorBercTBeHHO A ¥ =
¥0(Fy, Fi, G/ E) nonoxum M, () = MJ . (Fy, Fi,G/E). Cemetictso 3,
xas koroporo M, (X') = 0, HazoseM (¢, W)-uckiodnTesHbM. Ecin He-
KOTOPOE YTBEPKIEHWE BHIIOJIHACTCS IJS BCEX MHOXKECTB 0 € X \ X/
rae ¥/ — (¢, W)-ACKIIOIATEIBHOE CEMENCTBO, TO OyAeM T'OBOPUTH, 9ITO
DTO yTBEDXKIEHUE BBIIOJHAETCA HA CEMEMCTBE MOBepXHOcTen X (g, w)-
nourn Beogy ((¢, w)-m.B.). Ormernm, uro M, z(X') =0 gma ¥’ = {0 €
Y(Fo, F1,G/E) : Hy_1(0) = oo}. Iycrs p € LY™(G). Byaem rosopurs,
qTo p € X(Tr/nq@(E), ecan QyHKuMs p (¢, W)-1L.B. IOMYyCTUMA [JIs CeMEH-
crBa X. 3BectHO (cM. [3]),4T0

M, (X) = inf { /pq w'™ldz:p e Xc\l_r/nq,@(E)}.
G

AmamornyHo BBENEM KJIACCH MOMYyCTUMEIX (DYHKINU, CBA3AHHBIX C Ce-
meicTBamu nosepxaocTen X(Fy, Fi, G/E) u X°(Fy, F1,G/E). O603aa1um

ux coorBeTcTBeHHO depe3 Adm, g (Fo, Fi,G/E), Adm, 4(Fo, F1,G/E) n
—~0
Adm) ,(Fo, F1,G/E), Adm, 4(Fy, F1,G/E).
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Tenepp ompegeaumM MOIYJIb CHCTEMBI BEKTOPHBIX OODPEJEBCKUX 3apsi-
noB Ha G. Ilycte v = (v1,...,V,) — BEKTOPHBII OOPEJIEBCKUN 3apsi HA
(G, IbU KOMIIOHEHTHI V; TIPEACTABIAIOT COO0U GOPEIEBCKUIE MEPHI CO 3HA-
KoM (uHaYe ToBOpA, 3apsaasl). [lonHy0 BapUaLuio BEKTOPHOrO 3apaa |v|
omnpeneanM paBeHCTBOM

[vI(K) = sup Y (i(w(l@))z)é

i=1

s moboro 6openesckoro muoxectBa K C G, rae cynpemym GepeTcs mo
BceM pasbuenusaM {I;} muoxecTBa K Ha GopeneBckme MHOXKecTBa ;.
[Mosnas Bapuanus v — HeoTpULATENIbHAS OopeneBckas mMepa B G. Amaso-
PUYHO ONPEIEJUM BEKTODHBIU 3aps U ero MOJHYI BAPUALMIO HA IIPO-
U3BOJBHOM OTKPBITOM MHOXKecTBe 3 R". B pasbrenmem BeKTOpPHLIE 3a-
PALBL ¥ BeKTOP-(YHKINK 10 ONPEIeJeHNI0 CInTaeM OOPeNIeBCKUMA Ha TeX
OTKPBLITBIX MHOXKECTBAX, I'/le OHX PACCMATPUBAIOTCA.

Iycrs € = (&1, ..., &) — HEKOTOpas BekTOop-byHkua. Eciu [ |&]d|v;| <

G

n
oo ana i = (1,...,n), To nonoxuum [ Edv =) [ & dv;. UsBecTrO, 9TO

G =1G
[o
G

< [leldp.
G

IIycts Fp — HEKOTOPOE CEMEUCTBO BEKTOPHBIX 3apaAnoB B G. Iloaoxum

|Fo| = {|1/| iV E .7:0}

Mye(]Fol) = inf{/pq wdz : p € Li’a(G),p/\ |]:0|}'
G

Bamuce p A |Fo| osmauaer, aro [pdly| > 1 g Beex v € Fy. Ecam
G

M, &(]Fo|) = 0, To HasoBeM cemencTBo Fy (¢, W)-MCKIIOUATEIHBIM MHO-
xecrBoM ((g, w)-ucki.). Ecau yrBepxneHue orHOCHTEIBHO ceMencTBa F
BEKTOPHBIX 3apAN0B ¥ B (G HEBEPHO TOJIBKO A1 (¢, W)-UCKI. cucTeMbr Fo,
TO GyAeM I'OBOPUTH, 9TO OHO BHINOJIHAETCA (¢, W )-MOYTHU BCIOAY (B Aab-
HenmeM >TOT (paxT OyneM 3anucuBaTh (¢, w)-1.B.). B caygae w = 1 8 R”
JBAHHBI (DAKT OyAeT 3alUChIBATLCA B Buge (g)-IL.B.
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Onpepgenenne 1. Ilycrs & = (&,...,&,) — BekTOp-byHKLNA U3 LW (@)
uv = (vy,...,v,) — BekTOpHBIH 3apag B G. 3anuce £ \ v o3Hagaer, 410

[€&dv > 1. Ilycte F — HeKOTOpOE CEMEHCTBO BEKTOPHBIX 3apaioB B G.
G
Sanuce EANF — (¢, w)-m.B. o3Ha4aer, 1o EAv (¢, w)-m.B. Ha F. Iloxoxum

Mq q(f) =inf{B,(§)?,{ AF — (¢, w)-m.B.}, rje HHPUMYM DaBEH 0O, €C.IH
He cymecTByer mogxoqamux £ € LYY (G, R™).

Onpeaenenune 2. IIpocrpancreom BV (D) (cm. [6,7]) HaspiBaeTca Kaacc
JOKAJIBHO CYMMHPYEMBIX Ha OTKPBITOM MHOXecTBe D C R"™ (yHKnmm
u: D — (—00,00), gt koropeix rpagueHT Vu (B cMbIcae Teopun 0000-
IEHHBIX (QYHKIUH) ABIACTCA KOHEYHBIM BEKTODHBIM 3apaaoM B D.

Takue QpyHknuu OyneM Ha3BIBATH (QYHKIMAMYU OCPAHUYEHHOU Bapua-
uvu B D. lloanyio Bapmamuio 3apaga Vu Ha BceM MHOxecTBe D 060-
sHauM 1epes ||ul| gy (py- [lepumerp muoxecTBa K C R™ OTHOCHTETBHO
D ompenemuv pasenctsom Pp(K) = ||xkllsv(p), ecma xx € BV(D),
u Pp(K) = oo, ecim xg ¢ BV(D). 3geck Xk — XapaKTepUCTUIECKASI
dyuxuus maoxkectBa K. Io onpenenenuio (cm. [7, c. 14]),

Pp(K) = sup{/div gdzr:g € Cy(D,R"),|g(z)| < 1}.
K

[as pyukuuu v € BV (D) BEKTOPHBIN 3apsi, TOPOXK ICHHBIN DTON (YyHK-

uuent B D, o6o3nadum uepes Vu = Vup. B gacrrocru, gus xx € BV (D)

sroT 3apajg obo3uadnM depe3 VX, p. MHTErpaisr 11 BeKTOp-pyHKIINA

g = (g1,...,9n) 1o 60penesckomy muoxkecrsy B C D ot 3apsgos Vup,

VX k,p OyAeM 3aImCBIBATB COOTBETCTBEHHO B Buge [ g Vup, [ g VXk,D.
B B

[pyrumu croBamu, Vup, VXK, p B 9TUX UHTErpaJax OPeJCTaBIAIT CO-
OO DIEMEHTHI Mep.
s gyexmmn v € L), (G) € BV(G) 3apag muoxecrsa K MOXHO

samacatsb (cm. [6, c. 15]) B Buge [ Vudw. Takum ob6paszom, axt u €
KNG
Lzl),w(G) CUMBOII VU B 3aBUCHMOCTH OT CUTyauuu OyaeT 0603HaIaTh b0

BEKTOPHBIY 3apaz, Jub0 BeKTOP-(yHKIHUIO.
Ormerum, uTo ecin Xg € BV(R™), To u3 onpegenennsn Pg(K) cae-

AyeT, 9To cyX)eHue VX, Rr

. COBIAJAAET € 3apAfoM VXK. = VXK.

Huxe B(o), F1 C B(0), — OTKPBITOE MHOXKECTBO U3 OIPELeICHIA KOM-
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nakra o € X(Fp, F1, R"/E). 3agagum caegymomue ceMeNCTBa 3aPsiI0B:
(G)={Vu:ue D" =D (Fy, F,G/E)},
(G) VY (Fy, F1,G/E) = {VXb(s) : XB(s) € BV(G)},
VS(G)| = |VS(Fo, F1,G/E)| = {[Vxp(0)| - Vxs(a) € VE@)},
VEY(G) = VU (Fy, F1,G/E) (2)
= {VxB(s) € 2(G),0 € L°(Fy, F1,R"/E)},
[VE2(G)| = [VE"(Fo, 1, G/E)| = {|VXB(o)| : VXB() € VE'(G)}-

[lo onpenenenuio, BekTOpHBIN 3apiaf VXB(s) = VXB(s),G» VXB(s) €
VX(G), mopox nennblit GyHKIMER X g(y) B G, COBIALACT C BEKTOPHBIM 3a-
parom VXB(s)na,a- Aranormino, Vx| = [VXB(©o),¢| = [VXB(o)nG ¢l
pU PACCMOTPEHUM 3TUX 3apanos B G.

Coruacuo crpykryprou reopeme gt BV -gynakuun (cum. [8, reopema 1,
c. 130]), kax nou yHKIAM X B(r) € VE(G) MOKHO CONOCTABUTH HEOTPH-
narenbHyo Mepy Pamona p, cocpenorodennyio Ha G, U U-U3MEPUMYIO
dyaxmuio v(z) : R — R™ rtakue, uro |v| = 1 p-n.B. ma G, supp u C
oNG,v=0=na R"\ G,

VxB(o) (K) = /V(w) du,

K

IV X0y () = / .

K

o715 Bcex OopeneBckux MHOXkecTB K C R™.

Omnpepgenenne 3. Ilycrs xp(,) € BV (G), v € R". Bygem rosopats, 910
x npuHapIeKuT npusegerHor rpaaune 0 (B(o)NG) maOoXKecTBa B(0)NG,
€C.IH BBUIOIHEHEI CJAEAYIOLINE YCIOBHUA:

L. |VxB(@)|(B(z,7)) > 0 g1 Bcex r > 0,

2. lim oty @[7«) vdp = v(z),

3. |v(z)| =1, rge v, u npuBegeHH B COOTHOIMECHAAX (3).

Ormeruym, uro no onpegenenuto 0% (B(o) N G) C o N G. Kpowme Toro,
s kax goro mwapa B(x,r), x € c NG, 0 < r < d (x,0G), cupaseniusa
omenka (cM. [8, m. 5.7, zemma 1, c. 151])

Pgn(B(0) N B(z,1)) < Pa(B(0)) + Hp-1(9(B(z,r) N B(0)),
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9TO BJIEYET YCIOBHE X B(o)nB(z,r) € BV (R"). IT0 nossoaser npusecTn
AQHAJIOT CTPYKTYPHOU T€OPEMBI I/IA MHOXKECTBA ¢ KOHEYHBEIM IIEPUMETPOM
([8, Teopema 2, ¢ 158]) npuMeHUTEIBHO K MHOXKECTBY B(0) OTHOCUTEIBHO
G. CupaBeqIuBOCTB TOI0 AHAJIOra, CAEAYET U3 JOKATHLHOCTY PACCY K Ie-
HUI B I0Ka3aTEJIbCTBE YIOMSIHYTOU BHIIE T€OPEMEL.

YrBepxaenue 1. Eciau B(o) NG umeer KOHEYHBIN HepUMETD OTHOCH-
renprO G (mHA9e roops, VX p(,) € VE(G)), To

L. 0(B(o)NG) = U KrUN, rge |[VxBo)na|(N) = 0 1 K} — xom-
k=1
IaKTHOE ITOJMHOXKECTBO rureprnoBepxaocTa Sy, k=1,2,...;

2. v| aBasercs HopMaawlo K S,k =1,2,..., rge v oupegeneno B (3),
Sk

3.0 = |VxB) COBIAJaeT C OrpaHmIcHHEeM H, _1-MEpBEI Ha
G

0*(B(o) N G).

Onpepenenne 4. Ilycte ¢ € R". Bygem roBOpuTs, 9TO & IPUHA,ICKHAT
rparuue 0. (B(0) NG) muox)ecTBa B(0) NG B cMBICIE TEOPHU MEDHI, €CIH

Lu(B(a,r) N B(@)NG)

lin(l)sup 0,
r— rn

n((B(z, B
i sup SEED\EDNGY
r— rn

ITo onpenenenuio, Ox(B(o)NG) C d(B(0)NG). Caenyromee yTBepK ae-
HUE YTOYHAET U3BECTHLIE COOTHOLIEHVS MEXK Iy [IPUBEICHHOU MPAHULEH U
CPAHULEN B CMBICJAE TEOPUM Mephl Ha ciydan MHoxecrsa B(o) NG (cm.
[8, temma 1, c¢. 160]) u gOKA3LIBAETCS TEMU XKe PACCYKIACHUAMU, ITO U

B [8].

Yreepxpaenume 2. Ilycte Vxpg(,) € VE(G). Torga
1. 0*(B(o) NG) C 0.(B(o) NG) NG,
2. Hn1 (((’L(B(a) NG)NG))\0*(B(o) N G)) —0.

Cremytomee yTBEPXKJIEHUE [TAET NOCTATOYHBIE yCJIOBHUS BKIIOYEHUA
bynxman X () B k1ace BV (G).

Ipegnoxenne 1. B onpegerenmu cemencrsa VE®(G) dyHrmma X p(y)
npunagiexut xiaccy BV (Q) aas mo6oro o € ¥°(Fy, Fy,R"/E). Ecin
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gmao € N(Fy,F1,R"/E): Hp—1(cNG) < com FyUF, C G, ENOG = &,
Hn-1(0G) < 00, TO XB(s) € BV (G).

HokasaTeabcTBo. [l nommsapa P, kak ciaenyer u3 ¢popmyast Laycca—
OcTporpanckoro u ONpeIeaeHns IEPUMETPA MHOXKECTBA B JUBEPrEHTHON
dopwme, cuopasegnusa oueHka Ppn (P) < H,—1(0P). 3uauur (cM. [6, 7]),
Pg(P) = Pg(PNG) < Pgn(P). Orcrona nias B(o) = P, ecan Fy C P, win
B(o) = R*\ P, ecu Fy C P, OP = 0 € X°(Fy, F1, R"/E), somonnsercs
HYXHOE yCIOBEe X p(r) € BV (G).

Iycts Teneps FyUF; C G, ENOG = @ u H,—1(0G) < oo. Torga (cm.
[9, Teopema 24.2]) pua U = GNB(0) MOXHO yKa3aTh MOCIE0BATEILHOCTD
o> apOB P, yAOBIE TBOPAIONIYIO YCIOBHAM:

P; C {ZL“ : d(CU,U) < %}, E(Pz) — E(U),
Hy—1(0P;) = Hp—1(B(U)) mpu i — oo,

rae B(U), B(U) C OU, — npuseneHHas rpaHUila MHOXKECTBA U OTHOCH-
rersno R", OP; C {x : d(x,8(U)) < 1} C {z : d(z,0U) < 1}. Io no-
crpoennio, xp, — xu B L'(R™), Pgr~(P;) < const ans Beex i > 1. B cuny
CBOMCTBA HOLYHENPEPLIBHOCTY IOJAHOU Bapuanuu (cM. [6, Teopema 9]),

Pgn (U) < hm Pgrn (Pl) < 00,

1— 00

aro BredeT yeaosua Pg(U) < Pre(U) u x(r) € BV (G).

3ameuanue. Boobwe rosops, gt 0 NG € L(Fy, F1,G/E) moxHO yka-
3aTb pasHble KOMIAKTH 0 u3 %(Fp, F1,G/E). B nokazareascTse npeaio-
xeHus 1 B KadecTse o MOXKHO B3ATh OU , B kadecTse B(0) MoxHO B3aTh U.
Torga (cm. [7, nemma 3, c. 243]) Vxu,.c = VXu,r» ‘G uVxp, rn — VXU R
caabo. [ocaeguee o3nagaer, uro muas arodon ¢pyuxuuu ¢ € C(R™, R™) ¢
KOMIIAKTHBIM HOCHTEJIEM ilim JeVxp.,rm = [ ¢VXu,Rn.

— 00

IIpeanoxenue 2. Mg q(VfD*) =inf{B,(§)1: EAVD™}.
HokazarenscTBo. [lo onpenenenuio,

M‘B,q(VD*) =inf{B,(£)?: ¢ AVD* (¢, w)-n.B.}.

Pacemorpum MuEOKecTBO & = {Vu :u € D", A Vu He BEMOIHAETCA}.
Torma M, 4(|&|) = 0, 3nauur, B cury usBecrHoro xpurepus (cm. [10,
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Teopema 2]) Hangercs pyHkuusa f € Li@, U1 KOTOPOU

/f|Vu| dez = oo nmna Beex |Vu| € |&|.

C Opyrou CTOpOHBI, HEPABEHCTBO L eabaepa [aeT OLEHKY

Zf|Vu|dw S(qu ﬁdw) -<Z|Vu|pwdx) < 0.

CaenoBarenso, & = & nna kaxgoro § us onpegerenns My q(VD*).

[IpuBeneM HECKOMBKO PE3yAbTATOB M3 BHITYKJIOro aHammsa (cm. [11,
raasa 1V]). ®@yukuuio L(u,§), onpegeseHHyo Ha NPOU3BELEHUU IIPO-
cTpaHCTB, Oy1eM HasbBaTh dyHKkmmen Jlarpamxa. lapy (7,&) € A x B
HA30BeM CemqIoBou ToIkou (pyukiuu L vHa A X B, ecan

L(, &) < L(w,f) < L(u,f), Yue A, VéeB.

Ilpegnoxenne 3. Ecium ¢pyuknus Jlarpamxa L onpegerena va A X B u
IPUHUMAaET BEIIeCTBEHHBIC 3HAYEHUA, TO

sup inf L(u,§) < 1nf sup L(u, &).
geB u€A A ¢eB

Ipepnoxenune 4. Ecmr (u,§) — cexrobas Touxa aig L, To

L(w,€&) = minsup L(u, &) = inf sup L(u, &)

u€A¢cB u€A¢cp
= max inf L(u,§) = sup inf L(u
£EB ucA ( f) Eeg u€A ( f)

Ilpepnoxenne 5. Ecuau cymectByor uy € A, & € B u 4ucio a takue,
970

L(up,§) <a V€€ B, L(u,&)<a VueA,

10 (ug,&) — cegnoBas Touka L m o = 1nf sup L(u, ).
A ¢eB
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§2. COOTHONMEHUA MEZK/IY EMKOCTBIO KOHAEHCATOPA
u moayasmu Mg (VD"), My (|VAVE|), Mg VD)

Ham moTpebyercsa caenyromun GaxT.

IIpeanoxenue 6. qup(FO,Fl,G/E) < 0.

MokazareascTrBo. Bosbmem komnakr o € (Fy, Fi, R"/E), u nycrs 0 <
e < d(o,Fy UF, UE). llycts U(o,e)= |J B(x,€) — €-OKpeCTHOCTH KOM-
reT
naxra o. Torna U(o,€) € S(Fy, Fy, R"/E), auauur, R*\U(0,e)= AUB,
rae A, B — orkpuireie MuHOXKecTBa u Fy C A, F1 C B, AN B = @. llycrs
EO = AﬂE, E1 = BQE, TOF,Z(ELE = E()U.El n d(E()UFo,El UFl) Z 2e.
Owuesuauo, aro U(E, U Fy,e/3) C U(E, U F1,e/2) u U(Ey U Fy,e/2) C
R*\ U(E, U Fy,¢/2). Cymecreyer dynknusa u € C(R") (cm. [12, Te-
opema 2.6]) Taxas, ¥To u pasma 1 ma U(FE; U Fy,¢/3) u pasra 0 BHE
U(E1 U Fi,e/2). Ilo nocrpoenuto, u € adm‘A’p(Fo,Fl,G/E), CIIeI0BA-

TEJbHO,

C‘ZW(FO,Fl,G/E) < Ap(Vu)? < cg/|Vu|p wdz < 0o,
G

rge ¢p — nocrosasas u3 (1).

Ilpepgnoxenne 7. /ia C’jq (Fy, F1,G/E) cymecTByeT sKCTpeMaabHAA
P
dyuxmas ug € D (Fy, F1,G/E) Taxas, aTo

Cj‘l,p(FO’Fl’G/E) = AP(VUO)I).

Hdoka3zaTeabcTBo. B cuny npemioxenus 6 u onpenenenus C.*A , HAU-
P

AETCA MOCIeSOBATEIbHOCTD Uy € adm 4 p(FO, F1,G/E), nus xoropon

C* g (Fo, Fy,G/E)¥ <A, (Vwy) < C* g _(Fo, i, G/E)" +

P

El i

B cuny peduaekcusrnoctu (cMm. [13]) npocrpancrea LP(G, R™), us mocie-
1
poBarenbHOCTH Vg, - w? € LP(G, R™) MOXHO BBLIEIATH IIOAIOCAEI0BA~
1
TEJIBHOCTH, CIa00 CXOOAILYIOCH K vy - wr € LP(G, R™). He orpanuuusas

1
OOMIHOCTY, MOXKHO CYUTATH, YTO CAMA IIOCIELOBATENBHOCTH VU - W7,
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k > 1, c1abo CXOZUTCA K Vg - WP € LP(G,R"™). Torga (cm. [14]) cy-
LIECTBYET IMOCAENOBATENBHOCTD U w%, k > 1, xoTopas CXOZWUTCA B
L?(G,R") x ¢yuxnuu vg - w%, u v - w¥ ABIACTCA BBHIILYKJIOU KOMOU-
Hauuen Vug - wr, ..., Vuyg -w%, T.e. mia kaxaoro k € N cymecrsyior

HEOTPUIATEILHBIE TUCIA CF ... ,c’,g TakKue, ITO

k k
c;? =1, v = Zc?Vuj, Zcfuj € adm‘A’p(FO,Fl,G/E),

j=1 j=1 j=1

k
Ap(vr) < E cf.Ap(Vuj) < maxA,(Vu;).
. j
j=1

TakuMm ke CBOUCTBOM OyIyT 00JaJaTh MOCIEIOBATEIHLHOCTH Vukw%,
k > 1, naa Bcex | € N. IlocTpouMm 411 HIX COOTBETCTBYIOIIUE HOCIELO-
BaTEABHOCTHU BBINYKJILIX KOMOuHAIMM, cxoaamuxca B LP (G, R™) k vow%.
Bribepem 3aTeM U3 KaxkKIOW TAKOU IOCAENOBATEALHOCTHU DJIEMEHT @w%,
11 KOTOPOT'O ||171w% " lLe(G,Rrm) < - LIS HOBOU MOCICAOBATEIBHO-

o1 _ SO
cru {Ujw? } BBImOAHEHO ycaoBue : Uy = Vg, U € adm 4 p(FO,Fl, G/E),

o=
|-

* ~ * 1
C .A7p(F0’F1’G/E) SAP(VUZ) <C _A’p(FO:FI:G/E) +7,
/|Vﬁl — Vﬁm‘p wdr — 0 mpu [, m — oo.
el
Torga (cu. [5, reopema 4.4.4]) 4; — ug B Ly ,(G). o nocrpoennto, uy €

'D*(Fo,Fl,G/E), VUO =179 B Gu .AP(VUO)I) = C*.A (Fo,Fl,G/E).

P

Ipeanoxenue 8. Ilycts u € D*(Fy, Fi,G/E) u ug — sKcTpeMaIbHAS
ynkumsa gua emxocru C 4 p(Fo, F,,G/E) u3 upegnoxenus 7. Torga

/ ‘\/Z Vuo}p_2 (\/ZVuo, \/ZV(u — uo))d:ﬂ =0.

G

HokazareascrBo. Ilycrs v = ug £ e(u — up). Torga B cury ycaoBus
u,v,up € D*(Fy, F1,G/E) nmeem A, (Vug)? < A, (V(ug £e(v—1p)))P =
®(e). Mudpdepennupysa ®(g) mo € upu € = 0 u nIpUMEHAA PACCY K JEHUA U3
[2, Teopema 3], noayuum TpefyeMoe PABEHCTBO B IPELIOKEHUY 8.
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Teopema 1.
C* 4 (Fo, F1,G/E)r - My (VD)1 =1,

rre mpu C*, (Fy, Fi,G/E) =0 moayas Mg (VD™) paser oo.
..A7p BJJ

MokaszaTeabcTBO. 3aIaInM OUIMHENHBIN (PYHKIXOHA
O(u, ) = /Vu-fd:n

na npomsefernn D x E, rge D* = D™ (Fy, Fi,G/E), E = {¢: By(¢) <
1}. Hoxaxem, 9TO masA 5TOro (HyHKIMOHAIA, BOOOIIE TOBOPs, BBIITOJIHA-

ercs mpegnoxenne 5. [lokaxem cragana, aro sup [ Vu de = A,(Vu).
¢e =
ITo mepasenctBy l'eabaepa g € € =, umeem

/vu Ede = /\/Zvu NVBEdr < A, (Vu) - By(€) < Ap(Vu).  (4)
G G

O6patuo, mycts & = A,(Vu)' "?|VAVuP~2AVu. Torga B,(€) = 1 u
[ Vuédr = A,(Vu). YaureBas (4) u onpegeseHue eMKOCTH qup =
o ;

quw(Fo;FhG/E), IOy UM, ITO

inf sup ®(u,§) = qu p%.

ueD ¢c =

B cuny npengnoxenus 3,

sup inf ®(u,§) < qu p%.

e = uGD

Orcroga, ecan qu =0, 70 inf [Vué&dr=0 guascex{ € E. 3naunr,

»P weD a

He cymecTsyer Taxoro &, uto B,(£) < oo m € A D", CregosarensHo,

Mg q(Vﬂ*) = 00, YTO BJIEYET CIPABELIUBOCTD TEOPEMBbI 1 mis qu =0.
' P

[IycTs Tenepn C’jq > 0 u ug — PKCTpeMaJdbHAsA (PYHKIUYU 11T C.*A .

P P

Torga

/VUO§daz§/|\/ZVu0|-|\/§f|da:§C;Lp% (5)
G G
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st Beex € € 2. C gpyrout cTOpOHBI, Ii1si PYHKIUN
€ = |[VAVuo|P~2A,(Vup) "PAVuy, By(&) =1,

u mo60u Gy u € D™ umeem

/ Vu gdr = Cy / VAV uo| (VA o, VAVY) d.
G

G

B cmry npexnoxenns 8, marerpan cupasa paset [ [VAVugl? do = C.*A .
p »
Torga

/vu goda::qup%
€

ma seex u € D*. Beuay npemnoxenus 5, u3 (5), (6) crexyer, uro (ug, &)
— cemoBas Touka must ®(u, ). Suauur,

inf sup | Vu &dx = sup i%*/Vu ¢de.

weD" ¢ec & €€ Euc
€

IMokaxem, 4TO OTCIOa ciaemyeT yTBepxkaeHue rteopembl 1. [lencrsu-
reabno, BosbMeM & A VD™ (cm. npemnoxenue 2). Torga 1 < [Vu Edx
G

ns Beex u € D*. Ecu reneps & = ﬁ, 0 By(€)=1m

1 ~
< inf /Vu &de <sup inf /Vu ndx
By(&) ~ ueD” neEueD”

= i%*/VU §0d:v:C‘*A7p5.

ue
Caegosarensro, B (&) > qu % g seex & A VD*. Orcoza
P
MB7q(qVD*) > Cj‘Lp_;' HOCKOJIEKy & = fOqu’p_E AVD" u (B,(&))? =
oy p_E, T0 Mg q(VD*) = B,(&)?. Tem cambIM TeOpeMa JOKA3aHA.
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CaencrBue. Ecian C’jq . > 0, To skcTpemasIbHAT BeKTop—quHKHHﬂa) I
My (VD"): AVD’, By(&)?=Mp (VD"), panua '\/_f}a%ﬂ”ﬂvuo.
31ech ug — SKCTpEeMaIbHAA (DYHKIAA 1A C.*A p(FO, F,G/ E)p

IIpeanoxenue 9. MBJ(VE(G)) > M,(|VAVE(G))).

HokasaTeabcTBo. He orpanmimBas OOIMIHOCTH, MOXKHO CIATATDH, ITO
MB7q(VE(G)) < oo. lyere AV X B(o) ms (¢, w) —1.B. VX B(r) € VE(G).
Torga cymwecrsyer (g,w)-ucka. muoxecrso & uz VI(G) rakoe, 4ro
£ A VXB(s) BBIIOMHSETCA 418 Kax10ro VXB(s) € VE(G) \ &. o ompe-

mexenmio, M, (|&|) = 0. ITO BIEUeT PaBEHCTBO Mq({|\/ZVXB(U)| :
VXB(s) € E0}) = 0. [leiicTBuTensro, A ganaoro € > 0 Hangerca GpyHk-

uus p € LLY(G) rakas, aro p A |&| n [ p? wdz < e. CregoarensHo,
G

1 1 1
1< [ pIVXxB@o) = [ pw™r wr [Vxpe)l <c | pw ? [AVXp(o)]
G G G

mst Beex VX B(q) € . lloaTomy

({|\/_VXB a')| vXB((T E‘CJ’O /COP'IU P qdiL“<C€
G

B cuny npoussouaa B BeIOOpE € > 0,
MQ({|\/ZVXB(G)| : VXB(o) € 50}) =0

Nna Vxpo) € VE(G) \ & nmeem

1< / EVXb(o) = / VBEVATY () < / VBEIVAY X500
G G G

Tpyrumu croBami, |[vVBE|A |\/XVXB(,)| (¢)-u.B. Ilepexons k unpumymy
OTHOCHUTEJIBHO &, mMeeM

Mg (VE(G)) = inf B, (€)" = irglf/ WVBE| de > M, (|VAVE(G))).
G
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Ipegroxenne 10. M,(|[VAVI(G)|) > Mg q(VD*) > 0.

HokazaTeabcrBo. He orpanmumsas obimuocTu, OyieM CUMTaTh, UTO
M, ([VAVE(G)|) < co. HepasercTso MB7q(VD*) > 0 crenyeT w3 npe-
goxenus 6 m Teopemur 1. [na cnpaBemauBocTu npemioxenus 10 mocra-
TOYHO YCTAHOBUTH, UTO

Cy (Fo, Fi, G/E)» - My([VAVE(G))® = 1.

IIycrs u € admAp(FO,Fl,G/E). Monoxum Ny = {z € G :u(z) > t}, n

noxaxem, 9To Vy, € VE(G) aan L1-nouru Beex (cokpamenno, £1-1.8.) t

u3 (0,1). Us onpegenermna u € adm 4 p(FO,Fl,G/E) CJIEIyeT CYIIECTBO-

BaHUE KOHEYHOI'O YMUCIa Hemepecekarommxcsa obmacren OQ;, i = 1,...,m,
m

mis xkoropeix EUFyUF, € U O;, u
=1 i

Kpounpoga—Denepepa (cm. [15, pazgen 2.5)),

=c;t = 1,...,m. Ilo Teopeme

1

/|Vu|da::/dt/ dH,—1(x),
G

0 E;

rae By = {z € G : u(z) = t}, aro Brever H,_1(E;) < 0o gasa L1-noarn
Bcex ¢t w3 (0,1). Kpome Toro, no uzsectrou Teopeme Cappa, MHOKECTBO
E, nna Ly-ns. t w3 (0,1)\ {¢;,¢i = 1,...,m} ABageTca niagkuM MHOTO-
oOpa3zueM.

[Ipumenenue popmyasr Faycca—Ocrporpaackoro gaer

/div ude = — /u -tdHp—1 pus seex u € C§°(G, R™),
Ny Ey

_ Vu
V[
Ny = {z € G : u(z) > t}. B cuny yrBepxkenus 1, oTo o3Hadaer (cMm. [6,
samedanue 1.8]), aro

lu| <1, rmedt — HOPMAJbHBIN BEKTOD K Fj, HAPABICHHBIN BHY TPh

P(;(Nt) < Hn_l(Et) < 00, vXN; = ’ﬁ:dHn_l(CU) N VXNt S VE(G)

t

mis Li-ms. t u3 (0,1). HMockomsky M, (|[VAVE(G)]) < oo, To Hamgercs
dyukuua p € LY(G) raxas, aro p A |VAVE(G)| u |pll, < co. Toraa
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1< [ p|VAR|dH, 1 (x) nasn £1-ms. t w3 (0,1). Ilo Teopeme Kporpona—
N

Denepepa,
1 1 A
O Y Ty P
u
0 N, 0 Ny
= [ pIVATn|dz < Ay (T0) -],
G

ITepexoas k MHPEMYMY OTHOCHTEIBLHO p, U, HOJLYyIUM Tpebyemoe Hepa-
BEHCTBO

qup% - M,(|VAVE(G)])s > 1.
Ilpepmoxenune 11. IlycTh ﬁo =Fy NG, ﬁl = F, NG. Torga

quw(ﬁo;Fl;G/E) = qu’p(FO,FuG/E);
Mﬂq(VE(ﬁo,ﬁl,G/E)) = Mg (VE(Fy, F1,G/E)),
M, (VAVE(Fy, F,G/E)|) = My ([VAVE(Fy, Fy,G/E)|).

[loka3aTeabCTBO IPOBENEM JJIS IIEPBOCO PABEHCTBA, A OCTAJBHBIX

OHO TIPOBOAUTCA MO TOU XKe cxeme. [lo onpexerenuo, qu (Fy, F1,G/E) >
P
qup(FO,Fl,G/E). O6patHo, mycTh u € admA7p(F0,F1,G/E) u D -
OKPECTHOCTb KOMIIAKTA, I?'j, B KoTopou u pasHa j, j = 0,1. Torga (cm. [2,
N T N !/
~ ~ ~ j,

4TO 8D~j NE =9,7 = 0,1~. B cury Eb160pa~Dj, F; \ D; — kommaxr,
d(Fj \ Dj,G) = >0, d(FO U F1,0D¢ U 6D1) = g5 > 0. IlocTpoum
Teneps B £-okpectHOCTH, 0 < € < 1 min{ey, e}, kommaxTa Fj oTKpEITOE
muOoxkecTBo Dj, F; C Dj, Taxoe, uro 0D; N E = &. llonoxuM @ paBHOH

JeMMa 2]) HalgeTcs OTKpHTOe MHOxkecTBo Dj, F; C Dj; C D', Takoe,

Ouna DyUDyulua Dy UDy, u=u B oCTajlbHbIX TOUYKaX 00/1aCTU OIIpe-
nemerus u. Ilo mocrpoennio, © = u Ha G u u € adm 4 p(FO,Fl,G/E).

Mosromy Ap(Vu)? = Ay,(Vu)? > qu (Fy, F1,G/E). Orcropga, B cury
P

npou3Bosa B BEIOOpe u € adm 4 p(ﬁo, 131, G/E), ciegyer tpebyemoe pa-
BEHCTBO npemioxenus 11.

3amewanwme. B cuny npemgnoxenns 11 6ygem canrars, ato Fo UF C G.
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ITomoxum

M‘B7q(VD*(F07F17G/E)) = M'*B q(F():Fl:G/E):
Mg (VS(Fo, F1,G/E)) = Mg (Fo, F1,G/E).

N
IIpegnoxenue 12. Ilycte (G1 — 0TKpBITOE IOAMHOXKECTBO G Takoe, 9TO
Fy UF, C Gy, Torga

M*B7q(F0,F1,G1/E)) > M*Byq(Fo,Fl,G/E).

HokasaTeabcTBo. He orpanmumBas obmmuocTH, OymgeM CIATATb, ITO

Mg (Fo, F1,G1/E) < oo. Ilycrs EAVD* (Fy, Fy,G1/E). Monoxmy € = £

Ha (4 ngo,qnﬂwgéGl. Toraa

/EVu dw:/f Vudr >1 nna u e D" (Fy, F1,G/E)
G Gy

[0 TOU IPUYUHE, ITO CYKEHUE u| ¢, OMHOBPEMEHHO HPUHALICKUT KIACCY

fD*(Fo,Fl,Gl/E). OTCIO,Z[&

| Bl de =3, = My (Fo, F1,G/ )
Gy

Ilepexoas 3mech K MHPUMYMY OTHOCHATEIBHO &, MOMYYUM yTBEDKICHUE
npeaIoxennsa 12.

BBu gy MOHOTOHHOCTH, YCTAHOBIEHHOU B IPEIOXKEHNY 12, BBegEeM Ciie-
IyIolee Olpeje/ieHne.

Onpepenenue 5. Ilycres Fy, Fy C G, 0GNE = &. BygeM roBopurs, 9T0
moayas M, *B (Fy, F1,G/E) anonpoxcumupyeM U3HY TPH, €CIH A JTI060ro0
q

€ > 0 MOXHO yKka3aTk OTKpbITOe MHOXKeCTBO (G1 Takoe, 9TO

Fo,F1CG1C@1CG, O0GiNE =2

M*B’q(Fo,Fl,G/E) S M*B’Q(Fo,Fl,Gl/E) S M*B,q(F()’Fl’G/E) +e.
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IIpearoxenune 13. Iycrs Fy,F; ¢ G, ¢ Gy € G,0GNE =
2 n My (Fo, F1,G1/E) < oo. Torza HamgeTca OTKPBITOE MHOXE-
a

cteo G»,G; C Gy C G,G\Gy N E = @, g1 KOTOPOro MOIY.Ib
M*B (Fo, F1,G>/E) annpokcumupyem U3HY TDH.
.

HoxasareancrBo. 11 0 < r < d(0G, E) nonoxum G(r) = {z € G :
d(z,0G) > r}. OueBmgno, aro G(r) T G, kornar — 0, u cymectsyet ry >
0, g xoroporo Gy C G(ry). IMomoxum ¢(r) = M*B (Fy, F1,G(r)/E).
.
B cuny npemaoxenus 12, p(r) — meybmBatomas dyuxnust, 0 < ¢(r) <
p(r1) < My q(FO,Fl,Gl/E) < oo pisg 0 < r < rp. Torga ¢(r) — menpe-
peiBHAA QyHKImA crpasa Ha (0,77 ), MCKIHYas CIeTHOE MHOXKECTBO 3HATE-
uuit r. [Tosromy cymecrsyet 12 € (0,71) Taxkoe, 9T0 lim+0 o(r) = p(r2).
r—ry

CaegosarensHo, pua Gy = G(r2) Moxyab M*B q(FO, F1,G»/E) annpoxcn-
MUpPyEeM U3HYTPU. '

IIpepnoxenue 14. Ilycts Fy, Fi C G, ENOG = @, Ey = ENG;
{F3J}, {F{} - y6bIBaromme mociegoBaTeIbHOCTH KOMIOAKTOB TaKHe, ITO
F] | /i, C G, F! | Iy C G, FJ, F} apaarorca 3amplkanuamu o6bequ-
HEHWH KOHEIHOrO 9HCIa Hemepecekawomuxca obaacred, Fy N F) = &,
Hn1(OF] UOF]) < oo, F{™" € Fj, /™' € F/, 0F; N E = &,
OF! N E = @. lycts {E} — mocregoBaTeabHOCTh KOMIAKTOB Takad,
uro B’ aprgercsa sampikammeM 00BeIMHEHHA KOHEYHOT'O YHCIa HETle-
pecexatommxca obaacrert, Hy,—1(0EY) < oo mw B/ C G\ (Fj U F}),
Ey\ (FJUF]) €@ El, )EINE = @, E? UF] UF] | Fy UF, UBE,.
Torzga

Mg (FJ,F},G/E?) 1 My (Fy, F,G/Eo) = Mg (Fy, Fy,G/E).

[MoxasaTeabcTBo. IloCTpoeHNE yKa3aHHBIX HOCIeLOBATEIbHOCTERN Fy,

Flj , Eg [IPOBOAUTCS IO CXeMe, IPEIJIOKEHHOU B [2, teMma 3. PaBencrso
MB7q(F0,F1,G/E) = MB7q(F0,F1,G/E0) OYEBUIHO B CUIY TOTO, UTO
s moboro o € N(Fy, Fi, R"/E) uveem 8(G N B(o)) € £(Fy, Fi, R"/E)
u (G NB) NG C Gno. o yeosmo, VI(FY,F/,G/EY) 1
VE(Fy, Fi,G/E) npu j — oo. BBugy MOHOTOHHOCTH MOZYJIS MB,q (cMm.
[1, npennoxenue 1)),

MB7q(Fg7F1]7G/E]) T MB7q(F07F17G/E)7
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Y9TO OOKA3BIBACT Hallle IIPEIJI02KEHHUE.

[Monmoxum Teneps Ey paBHBIM 0OBEIVHEHUIO BCEX KOMIIOHEHT CBSI3HO-
cTu MHOXKeCTBa, F, nmerormux o6mmue Touku ¢ (G. Ilo mocTpoenunto, Fy — 3a-
MKHyTOe oTHOCUTenpHO R\ (FoUF} ) MuoxecTBo 1 My q(Fo, F,G/E) =

Mg (Fo,F1,G/Eo), My (Fo,F\,G/E) = My (Fo, F1,G/E). Hycrs

Fg, F/ : E},j > 1, Beibupaiorca Kak u B mpemioxennn 14. A MMEHHO, Fl,
Ff, E} - nonapuo menepecekatoumecs KoMInakTel Takue, aro Fy | Fyp,
F/ | F\, F/UF/ UE] | FyUF, UEy, (OF] UOF UOE))NE = ; FY,
Ff , E] — 00BbEUHEHUS KOHEIHOIO YHUCIA HEIEPECEKAIOMMXCS 3AMKHY THIX
oGracreit ¢ komeunoit H,_-rpamumeir. Momoxuvm G = G U (int FJ) U
(int F7) U (int E7).

Ilpeanoxenue 15.

Mg (K. F],G/E}) 1 Mg (Fo,F,G/E) = Mg (Fo, F1,G/E),
My (F),F{,G/E}) 1 My (Fo,F1,G/E) = My (Fo,F1,G/Ey).

Jloka3aTeJbCcTBO. 3aMeTuM, 4T0 VYJ/ = VZ(Fg,Ff,G/Eg) TV =
VX (Fy, F1,G/E). [eicrBureasHo, Bo3bMeM (QYHKIUIO U = XB(¢)NGs
VXB(o)ngi € VX! m obosmamm 1epes Vgiu OOOOMIEHHBIN IPATUEHT
dbyuxkuyu v B G7. Ilo ompexnenenuio, Viu Kak 3apsai COCPEIOTOUYEH HA
G\ (F§UF{UE}) C G, smasr, Vgsu = Vi (u g4) = Val(ul ). To-

sromy VYJ 1 mpu j — oo m |J VX/ C VI. Obpatro, a1a u = XB(o)NG>
i>1
VXB(s)ng € VE(G) nonoxnm

u Ha G,

u=1 wa F}U(E}nB(0)),
u=0 ma FjU(E}\B(0)),

u =0 B ocTanrpHBIX TOUKax R™.

Torga mis ZOCTATOYHO GOJBLIMX j 3apAn ViU cocpenoroded Ha G\
(FJ UF! UE}) u Vi = Vgu. loasromy Vgu € VY, aro B cuty MowHo-
TOHHOCTY MOJYJA JOKA3BIBAET II€PBOE COOTHOLICHUE B IpEIIoKeHun 15.
BTopoe COOTHOIIEHNE B HPEIIOKEHMU 15 ClenyeT U3 ONPEICICHUA €M-
KOCTH quw(Fo,FhG/E) u TeopeMmbl 1. AHAJIOIMYHO yCTAHABIMBAETCS
CJAEIYIOUIEE Y TBEPK JEHUE.
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Ilpeanoxenune 16. Ilycre B ycaoBuax npepnoxenus 15 pis ¢uxcupo-
. . ] ]
BAHHOT'O ] = jo KOMIAKTBI Fook, Fy Ok, Eook: k > 1, BeIGUparTCA aHAJIO-

THHO qu, Flj, 'E(J)' c zjop”r THIIE pa;rmuen, 9TO0 Fgok 1 Fg‘), Fljok l.Fljo,
Fye, U'Flj?k U Eé?k'l Fy° UF}° UEY. Hotoxmu G = G U (int %) U
(int F7%.) U (int Ey°, ). Torga npu k — oo
My (Fl°,FP G /E?®) 1 My (FP°,Fl°, G /EP
B7q(0717k/0)T B’q(o:1: /o):
Mz (FP Fl GloJER) 1 Mz (FP°, F G JEY
'Bvq(0717k/0)T 'B7q(0717 /0)
BospMem Teneph kaxoe-HUOYIb MHOMXKECTBO Gi" u3 npenaoxenusa 16.
ITo mocrpoenuro, 8ch° N (E U Fg‘) U Ffo) = @. Bribepem nocaegoBarens-
HOCTB OTKPBITBIX MHOXKECTB chol, [ >1, UCHEPIBIBAOIINX U3HY TPI cho,

TAKyI0, ITO le S Gk 11 F]0 UF]0 UE]0 C le, Hn_l(ach‘fl) < o0.
Toraga mMeeT MECTO CIeLyIomee yTBepK ICHIe.

Ilpeanoxenue 17.
lim M, (Fa Flo GD, /P < Mi, (Rt Flot gl yghT)
m ‘B7q0717k,l/0—‘B7q0 G :

HokasaTeabcTBo. B cuny npemmoxenws 12

* Ji Ji Ji Ji
My = MB7Q(F0°:F1O:G1€%/E0°)
— yOBIBAIOMIAA MMOCAEIOBATEABHOCTD, CJIEJOBATEIBHO, llim M} cymecTBy-
— 00

er. llycte Teneps QyHKIMA U € admA p(Fgo , Fljo , Giol/Eéo) TaKas, 9TO

Ap(Vu )P < qu (FgO,Fj0 Gj"l/Ej") + }. Ilo mocrpoenmo, cormacuo

npeaoxenmo 6, C' (Flo Fl G l/EJO) <Cq. (Fle,FP G JEY) <

00. [Ipumenss K mocaen0BaTENBHOCTH Uy, [ > 1, paccyX)aeHus U3 TOKa3a-
TeJIbCTBA TPEITOKEHUSA 7, TIOMYIUM HOATNOCIeI0BATEIbHOCTD U, TaKylo,

9TO U= slirglo Uy, B L11)7w(Gi°) [IPYHA, JJIEKUT D*(FgoJrl , F1j°+1, Gi" /Eg°+1),
3HAYUT,
Ap(Vu)? = lim Cy (R, B, Gl L)
Jot1l piot+l ~J Jot+1
> oy (R R GE R,
ITo Teopeme 1 >TO paBHOCWIBLHO TpeOyeMOMY HEPABEHCTBY B IPEIIOXKE-
Hum 17.
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Ilpepgnoxenune 18. Ilycre Fy, F1 C G, ENOJG = @ um moayib
Mg q(FO,Fl,G /E) annpokcuvmupyem usuyrpu. Torga

MB7q(F0,F1,G/E) < M*B’q(FO,Fl,G/E).
JoxasareascTrBo. Ilycts € > 0. [lo ycaosuio, HAXAETCA OTKPHITOE MHO-
xectBo G Takoe, uto Gy C G, Fy, Fy C G, G\ G, NE = 2,

M*B,q(FO’Fl’Gl/E) SM*B’q(FO,Fl,G/E)ng, (7)

Beuny mpemioxenus 14, B G HaUAyTCA HENEPeCEKAIOMUECs KOMIIAKTHI
Fy, F}, E} makue, uro Fy C int F} C F}, | Fy C int F} C F}, (0F; U
OFYNE} =2, Ey \ (Ff UF}) Cint B},

MB’q(FmFlJG/E)SMB’q(F()lJFf:G/E(%)—FE' (8)
ITokaxewm, 4aT0
MB’q(FOlJFllaG/E(%)SM*Bq(FOJFDGl/E)' (9)

He orpanumumsas o6muocTH, 6yaeM CIUTaThb, ITO M*B (Fo, F1,G1/E) <
.q

00.

lycts ¢ A VD (Fy, Fi,G1/E). Tonoxum € = € ma Gy u € = 0 aa

z € R\ (G1\ (Fo UFRL UE)). Iyers & = [ &(z + ry)y(y) dy, rae
lyl<1
W(x) = P1(|z|), ¥1(r) — BHEOTPUBATEIBHAS pryHKI_H/IH HA 0 < 7 < o0,

Y1 =0mal<r <oo,p(z) € C(R"), [ ¢(z)dr =1.ycrs
Rn

Ga = {x € G d(z,0G) > %d(G_l, 8G)}

rp = min {d(aFO UOF, UOE,dFy UOF} UJE}), %d(G_l, 8G2)}.

Torga (em. [7, m. 1.1.5]) & € C§° (G2, R") mna 0 < r < rg. Kpome Toro,
& ANVDY(FY, FL,G/E}). Neiicteurensho,

[evude= [ v)ay [€a+r)Vat) ds
€] €]

lyl<1

= [ vy [ €@Vt - ry) da.
G1

lyl<1
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ITo nocrpoenuto, u(x — ry)}Gl € D*(Fy, F1,G1/E) nua |y| < 1. loaromy

J € Vu(z — ry) dz > 1, aro Breger mepaserncteo [ &-(z) Vu(z)dr > 1,
G1 G

suaunt, & A VD" (F§, FL,G/E}).

[Toxaxxem Temnepb, ITO
& N VE(Fy, F,G/Ep). (10)

N3pecTHO, 9TO (PyHKIUA OTPAHWYEHHOW BAPUAIAN AIIPOKCUMUPYETCA
raagkumu pysxuwsamu (eM. [7, Teopema 6.1.2]), 06pasoBaHHBIME OIXO-
pAmuMu ycpenaernamu >ton Gyaxmun (tuma &.). Iycts

VXB(o) € S(Fy, FL,G/Ey), o€ S(Fy,F},R"/Ey).

Torga, B cuty 0 < Xp(o)ng < 1, cymecrByeT nocaefoBaTersHOCTD A -

kux gyukmun u; € C(G), 0 < u; < 1 Taknx, 910 u; = 0 B OKPECTHO-

ctu F§ U (B} N (R"\ B(0))) n u; = 1 B okpectroctu F} U (E} N B(0)),

uj — u = Xp@o) B L'(G), llujllsvie) = lIxs@o)lsvie) 2 Vu; — Ve

crabo, T.e. [ -Vujdr — [¢-Vu ps seex ¢ € C5°(G, R"). Bospmem
G e!

renepsb pyaxuuio f € C§°(G) rakymwo, uro 0 < f <1, f = 1 na G. Torga
fu; € C(Q) u fru; € D (Fy, Fl,G/E}). ockomsky &, € C§°(Ga, R™)
u & ANVD*(FYL FL,G/E}Y), To

1< [&Vude = [& Vusde= [ & Vusdr— [ & Vuwo,
G Go G G

Tem cameiv (10) ycranosaeno. U3 (10) cpasy caexyet, 9T0

MB (FolaFllaG/E(%) < 'Bq(gr)q'

.
IIpu r — 0 Takxke umeeMm

My, (F3,F},G/E}) < B, (6)".

Bepst 3aece uagumym orHocureasno &, noayaum (9). Coegunenue (7), (8)
u (9) u npoussoa B BeGope € > 0 HpuBOAAT K IpeLIokKeHuo 18.
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IIpeproxenne 19. M*B (Fo, F1,G/E) > Mg q(FO,Fl,G/E).
N :

HdokazarenscTBo. He orpannyumBas OOITHOCTH, CINTAEM, ITO
M‘*B,q(FO’Fl’ G/E) < o0.

Ucnonb3ys obo3nadenus us mpegnoxkenuu 16, 17, nus 3agamsoro >0
BeiOepeM jo € N Takmm, 910 miust j > jo, B cuiy npeqioxenus 16, BbIIO-
HAIOTCA HEPABEHCTBA

£ . . . .
M*B7q(F07F17G/E)_§ Mz (Fg,Ff,G]/Eé)
M (F07F17G/E) %7
c S (11)
M‘BVq(FanlaG/E)_g M q(FgaFljaG]/Eé)
< Mg (FO,Fl,G/E)+§.

[l Kaxk [OT0 TAKOTO j, CONIACHO MPENIOKeHno 16, MoxuO HauTh k, M1
KOTOPOr'o OyIyT CIPABEIJIUBBI COOTHOIICHIS

MB’q(Fg,Ff,G]/Eg) - 5 < MBW(Fg,Fi],G?C/ES)

i g Iy 4 & (12)
< MB7q(F0:F1:G /Eo) + §
Beuny npegnoxenuu 16, 17, npu gocrarodno 6onbuiux [ umeem
* i i j € * i+1 g+l G+l
M'B7q(Fg7F1]7G1cl/E8) - g < M‘B7q(Fg+ 7Fl]+ 7G§c/E(])+ ) (13)

< My (FLETLGITES.

IIpumenss mpenoxenue 13, HamaeM OTKpPLITOE MHOXecTBO (g, Gil S
G, € G, &1 KOTOpOro

< M‘*B,q(Fg7 Flj7G2/E(%) < M‘*B,q(Fg’ FljaG?cl/Eé)
Coegunss (11)—(13) ¢ uepasencTamu (14), IpUXOIUM K HEPABEHCTBY

Mg (Fo,F1,G/E) — 2—38 < MB (Fo, F1,G/E) +2—;
Orcroga, yauThiBasg NPOU3BOJI B BBEIOOPE €, MOIYYUM CIPABEIIMBOCTH
yTBepxK aeHus 19.
O6wenuuum pesyabrarsl npemmpoxenunt 9, 10, 19 B Buge TeopeMsr.
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Teopema 2. Mg (VI(G)) = M,(VAVE(G)|) = MB’q(Vﬂ)*).

Ucnonb3yem Temepb O0O3HAYMEHWA W3 TpeNIoKeHuu 14, 15 m poka-
3aTenbCTBA npeqroxenus 19, rae naa ynoOCTBa HOJOXKUM ch = Gy,
Gi7l+1 = éj. OtmernM, ¥To, IO mocTpoeHuto, G; € éj, Hp-1(0G;) < o0,
Hn—1(0G;) < 00, Fy UF{ UE} C Gj, ENOG = @. Homepa k, | BbIGUpa-
I0TCA 10 33JaHHOMY j Tak, 9TOO0BI BEIOJIHALUCH cooTHOmeHus (12), (13).

Torma npu € — 0 u3 gokasaTeabCTBA HpenIoKeHws 19 caegyer eme 0qHO
Y TBEPK ICHHE.

Ilpeanoxenue 20.
Jim My (FY, FY,G7/E}) = lim My (F, FY G/ )

= Mg (Fo, F1,G/Ey) = Mg (Fo, Fi,G/E).

3ameduanue. [Iycrs

1
E]' = {0’ S E(Fo,Fl,Rn/E),d(U,FO UF UE) > —,}
J
ans j € N. Torxa eeibop B mpeanoxenusx 19, 20 koHzgeHCaTOpPOB
(F§,F},G'/E}), (FJ,F/,GI/E}) moxn0o ocymecTBUTb TaxuMm 06pa3oM,
9TO

oNG; ConG,onG;ConG,donGj,dG) > d(G;,0G) > 0,
. . . 1
d(o,Fy UF] UE}) > % IS BCEX 0 € X;.

§3. JOCTATOYHOCTb CEMENCTBA ITOJUS/APAJBbHBIX IIOBEPXHOCTEN

Kaxk msBectso [16], mpu BEIYMCICHAN MOLYJIS CEMENCTBA KPUBLIX, CO-
eIUHAMIINX [IACTUHBL KOHIEHCATOPA, MOXKHO OMDAHUIUTHCA PACCMOTDE-
HUEM CEMEHCTBA JOMAHBIX, COCQUHAIOIMX DTU IIACTUHBL (CBOMCTBO 10-
CTATOYHOCTU CEMEHCTBA JIOMAHBIX). DTO IO3BOJSET B HEKOTOPBIX CJy-
9asxX LOBOALHO >(P(MEKTUBHO ONUCATH yCTPAaHUMbIe MHOXKecTBa (cM. [16,
TeopeMbl 3.2-3.4]) M yKa3aHHBIX MOLYJIEH.

Nmes menbio B ceqyonmx nyOIrKaquaAX MOIyIATh TOIHBIE XapaKTe-
PUCTUKU YCTPAHUMBIX MHOXKECTB [JIsI MOMIYJIS M‘BJ(VZ(G)), yCTaHO-
BUAM [JIOCTATOYHOCTH CEMEMCTBA, OIS IPAJIBHBIX MOBEPXHOCTEN (CM. Te-
opemy 4) npu BBIYUCICHUN MB7q(VZ(G)).
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[ycts D — orkperroe muoxkectso u EAVEC(Fy, Fy, D/E) — (¢, w)-n.5.,
£€=1(0,...,0) ma R"\ (D\ (Fo UF, UE)). Monoxum ans & = (&1,... &)

&r(z) = 0 M / &(r+y)dy, rme |B(z,r)|=Ln(B(z,r)),
B 07‘

&ir(w) = m / &i(r+y)dy, i=1,...,n.
B(0,r)

OtmernM, uro, mo mocrpoeruso, |&; »(z)| < M(&(x)), roe M(&(x)) —
MakcuMaibHad pyskima Xapau aua & (x).
Kax mssectro [5, Teopema 5.11], || M (&;(2))l4,a < const ||& ()]l 4.@,

/|§” —&(@)?! wdx -0 mpu r -0 gua i=1,...,n,

UTO JaeT

/|£T—£|q wdr — 0 npu r — 0.

Teopema 3. Iycrs Fy, F} C G, 0GNE = &, H,—1(0G) < co u D
— OTKpBITOE MHOXECTBO Takoe, uro D € G, Fy U Fy, C D. Ecau & A
VX(Fy, F1,D/E) — (q,w)-m.B., T0 £ AVE(Fy, F1,G/E) — (q,w)-1.B.

Hoka3zareascrBo. Beegem mus k € N.

1
(Rn {UZO’ S E(Fo,Fl,Rn/E) u d(U,FOUF1 UE)) > E},

TL

{o0:0€X0Fy, Fi,R"/E)NXk(R")},
{VXB(O' S Ek(R )7VXB((7) € BV(G)}7
{VXB(U' o€ Eg(R")}.

) =
R") =
vzk (G) =
VE(G) =

ITo mocTpoenuto,
o0

= =@
k=1

n Mg (VE(G)) = lim My (VE(G)).
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Mycts EAVEC(Fy, Fi, D/E) — (¢, w)-n.B. u B oupeenenuu &, () nomno-
xum 0 < r < min {E’ (D,@G)}. IMokaxewm, uro & A VY (G). deucrsu-
TeabHO, pacemorpum uHTerpal [ & Vxp(r), VXB(s) € VIL(G). B cury

e]

npeiaoxenusa 1, yreepx aerusa 1 u onpenenenun (2)

/fT‘VXB(U' /ngdHn 1 —/fTVdHn 1

oNG

_/<|30r / g:v-l-y)dy)udHn y =

4 B(0,r)

Ormernm, 1ro VXB(;) = VXB(0), Rn|G — cyxeHue 3apana VXB(s),Re
Ha G. Iockoabky &,(x) menpepesHa Ha R™, supp &ir(z) € G min
i = 1,...,n, TO HOBTOpHLIX MHTErpal B (15) paBHOMEPHO OrpaHUYIEH
IpU BCEX 7', JOCTATOYHO Onum3kux K 0. AHaJIOrmYHOE pacCyXkJaeHue Crpa-

BEIJIUBO U IJId
/<|BOT / §w+y)dy>dHn1 (16)

B(0,r)

Ilo onpenenenuio, o COCTOUT U3 KOHEYHOrO 4mcaa (1 — 1)-MEpHBIX cuM-
miekcoB II;, [ = 1,... ,m, pacIONOXKEHHBIX HA MUIEPILIOCKOCTAX U, BO3-
MOJKHO, IIOITAPHO [ePEeCeKAIOUXCs 10 MHOKecTBaM Hp,_1-Mepsl 0.
YcranosuM, 9To B (15) MOXHO HOMEHATH MOPALOK WHTErDUDPOBAHUA.
[l 5TOrO OCTATOYHO MOKA3aTh CIPABEIINBOCTE JAHHOT'O CBOMCTBA, KO-
m
rga B poau 0 = |J I} B (15) 6epercsa II;, I = 1,... ,m. B sroM caydae

=1
v = const m ABIIETCI CIVNHNIHBIM BEKTODPOM HOPMAJIM K I'MIIEPILIOCKO-

cTH, HA KOTOPOU JexuT II;, u ¥ MOXKHO BBIHECTH 3a 3HAK [OBTOPHOI'O
unrerpaa B (15). Homoxum nna € = (&1,...,&,), & = & — &, rae
fj_ = max{£i70}7 fz_ = max{—ﬁ,-,O}, i = ]-7 L

BBuay orpanudenHOCTH TOBTOPHOrO HHTErpaa B (16), mOBTOpHBIE MH-

TerpaJbl
/|BM / EEdH 1. (17)

B(0,r)

KOHe4YHHI U 10 Teopeme DyOuHM 1 HEOTPULATEIBHBIX QYHKIUK (CM.
[14, Teopema 1.12]) B (17) MOXHO U3MEHUTH IOPALOK MHTEDUPOBAHUA.
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Orcroga cregyer, 4ro u B (15) MOXKHO U3MEHUTDH HOPSLOK UHTEIDUPOBA-

HWUA:
/<|B0r / §:n+y)dy>udHn 1

w) (18)
/ dy [ @) ds,

B(0,r) oy

rae o, — pe3yJabTaT mepeHoca o Ha BekTop y € B(0,r). IIycTs Teneps
& obozHaTaeT (¢, w)-UCKIOYIATETBHOE CEeMeNCTBO 3apAnoB VXB(s,),D>
o € Y?(R"™). CooTBeTcTBeHHO, A1 Kaxaoro o € X9(R"™) paccMoTpuM
muOKecTBO Y BekTopos y € B(0,7), mia koTtopex VXp(s,),p € &. Ilo-
kaxe™m, aro L£,(Y) = 0. Beugy onpenenenus (g, w)-UCKIIOIUTEALHOIO
MHOXKeCTBa, 1m0 Teopeme Proruene (cm. [8,reopema 2]) manmgercs QyHK-

mus h € L_q;@(R”), h = 0wna R"\ D rakas, aro [ h|VXp(s,)p| = co. Lia
D

npou3BOILHOrO BekTopa y € B(0,r), cortacuo (3), umeem

/h|VXB(Uy)7D| :/h|vXB(Uy)7D| :/hdHn—l Z/h(ﬂf"'y) dHp—1.

D oy oy o

Orcrona

/dy/ (z+y)dH,—1
Or

B(0,r) o
—/#/h(+)d dHpo1 <
VANECR)] B A
4 B(0,r)

HOCKOJIbKY BHYTDEHHUI UHTErPAJ CIPaBa — HENPEPHIBHAA (DYHKIMA Ha
R". Cregosarensro, [ hdH,—i < oo gua L,-nouru Beex (L,-mB.) y €
B(0,r). Tem camev B (18) ¢ yaerom Toro, uro o, € X0(F° F' R"/E),
BuyTpennmit narerpan [ E(z)v(z)dHn—1 = [ £ VXp(e,)p = 1 gna L,-
n.8. y € B(0,r). Hosromy & AVEL(G). Iycrs reneps Vxp(,) € VE(G).
Torna moxuO ykazare ko € N rakoe, uto Vxp(,) € VI(G) mia Beex
k > ko. Ilockonexy Fy,F1 C G, 0GNE = &, ro 0(B(oc) N G) €
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Y(Fo, Fi,R"/E)u 0(B(c)NG)NG C oNG. Boaee Toro, pis moboro KoM-
naxra K C R™ H*! (Kﬂa*(B(a)ﬂG)) < ML (3G) +H ! ((‘L(B(a)ﬂ
G)ﬂG) < 00, 9TO B CUILY KPUTEPUs KOHEUHOro nepumerpa ([8, Teopema 1,

c. 72]) maet cooTHomeHue X p(r)na € BV (R").
ITo reopeme Pegepepa u Daemunra [17], Hangercs nociesoBaTENb-
HOCTB N-MEPHBLIX MOAMAAPOB P; Takux, 9To

1. P C {az . d(z,B(0) NG) < l.};

2. L(OP;) = Hp—1(0*(B(o) NG)) mpu i — o0;

3. Hn1(0P;) = Hp—1(8*(B(o) NG)) mpum i — oo;

4. 0P; C {z :d(z,0"(B(o) NG)) < 1}

5. Vxp,r» — VXB(o)nG,r» €100, KOrga i — o0, T.e. [ fVxp, gr —

f IV XB(e)na,rr 01a mobou HempepbiBHON dyHKIME f @ R" — R™ ¢
KOMIIAKTHLEIM HOCHTEJIEM.

[lo mocrpoenuto, mis mAOCTATOYHO OOJbHIMX i crnpasBeymBo OF; €

L2 (R™). MoaTomy

/&VXPZ- — /frVXB(u) > 1 (19)
G G

Hockombky [ |& — &|?wdz — 0 mpu r — 0, To mo Teopeme Prormeze
G

(cMm. [8, Teopema 3])

/|£7’i - §||VXB((7)| -0 I (qaﬁj)'H'B‘ |VXB((7)| € |VE(G)|
G

Ui HEKOTOpOU mocaenoBaTenbuoctu r; | 0. BBugy msBecTHOU OLEHKM
Moayaa uHTerpata (cM. §1), 5TO maeT 4aA COOTBETCTBYIOLWIUX 3aPALOB
VXB(s) ClIeIyIOIEe PABEHCTBO

=0.

Tl_@o‘/fr,-VXB(a) —/fva(a)

Coeauussn 1o ¢ (19), npuxogum K HYKHOMY CBOUCTBY B Teopeme 3: & A
VE(G) (¢, w)- n.B.
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Ucnoassyem Tenepp o6o3HaveHus u3 npemaoxenns 20 1 3aMedaHus K
ueny. Tomoxmv XO0(F), F) GI/E))) = £%7, j = 1,2,.... Torga cBoii-
CTBO JOCTATOYHOCTU CEMENCTBA MOJUDIPATLHEIX MOBEPXHOCTEN B MPO-
6JeMe MOy MB,q(FU’ F1,G/E) M0xHO cPOPMYIAPOBATD CJIELYIOLIAM
obpazoM.

: 0.4 —
Teopema 4. )ggo MB,q(VZ 7 = MB’q(VZ(G)).

MokazaTeabcTBo. Ilycte & A VX% (¢, w)-m.s. Ilo Teopeme 3, & A
VX(FY, F!,G;/E3) (¢, w)-n.B. Hockoneky VY% C VE(F], Fl,G;/E}),
TO B CWTy TIPOU3BOJA B BEIGOpE & mMeeM

My (F),F|,G;/E) < My (V) < My (F],F{,G;/E).

Beuny npemioxenus 20, npu j — 0O DTU COOTHOIIEHUS IPUBOLAT K TEO-
peme 4.

[Homoxum V227j = {VXB(U)ﬁGj € VZOvj,d(a,Fo,Fl UE) > %} "

HAIOMHUM (CM. JOKa3aTEeIbCTBO TEOPEMBL 3), ITO

VE;(G) = {VXB(U) €VER) un d(o,Fhb, UF, UE) > ]1}

YauTHIBad 3aMeTaHue K Npeantoxenuio 20 1 paBeHCTBO Mp . (Fy, F1,G/E)
= lim Mg q(VEj (@)), pesyabraT TEOpeMHI 4 MOXHO JOIOIHUTD CJIELY-
j—oo )

OIIIM 00pPa30M.

Teopema 5. lim Mg (VE)7) = Mg LVE(@G)).

j—oo »q
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In the paper, we apply the theory of extremal length of vector measures
to establish that the generalized condenser capacity in the sense of Aikawa
and Ohtsuka is related to the module of a family of surfaces separating
the condenser’s plates and no intersecting prescribed set. We prove that
the system of the polyhedral surfaces from the above family is sufficient
to approximate the module of this family.
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