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3auCKu HayIHBIX
cemuHapos [IOMU
Tom 418, 2013 .

II. A. IIyrau, B. A. IIlasik

KYCOYHO JIMHEMHAS AIIIIPOKCUMAIIUA U
ITIOJINS APAJIBHBIE IIOBEPXHOCTHN

BBEJEHUE

B. B. Acees [1] gus xordopmHOro Mmoayus, a 3ateM 0. B. [Isimuenko u
B. A. lueix [2] st BecoBoro p-mMoaydsi, p > 1, KOHAEHCATOPA, YCTAHOBU-
JIY, ITO IPU BLIMUCAEHUN MOITYJISA CEMEMCTBA KPUBBIX, COETUHAIONINX ILIA-
CTUHBLI KOHIEHCATOPa B N-MEPHOM €BKJUI0BOM IpocTparcTee R™, n > 2,
MOXKHO CYATATh 3TU KPUBLIE JOMAHBIMU (CBOUCTBO LOCTATOYHOCTH JIO-
MaHBIX JJIA IEePBOr'0 MOAYJA KOHIeHCaTopa). [lis KoHgeHCaTOpa MOXKHO
BBECTHU BTOPOU MOAYJ/b, & UMEHHO, MOIYJb CEMEMCTBa [OBEPXHOCTEN, OT-
Jessromux ero miacTussl (eM. [3]). BosHukaer ciegyrommuil BOIpoc: MOX-
HO /M NIPU HAXOXIEHWH BTOPOrO MOMYJSA KOHIEHCATOPA OrPAHUIMTHCA
PaCCMOTPEHUEM TOJBKO HMOMU3APAJIBHBIX TOBEPXHOCTEN (CBOUCTBO NOCTa~
TOYHOCTHY MO IPATBLHBIX TOBEPXHOCTEN IS BTOPOIO MOIYJ/IS KOHIEHCA~
topa). OQUH U3 BAPUAHTOB OCTATOYHOCTY CEMEUCTBA MOIUDAPAJLHBIX
HOBEPXHOCTEN B AIIPOKCUMATUBHOM CMBICIE ObLT mpeaaoxed B [4, 5]. B
ero ocHoBe JexuT Teopema Jxopmxu [6], yrBepx garoomas, 9TO NIPUBEIEH-
HYIO IPAHUILY KOHeIHON H™~ l-Mephl OTKPLITOro MHOKecTBa u3 R" MOXKHO
HAIJIEXKAIIM 00pa30M MPUOJU3UTL TPAHUIIAMY OIS IPOB.

Hmxe peamusyeTcss NOCTATOYHOCTH MOJUIPATLHLIX [TOBEPXHOCTEU B
ANMIPOKCUMATUBHOM CMBIC/IE [JII BTOPOrO MOIYJIs KOHIEHCATOPA HA OCHO-
BE KyCOYHO JMHEMHO! AIIPOKCHMAIUU NOILyCTUMEBIX (DYHKLIMK B OLpeIe-
JIEHUZ €MKOCTY KOHIEHCATOPA.

§1. TEPMUHOJOTUA U OBO3HAYEHUSA

Hamee G — OTKPBITOE OCPAHUYIEHHOE MHOXKECTBO B R, 1 > 2; L), u HF
— COOTBETCTBEHHO k-MepHBIe Mephl Jlebera n Xaycnopda; A, — kracc 1o-
KaJIbHO UHTerpupyeMbix GyHkuun w : R — (0, 400), yI0BIETBOPSIOMIUX

Kaouesbie ca08a: MOIYJIb CEMENCTB OBEPXHOCTEN, EMKOCTb KOH IEHCATOPA, KyCOd-
HO JIMHEWHAs allPOKCUMALW, HOIMD APAJbHbBIE I0BEPXHOCTH.

Pabora BeImONTHEHA npu (PUHAHCOBOUW mOgnepxkke MwuHmCTEpCTBa 00pPA3OBAHUA U
Hayku PP (cormamenue 14.A18.21.0353), PODPU (rpaur 11-01-00038) u 1BO PAH
(rpamT 12-11-CO-01M-002).
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ycaosuio Maxerxaynra [7],

p—1
7 el [
sup — [ wdz| — [ w %dz < 00,
|Q|Q IQlQ

rge cympeMyM 0epeTcs IO BCeM KOOPAMHATHHIM KyGam Q C R"™, |Q] =
L,(Q); p,q € (1,00) % + % = 1. IIycte D — OTKPEITOE OrpaHWYeHHOE
muOXKecTBO u3 R"™. O6o3naunm 4epes LP* (D) xnace pyukuun f: D —
[—00, +00], a1st KoTOpEIX || fllpw = (f |f|pwd$)1/l) < c0. Uepes L2 (D)

D
0603HauuM Ki1acc GopeneBckux dyukiupn f : D — [0, 4+o00], f € LP¥(D).

st BecoBou gpynkmmn w € A, o6o3HaIUM |Uepe3 Lll)7w(G) KJ1ace pyHK-
i u : G — (—00,+00), T0KaabHO uHTErpUpyeMbix B G, umeomux B G

0600IIEHHBIE YaCTHbIE IPOM3BOAHbIE U TakuX, 410 [ |[VulP wdr < co. [l
G
muoxkectB K, F C R"™ uepes d(K, F) 0603Ha9IuM €BKIMIOBO PACCTOAHUE

vexay K, F. 3anuce F, OF, intF', diamF o6o3HavaeT COOTBETCTBEHHO
3aMBIKaHUE, PPAHUITY, BHYTPEHHOCTD, TUaMeTp MHOXKecTBa F'.
IIycre B R™ nasa COBOKYIHOCTH [€OMETPUIECKN HE3ABUCHUMBIX TOYEK

a’,a',...,a* k < n. MuoxectBo S* = |a®,...,a*| Bcex Towex x € R"
BUIA
—_ ., 0 1 k

T = poa + pra + -+ ppa”, (1)
rae po+pr+- -+ pr = 1um po, a1, ..., pg = 0, HA30BeM BaMKHY TEIM k-Mep-
HBIM cuMminiekcoM ¢ Bepmmuamu  a’,al,...,af. KoadpdumuenTer
Mo, [1, - - - » pi B (1) HA3BIBAIOTCA GAPUIIEHTPUIECKAMHI KOOPAUHATAMEA TOY-
kn x B cucteme a’,a', ..., a*. Ecm B (1) momoxuTs pig, i1, ...,k > 0 1
o + p1 + -+ + pr = 1, TO COBOKYIHOCTH TakKuX TOUEK & Ha30BeM k-
MepHBEIM OTKPHITEIM cummrexcom SF = [a®, ... a¥|. lox nommaapom B R"

OyIeM MOHMMATH OOBENUHEHNE KOHEIHOI'O TMCJIA 3AMKHYTBIX 71-MEPHBIX
CUMILIEKCOB.

Oycts Fy, F} — Hemepecekaiommecs HEmycThle KOMIAKTH u3 G, F —
OrpaHMYEHHOE 3aMKHyTOe oTHocuTenbHO R™ \ (Fy U Fi) MHOXeCTBO, HU
OIHA KOMIIOHEHTA CBA3HOCTH KOTOPOrO HE MMEET IPEIEIbHBIX TOYEK Ha
Fy U Fy. Haéop (Fy, F1,G/E) nasosem kougencaropom B G. Oupenenmnm
(p, w)-emkocTs kougencaropa (Fy, F1,G/E) kak Beauauny

Cp.w(Fo, F1,G/E) :inf/|Vu|pwd:c,
G
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rie madumym Oeperca mo Bcem dymkmuam u € Ly, (G) N C®(G),
0 <uw < 1B G, paBueM j B HeKOTOpOI OKpecTHOCTH Fj, 7 = 0, 1; 1 dyHK-
Uus U ABJISETCA HOCTOSHHOU ¢(U, () B HEKOTOPOU OKPECTHOCTU KOMIIOHEH-
TBI CBA3HOCTH (@ MHOXecTBa E. Kimacc Bcex Takux TOIyCTUMBIX (DyHKIUNA
o6o3naunM depes adm, ., (Fo, Fi,G/E).

KowmnakT w, pacnonoxenssi 8 R \ E, Ha30BeM TOBEPXHOCTHIO, OTe-
asmomen Fy ot Fy 8 R"/E, ecmtu R"\w=AUB u A, B — Henepecexaiomunecs
OTKpHITEIE MHOXeCTBa, Fy C A, F1 C B. CeMeUCTBO BCEX TAKUX IOBEPX-
HocTen obo3naquM depes X(Fy, Fi, R"/E). laaw € ¥(Fy, F1, R"/E) mHO-
xKecTBO 0 = wN G Ha30BEM MOBEPXHOCTHIO, oTaexsomen Fy or Fy B G/E.
CeMencTBO Beex TaKUX MOBepXHOCTen obo3HaduM depes L(Fy, F1,G/E) =
Y(G/E). Ilox nonmsApaasHOU TOBEPXHOCTHIO Oy IeM MOHUMATL O0he IuHe-
HUE KOHEIHOrO 4ucaa (n — 1)-MepHBIX 3aMKHYTHIX CUMILIEKCOB. Ecu o €
¥(G/E) u mangercs noausgpaibHas IOBEPXHOCTb w Takasd, 410 wNG = o,
TO 0 HA30BEM NOIUAAPAIBLHON noepxHocrbio mia %(G/E). Cemencrso
BCEX TaKWX I[OAMDIPAJIBHBIX  IOBEPXHOCTEN  O0O3HAYUM  HUepe3
YO(Fy, F1,G/E)=%°(G/E)

B wacrrocty, ectn 0 =& € X(G/E), To no oupexenenunio F € X (G/E).
Honoxum w = w' ™4 npu w € A, uro Brever w € A,. Oupegemnm (g, w)-
MOIYJIb CEMENCTBa Y 6openeBckux MHOKECTB 0 C G KaK BeIUdInHy

M, s(X) = inf/pq w dz,
G

rae nHGUMYM O6epeTcsa I0 BceM O0pereBCKUM (DYHKIIUAM p € Li’w(G) Ta-

KHAM, ITO fde”fl > 1 mus Bcex o € Y. Kuace Bcex Takux [QOIIyCTHUMBIX
o
dysxnun o6o3uaduM depes Admg 5 (X). Ormernm, uTo ecin @ € X, TO

u Adm, 3(X) = @ u mogyas M, »(X) nomaraem pasueiv co. Eciu ¥ =
Y(Fo, F1,G/E), ro mogyns M, 5(X) obozuauum kax M, 5 (Fo, F1,G/E) =
M, (G/E). Coorserctrenno yua ¥ = X0(Fy, Fi,G/E) moayas M, (%)
oGosuaxmm kak M . (Fo, F1,G/E) = M} .(G/E).

Ilycte uuciaoBas GyHKIMA f HeNpepBIBHA HA 3aMKHYTOM MHOXKECTBE
K C R" u K — o0bequHeHNe KOHEYHOI'O YHCIA 7-MEPHBIX 3aMKHYTBIX
cuMIIeKCoB 0e3 OOMMX BHYTPEHHUX TOYEK, HA KaXKIOM U3 KOTODPHIX f
aBaserca adp@UHHELIM 0TOOpaxenueM. Torga f HazoBeM KyCOYHO JIMHEH-
Hou (pyukumen Ha K.
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§2. KYCOYHO JIMHEMHAS ANNPOKCUMALYA ©YHKIUNA
u € admy,,, (Fo, F1,G/E)

31eCh NCHOMB3yeM pa3/Ioxenue R™ Ha KOOPIUHATHEIE 3AMKHY THIE KyObI
crenymomero Buaa. /s Kax 10ro HaTyPaabHOrO 1, 00pa3yeM pas3/IoKeHne
R"™ na ky6wt [a,b] = {z = (x1,...,2p) E R" ta; < z; < bj,i =1,...,n},
rae a = (a1,...,an), b= (b1,...,b,) 1 KAXKI0E @; MOKET IPUHAMATE JIEO-
60€ 3HAYEHUE BUIA 2%, npudeM k — mo6oe neaoe ucao (k= 0,+1,+2, .. .),
ab; = ai+2%. Oru KyObl Ha30BeM KybaMu m-ro paara. SlcHo, 1ro asa pas-
JUYHBIX Ky0a OMHOrO PAaHra He HMEIT OOMMX BHYTPEHHMX TO4UeK. KyObl
(rm+1)-ro panra HOXYYAlOTCA B PE3y/IbTaTe Pa30ueHN KaxK 100 U3 KyOoB
m-T0 paHra Ha 2" KOHTPYS HTHBIX JacTer. KaxX AL KOOp IUHATHBIN KyO
MOKHO TIPEJCTABATDL B BUAE OOBEIUHEHUSA KOHETHOI'O TUCA CUMILIEKCOB,
HE MMEIMUX IIOMapHO O0MUX BHYTPEHHMX TOYEK. IIpm 5TOM MHOXKECTBO
BEPIIVH dTUX CUMILIEKCOB COBIATAET C MHOKECTBOM BEDIINH TAHHOTO Ky-
6a (cM. [8]). Takoe pasbuenue Kyba OygeM Ha3bIBATH CTAHAAPTHEIM. Ode-
BHUIHO, YTO TAKOT'O POIa pasbueHnn KyOa MMEeTCA KOHEIHOE IUCIO U OHO
3aBUCAT TOJBLKO OT Pa3MEPHOCTH €BKIMIOBA MPOCTPAHCTBA R™.

Teopema 1. ITycmo u € adm,, o, (Fy, F1,G/E). Toeda das xaxcdozo e > 0
MOHCHO YKa3amb noauddp 11 u xycouno aunetnyro Pynwxyuro L(x) na 11
maxue, 4mo

/|u—L|pwd:U<6,/|V(u—L)|pwdaz<s, / [VulPwdz <e. (2)
it I G\II

JokaszaTeabcTBO. Bribepem HATypagbHOE M) TAKUM, 9TOOBI COBOKYII-
HOCTb KyOOB m1-T'0 panra, cogepxaumxcsa B G, 6bu1a Hemycroun. Ux 06b-
equnenue o6osuaqum I1(1). [amee BbIOEpEeM HATYDAIBLHOE Mz > 1My IIPA
YCIOBHH, 9TO AMAMETP KyOa ma-ro parra Mesbme +d(0G, I1(1)). O6bemn-
HeHne KyOOB mmo-r0 panra, cogepxamuxca B G \ intlI(1), ¢ moamsgpom
II(1), obosuaumm II(2). Ilo mocrpoenmo, II(1) C intII(2) C II(2) C G.
[Ipomomxkum sToT mpouece no 6eckonevHocTu. B pesyabprare nosry<dum
noCaeI0BaTENbHOCTE monudapos I11(7) T G, (i — 1) C intll(3), i > 2.
IIycte v — dpyuxuma m3 Teopembr 1. Torma mo ompenmenenuio GpyHKIUN
u € admy ., (Fy, F1, G/ E) nangercs nokperue xomnakra Fy U Fy U E ko-
HEYHBLIM 9UCJIOM IIOIAPHO Hemepecekarommxcsa obnaacreun Bi,..., By, rae
Ej — noaudap, j = 1, k, obpasoBauubl 0ObeIMHEHNEM KyOOB 1-I'0 PAHTa,
u Ha B; dyrkuua u(z) aApaseTcsa nocToaHHOM ¢j, j =1,..., k.
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O6beauurM OTKpLITOE MHOXKeCTBO G ¢ Temu obnactamu Bj, a1 xo-
ropeix Bj NG # @. Ilony4dennoe orkpeiToe MHOXKECTBO 0603HaxuM (.
Ecmm B; NG = &, To cyxasn, ecin Tpebyercs, obracts Bj, morpebyem
primonaenns ycaousa d(Bj,G) > 0. SlcHo, 9TO A1A 1OCTATOMHO GOTBIINX
i 2 1o 4 3aJaHHOTO € > () BLINOMHAETCA HEPABEHCTBO

IVl w de = / IVl wde < c. 3)
I GolTI(i)

Kpowme Toro, u3 ycrosusa B; NG # @ g4 Tex xKe j CleLyeT COOTHOIIEHIE
B;NintII(¢) # @, npu xocrarouno 6oasumx ¢. He orpanuausas obmuocTH,
OymeM CUMTATh, UTO 3TO BBIIOJHAECTCA MJId & = ig. O6’be,Z[I/IHeHI/I§ OJIU Ipa
I1(i) ¢ mommapavu Bj, rae B; Nintll(i) # &, o6osnaumm 11(i). daree
nojoxuM i = ig. Torga B cuiy (3)

|[VulP wdx = / [VulPwdz < e. (4)

G\II(%0) Go\I(io)

fcuo, uro mommaap 1I(ip) MOKHO HPEACTABATH B BUAE OObEIUHCHI

U [a,b] xy608 [a, b] m-ro parra JOCTATOYHO MATIOrO IUAMETDA, [Ie
[a,b]CII(0)
m = m, m 2= m;,.

Hockomexy u(z), Vu(z) paBEOMepHO HempepeBHEI Ha 1l(ig), TO 1A
konebaunit w(u, [a,b]), w(Vu,[a,b]) coorBeTcTBeHHO DyHKIUYU U, BEKTOD-
dyuxnuu Vu Ha Kybe [a, b] umeeMm paBeHcTBa

w(u, [a,b]) = o(1), w(Vu, [a,b]) = o(1) (5)

PABHOMEPHO II0 BCeM KyHaM m-I'0 PaHr'a, PACIOJIOXKEHHBIM B IIOJUSIPE ﬁ(io).
Kax et ky6 [a,b] C ﬁ(io) M-TO PaHra pa3odbeM CTAHIAPTHLIM 00pa-

30M Ha cumiuiekcel S. Ux coBokynHOoCcTh 0603HauuM {S}. Onpegennm Ky-

co4HO JuHenHyio yskumo L(z) Ha ﬁ(io) Kak a(pPUHHYI Ha KaxKIOM

cummnrexce S € {S} u paBHyo u(z) B KaX 10U U3 1 + 1 BEpUIMH CUMILIEKCA

S. B cuny (5) aTo Baeder paserctso sup |u(z)— L(z)| = o(1) gra Beex cum-

s
naexcoB S € {S} monerky [ |u— LIP wdx = o(1) < € mpu gocTaTouHO
I (4o)
OOIBIIUX 171.
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Ilokaxem Temepb, 9TO

/ |V(u — L)|P wdz = o(1) (6)
5

paBHOMEpPHO 1o BceM cuMmiiekcaM S € {S} npu 1ocTaTouHO GONBIINX M.
HencTBUTENBHO, IyCTH cuMILIEKC S u3 (6) HATAHYT HA € IUHUTHBIE BEK-

TOPHI €1, . . ., €,. Ha kax oM pebpe [; cumiuiekca S, mapaieJbHOM BEKTO-
py e, i =1,2,...,n, Haugerca Touka M; Takas, 9TO
/(V(u — L)) dz = (Vu(M;) — VL(M;))e;. (7)

l;

Mockoasky VL(M;) = VL(M) mna Bcex Touek M € S, ro us (5), (7),

ClIefyeT, YTO Ha CUMILIEKCE S

(Vu(M) — VL(M))e; = o(1)e;,i = 1,n, (8)

HesaBucuMo OT Buibopa S € {S} Hdun n-meproro sBekropa a B Gasuce {e;}
“MeeM a = a1€] + ...+ apey. [looTomy

n
ae; = E ajeje;, i =1,n. 9)
=1

Cucrema (9) oTHOCHTENBHO (vj, j = 1,n MMeeT B KadecTBe OLpeeNn-

Tensa A OmpeeauTenh MATPHUIBLI ['paMMa CUCTEMBI BEKTOPOB €1,...,€,

(cM. [9, c. 189]). Kax u3BeCTHO, OH PaBeH KBAIPATY OIPEIEIUTE/S MaTPH-

Il KOOPAUHAT BEKTOPOB €1, . . . , €, B OPTOHOPMUPOBAHHOM Gasuce. Torma
A . .

aj = &, rae Aj — onpeneuTeNns, HOTyIeHHbIN 13 A 3aMEeHOU j-I0 CTOJ0-

1a Ha crosbern u3 ae;, it = 1,n.

IMoxcrasum BmecTo a B (9) Bekrop Vu(M) — VL(M). YauTeBas ko-
HEYHOE YMCJI0 Croco00B BHIGOpa Oasuca {e;} mpu crasgapTHOM pasbue-
HUU KOOPQMHATHOIO Kyba Ha cuMILIEKCHL, u3 (8) momy4um, aro Vu(M) —

VL(M) = o(l) pasromepro no scem cummrexcam npu S € {S} mpm
m = mg. dro Brever [ |V(u— L)|Pwdzr = o(1) < &, 970 g0Ka3BIBACT
M(io)

coorromenme (6) u Teopemy 1, ecan Baars 11 = I(ig). O
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§3. ANNIPOKCUMATUBHASL TOCTATOYHOCTD ITOJINSIPAJIBHBIX
IIOBEPXHOCTEN 151 My (Fo, F1,G/E)

3.1. YcraHOBEM AIPOKCHMATHBHYIO NOCTATOYHOCTH B CILydae, KOLIA

komnaxkT Fy U Fy U E conepxurcsa B OTKpHITOM MHOXkecTBe G. [l sToro
[pUBEIEM HEKOTOPHIE YTOYHEHUS B MOCTPOCHUAX JOKA3ATEILCTBA TEOPe-
ver 1 g dyskomn u. O6beuHeRTe KOMIAKTOB U3 Habopa Bi, ..., By,
UMEOIIUX 00IIue TOIKN ¢ KOMIAKTOM Fy, o6o3nadum Fy(s), cauras, 4To
TO 00beJMHEHNE KOMIAKTOB COJEPEKUTCA B S-OKPECTHOCTH KOMIAKTa Fy,
s € Nwul< ld(Fy,F). Ararormaso onpegemny kommaxt Fi(s), moma-
raza, aro Fy C Fi(s) m Fi(s) cogepxurca B L-okpecrrocTn kommaxa Fi.

ITo mocrpoenuto, Fy C intFy(s), F1 C intFi(s), (0Fy(s) UOFy(s)) N (Fy U
FiUE) = @. llonoxum E(s) = (U B;)\ (Fo(s) UFy(s)). fcuo, uro E(s)

COIEPXKUT BHYTPH Ce0si KOMIIAKT El( ) = E\ (Fyo(s) U Fi(s)). Cyxaa,
ecn Tpebyercsa, MEOXKecTBO E(s), 6ynem cuautars, aT0 E(s) = E(s)
E(s) cogepxurcs B %—OerCTHOCTI/I kommnakra Fj (s). lorpebyem rakxke,
ITOOBI

F0(8+].) ClntFo( ), F1(8+].) ClntFl( )
(Fo(s +1)UFi(s+ 1) UE(s + 1)) C int(Fo(s) U Fi(s) U E(s)), s> 1;
Fo(S) lFo, Fl(S) lFl, (FO(S)UFl(S)UE(S)) l (FOUFl UE)

mpu s — 00. IlOCKOIBKY (FO U F U E) CGullz) 1 G upu i — oo, TO
6yaem nomarars, uto (Fo(s) U Fy(s) U E(s)) C intll(i), amas > 1mi > 1.
Tem cambim Gy = G, (i) =1I(4), ¢ > 1.

Teopema 2. Jas 3adannozo 6 > 0 naidemcs wondencamop
(Fo, Fy,int I1(i)/ E) maxoti, wmo

| My,a(Fo, Fi,G) — M) (FO,Fl,th( )/E)) |<§ (10)
6 cayuae M, 4(Fp, F1,G) < 0 u
M4 (FO,Fl,mt II(i )/E)) (11)

6 cayuae M, 5(Fo, F1,G/E) = o, 2de Fy C Fy, Fy C Fy, Fy UF, UE C
FO @] Fl UFE Cint H(Zo)

HJoxkasareascTso. I[lycre M, 3(Fo, F1,G/E) < co. Orcioga B cuity or-
PAHMYEHHOCTH €MKOCTM KOHIEGHCATOpa ¥ WU3BECTHOIO PAaBEHCTBA
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(eMm. [4, 5])

g
P

(Cpw(Fo, F1,G/E)) ¥ = My o(Fo, Fi,G/E) (12)

cregyer, 910 0 < Cp 4 (Fy, F1,G/E) < oco. Ilo onpegeneHuno eMKOCTH KOH-
IeHcaTopa Haugercs QyHKuua u € admy o, (Fo, F1, G/ E), nua xkoropon

Cy(Fo, 1, G E) < /|vu|Pwdx< Cpw(Fo, Fi,GJE) +o(1).  (12)
G

Ito ycaosue u (12) gaoT HEpaBEHCTBO
— 4
P

My (Fo, Fr, G/E) + o(1) < ( / Vulw dx)
G

< Myw(Fo, F1,G/E), (13)

rae BLIOOD u mogumHseTca ycaosuio |o(1)] < %. K ¢yukmuum v npuvesHnm
HOCTPOCHUA TOKA3ATEIbCTBA TEOPEMEL 1 ¢ yIeTOM yCIOBUM, YKA3AHHBIX B
Hagaie §2.

B ¢y MOHOTOHHOCTM MOMYJIfA CEMEHCTBA MOBEPXHOCTEHM BEIOEpPEM
Fy(s), Fi(s), E(s) Takumu, 9TOGBI

M, o(Fo, F1,G/E) = M, 5(Fo(s), Fi(s), G/E(s)) + o(1). (14)

Dukcupyenm s = so, npu xotopoM |o(1)| < £ B (14).

YunThIBasg MOHOTOHHOCTH MOIYJIS CEMENCTBA COCTABHBIX KPUBBIX KOH-
IEHCATOpA U COBMALEHNE STOr0 MOIYJIA C eMKOCTBIO KOHAeHcaTopa (cM. [10,
reopema 1], [11, Treopemsr 7.2.9]), mogbepem HaTypaibHOE i = ig(Sp) Tak,
arobbr g nomdapa 11(ig) = II(ig(so)), BEIMOIHAIOCH COOTHOMEHME

My (Fo(so), Fi (s0),intIL(ig) / E(s0)) + o(1)
= Mqﬂ;, (Fo(s),Fl(S),G/E(S)), (15)

rze |o(1)| < 3.

Ilepengem k paccMmorpenmio dyukiuu u Ha Gy = G. Ipeanomoxum,
9YTO HU OJHA KOMIIOHEHTA CBA3HOCTU OTKPLITOrO MHOXKecTBa (G HE COmep-
XKUT OJHOBPEMEHHO KOMIOHEHT cBasHoctu Fy u Fy. Torga 0G € X(Fy, F,
R"/E), smaunur, 0G N G = @ € X(Fy,F1,G/E). CuaexoBareibHo,
M, .&(Fy, F1,G/E) = oo, 9ro nporusopedutr orpanuydensocru Mgy 4 (Fo,
Fi,G/E). Tlo>ToMy CyIECTBYIOT KOMIIOHEHTHI CBSI3BHOCTH OTKPBITOTO
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MHOXKeCTBa (G, KOTOPBIE COAEPKAT OTHOBPEMEHHO KOMIIOHEHTHI CBA3HO-
ctu Fy n F). Takux koMmoHeHT cBas3sHOCTH MHOXecTBa (G mmeeTcs KO-
HeuHoe umcao. Ha ocTanpHBIX KOMIIOHEHTaX CBA3HOCTH MHOxkecTBa G 1mo-
a0xkuM (pyHKImo © paBaon 0, ecau Ha >TUX KOMIOHEHTAX HET TOYEK U3
Fi, n 1 B mporuBHOM caydae. U3aMenenHyo TakuM 06pa3oM (PYHKIUIO U
no-npexHeMy OyxeM 0003HaYaTh Yepe3 u. SICHO, ITO HTO He OTpa3uTCsa
Ha BK/IIOUeHnN QyHKIMN v B ki1acc admy, ,,(Fy, Fi,G/E) u ouenkax (12'),
(13). Hocrpoum must GyHKOME U KyCOYHO JuHenHyio (yHkuuio L(z) Ha
ﬁ(ig(Sg)) = II(ip) Tak, 4T00BI MHTErpAT

/ |VL(z)|P wdz

I(io)

B cuty TeopeMbl 1 mMano oramuancs ot [ [Vu(z)P wdz. Ilo nocrpoenuo,
G

L(z) = c¢;ma By i = 1,k, L(z) = 0 ma Fy(so), L(z) = 1 ma Fy(so). daree
i1t KpaTkocTu BBegeM obosnadenus 11(ig) = II, intIl(iy) = II.
Monoxum By ={x € II: L(z) =t} pmat € T = (0,1)\ {c1,.-., ¢k},

S(s0) = £(Fo(so), Fi (s0), 11/ E(s0),
320(s0) = 3(Fo (s0), F1 (s0), 11/ E(s0)).

Toraa E; € ¥%(sq), t € T. Boabmewm p € Adm, 53°(so). Hockonbky L(z)

JokanbHo aunmmiesa Ha I, To mo reopeme Kponpona—Pexepepa (cu. [12,
TeopeMa 2.5.1]) umeem

1< /0 dt/p(az) dH" ! = /p(x)|VL(:U)|da:
1 E, g

< </pq wlqd:U) (/|VL(:U)|pwdx>p

o o
II II
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a
P

Orcona [ p?wdr > (f |[VL(z)|P w dm) . Hepexon k urdumymy 110 p 1
> G

BbIOOp L(z) maioT oueHky

My (20(s0)) > (/|VL(:U)|”wda:)
B

(/|Vu |pwdfv>_% (16)
0)) <

( (50)), u3

(15)—(16) nomy4umm Tpebyemyto ouerky (10).

Ilepengem x goxasarenbcrBy HepaseHcTBa (11) B Teopeme 2.

ycrs My w(Fo, F1,G/E) = co. Paccmorpum dyrkmuo v Ha G. [lias
uee (cM. caygan My 4 (Fo, Fi,G/E) < 00) anb0 HYE OfHA KOMIOHEHTA CBS3-
HOCTU MHOXecTBa (G HE CONEPKUT OTHOBPEMEHHO KOMIOHEHT Fjy u F), jau-
60 HAIAETCA KOMIIOHEHTA CBA3HOCTU MHOXKECTBA (G KOTOpas COAEPKUT O
HOBPEMEHHO KOMIOHEHTHI cBsisuoctu Fy u F). B nepom caygae & € Y(sg)
u @ € X%(sp), uro Breuer

rae [o(1)] < 2. Yumreas, wTo qu(

My, (2(s0)) = M5 (Fo(s0), Fi(s0), 11/ E(s0)) = o0
Torga ouenka (11) cnpaseymea, ecau B3t Fo = Fy(so), Fi = Fi(so),

E = E(s).

Bo BTopoMm ciry4dae, mOBTOPsA JOCIOBHO PACCYK JEHUA IS CJLydas

Mqﬂ;,(Fo,Fl,G/E) < o0,

Mya (30)) > ([ 192 wds)
o

W3 sroro mepasencrsa cregyer, 910 M, 5 (20(80)) > §, HOCKOJIBKY WH-

[IOJIy IAM, ITO

1Y

rerpan [ |VL(z)|P wdz mano ormmaaercsa ot uarerpata [ |Vu(z)|P w dz,
o G
N

6sm3KOoro K Hym0. TeM caMBIM MBI TOKa3alIHl TEOpeMy 2. O
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3.2. Paccmorpum obmmu ciaydau, korga kommakT Fo U Fy U E He 006s-
3aTEIBHO COIEPKUTCA B OTKpeITOM MHOXKecTBe G. Kax u B nmynkre 3.1
noxbepem ¢yuxnuio u € admy ,(Fo, F1,G/E), 1is KOTOPOX BBIIOIHA-
torcs cootHomenns (12'), s srou dpyHkmum GyneM MCIOIB30BATEH 060-

~ k
3HaveHus JokasaTenbcrsa Teopemsl 1. Iomoxum Gy = GU (J Bj). Io
i=1

noctpoernto, Gy C 60, (FhUF, UE) C Go.
Herpynno samerurs, uro u € admy, ., (Fo, F1,Go/E),

Cp7w(F07F1760/E) 2 Cp7w(F07F17G/E)'
Orcroga B cuny pasercts (12), (12') n
My 4(Fo, Fi1,Go/E) < My 3(Fo, F1,G/E),

[OJIY4YUM, 9TO MOAYIb M, ’@(Fo,Fl,éo/E) MAJIO OTJAUIALTCS OT MOIYJIS
M, (Fy, F1,G/ E). Ilocaegsee o3HadaeT, 4T0 LI 334aHHOIO0 0 > 0 MOXKHO

ykasarb u € adm, ., (Fo, F1,G/E) n Go, LA KOTOPBIX:
1) M, 4(Fo, Fi,G/E) — My 4(Fy, Fi,Go/E)| < 4,
€CIn qu',(Fo,Fl,G/E) < 00;
2) My .(Fo,F1,Go/E) > 6, ecou My 5(Fo, F1,G/E) = oo;
[Ipumenss reopemy 2 x kougeuncaropy (Fo, F1, 60/E), HaUEeM KOMIAKTHI

Fy>F, FFoF,,E>E F,UF,UE C Fy UF, UE u nomszp II C G

TaKue, ITo
|My,0(Fo, Fi,G/E) — M2 o (Fy, F1,intll/ E)| < 4, (17)
ec My 5(Fy, Fi,G/E) < 0o, n
MQ 4 (Fo, Fy,intIl/E) > §, (18)

eciu My p(Fo, F1,G/E) = co. Tem caMbIM yCcTaHOBIEHA CIELYOLIAL TEO-
peMa.

Teopema 3. Jas 3adannozo § > 0 ModkcHo yKazamv 0MEPbIMOe MHONCE-
cmeo Go, noausdp I, I1 C Gy, u komnaxmer Fy D Fy, F1 D Fy, E, das ko-
mopuir svinoansemces coommowenue (17), ecau My 4(Fo, F1,G/E) < oo,
u coommowenue (18), ecav My (Fo, F1,G/E) = co. IIpu amom Fy U Fy U

ECFyUF,UFE Cintll.
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Pugach P. A., Shlyk V. A. Piecewise linear approximation and polyhe-

dral surfaces.

The piecewise linear approximation of admissible functions for the con-

denser capacity is considered. By means of this approximation, the ap-
proximate sufficiency of polyhedral surfaces for the module of a condenser

is

established.
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