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BbIYUCJIEHUE SHTPOMUHU IJIs1 OAHOI'0 KJIACCA FPYHHOBB!X
3HAOMOPPHU3MOB

M. 3. Apos

B Hacrosimeit pa6oTe BHIUMCJSIETCS SHTPONHSA JJISl OJNHOTO KJjacca 3HJO-
MOp(H3MOB CBSI3HBIX 'KOMNAKTHBIX KOMMYTAaTHBHHIX TPYNI KOHEYHOH pa3Mep-
HOCTH. Brpluncienus mpoBojaTcs B § 2 (/i IPOU3BOJBLHOTO 3HJOMOpdHU3MA
KoHeyHOMepHOro Topa) M B § 3. B § 4 usywaiorcs MeTpUUeCKHe CBOHCTBA
sHA0MOpdH3Ma KOHEYHOMEDHOrO TOpa, CBSI33HHBIE C IOHSATHEM SHTPOINHY;
B UACTHOCTH, BbISICHSIETCSI, YTO CYIIECTBYIOT TOUYHBIE 3HIOMOP(H3MBEI KOHEY-
HOMEpHOro TOpa, He ofjajawouiie o0pasyroumed ¢ KOHEUHOW sHTpomued,
[Maparpad 1 HOCHT BCrOMOraTeJbHBIH XapakTep.

[To noBojy HCNOJB3YeMBIX B paboTe MOHSTHH METPUUECKOH TEOPHH JH-
HaMHYeCKHX cHcTeM (mpocTpaHcTBo JleGera, sHAOMOD(H3M, H3MEpHMOE pas-
OueHHe, PHTPONHS U T. I.) cM. [D], [6].

§ 1. OGo3HaueHust W BCHOMOraTeJNbHBIE MPENJIOKEHHS

ITycts M — npoctpanctBo JleGera, 7" — sHjpoMopguam npocrpaHcTsa M.
Byzxem nonpsoBarhCsl CAeyIOMIMMH OOO3HAYEHHSAMH: ¢ — pas0HeHkHe paccMmaT-
pHBAEMOro NPOCTPAHCTBA HA OTHEJbHBIE TOYKH; 3amuCh & <7, Ta€ £ U 1 —

pa30ueHHs, O3HauaeT, UTO 7 €CTh IojpasbueHHe &; n-—SHaK IIepeMHOKE-
Husi pasbuenuil; &n— fipoussejenue pasbuenuit & u 7; H (§) — suTponus
uaMepumoro pasbuenus &; H (8/7) —cpenHsis yC/JOBHAs SHTPONHS H3MepH-
Moro pasbueHus £ OTHOCHTE/]BHO H3MepPUMOro pasOHeHHsi 7 (OmpejeseHHe
¢ynxunit H () u H (/) cm. B [6]); Z — muoxecTBo pasbuenuit & ¢ H (§)<<oo;
tr, &7 W & — pasOHenust, ompejesisieMble 10 pasCHEHHIO- £ U SHZOMODPHU3MY
T (opmyaamu:

(L—l S ]
g=[]7"% a>1n, 5=]]7*%
k=0 k=0

tr, ecin T He siisiercst aBTomMopdu3amMoM mod 0

oV

1 —F, )
l_[ T ¢, eciu T — aBToMopduam mod 0;

h(T, £) u h(T) — dyukiuu, omnpejesseMsie HOPMYJaMHU:

‘ (T, ® = lim-+- H (&) = H @/T%;), (1.1)
o h(Ty=suph(T,5 (€D (1.2)
Besnuuwna h (T') naswiBaercst sutponueii sugomopdusma T ([11, [2], [4],

(6]).
Onpedenerue. KoxeuHoe HIM CYUeTHOe H3MepuMoe pasbuenne & Hashl-
BaeTcsi obpasytomeli oTHOCHTesbHO sHZoMopdusma T, ecou &r = e,
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Ecnu supomoppusm T obragaer obpasyrouieil £ €7, To, Kak H3BECTHO
B(T) =h(T, %) (. [4], [6]).

Boiuncsienusi, IpoBejieHHBle B § 2 W 3, ONUpaloTCs HA LIECTb JIEMM —
TPH anIpOKCHMALMOHHBIE M TpU ajirebpanueckue.

Jlemma 1. Ecau &y, &,, ... — maxas nocsedogamenvrocniv pasbuenuti us 7,
4mo ¢

Gt <, nEnZE mod 0,

n=1
mo 0aa ecakozo sndomopgusma T npocmparcmea M
h(T)=1limh (T, t,).

n—> o
Jlemma 2. Ecau T — sndomopgpusm npocmpancmea M u &y, &, ... —ma-
kas nocaedosamenvHocme pasbuerud uz Z, umo

<B<...]]G)r=¢ modo,
1

n=
mo

h(T) =lmh(T, t,).
Jlemma 3. ITycme T — andomopgpuszm npocmparcmea M u Ty, Toyeo o —

Mmaxkas nocae008amenvHOCHb USMePUMbLX  PA3bUeHuLl 3moz0 - NPOCMPARCTIEn,
41mo

TE L, G inn nz,,=e “mod0.

n=1
Ecau Tﬂ—tpakmop-aﬂaomopdlusm andomopgusma T no G,, mo
h(T) = limh (T ).

N> 0o

Hokazarenscts Jemm 1—3 mpuBoguTh He OyjeM, TaKk KaK OHE HHUEM
He OTJIMYAIOTCH OT JOKa3ares]bCTB aHANOTHUHBIX YTBEpPXKJEHHH JJs aBTOMOD-
¢usma (cm. [5], [4], [3]).

JleMMy 2 MOKHO paccMaTpUBaTh KaK YacTHEIH ciydail jJeMMBl 3 (HYXKHO
noJoXuTh §, = (5,); U yuecTb, uto 3gech A(T,) = h(T,t))), nemmy 1 —xax
YaCTHBIA cayyall jeMmbl 2.

Tlpu mokasare/bCTBE OCHOBHBIX TeopeM OyneMm moJjb3oBathes (§ 2, 1. 3,
4; § 3, n. 4) caepymomell 37eMeHTapPHOH OIEHKOH (hHKCHPOBAHHBIX MHHODOB
cTeneneil Matpuuel, Jlas nponsaonbﬂoﬁ MaTpunsl A KOHEYHOro mopsijKa r
uepes A (o) oGo3naumm ee MuHOpP s-ro mopsjgka (1 <s<r), KOTOphI 3a-
JlaeTcsi CHCTEMOH o HOMEPOB CTPOK H cTosOueB Matpuubl A, o=={1 <m; <
<Mmy<...<my<r; 1<k <R, <...<kh;<r}, unciao s Ha30BeM MO-
PSIIKOM CHCTEMBI o) JJis NMPOH3BOJBHOrO upcsa a > (0 gepes s(a) 0003HAUHM
YHCJIO COOCTBEHHBIX 3HAueHHH MaTpHiBl A, 10 MOAYJIO HE MEHBIIUX a.

Jlemma 4. ITycmo A — mampuya Koreurozo nopsdka r u h(1 <i<r)—
ee coocmeennole * sHaverus. Ecau s=s(a)>0 daz a>0, mo 0an woboil
cucmemot 6 nOPAOKA S

Ar@) =C, [ +ay,

A l=a

20e C, — Koncmanma, we sasucawas om n, o, 0 npu n - co. Ilpu smon
cyugecmeyem makas cucmema o nopsaoka s, amo C. =+ 0.

j 4 3amucku, oM XXX
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Jloxka3aTenbCTBO.

HOHl (hopme:

rue
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A,— xaerku )Kopnana mopsjgka v,

4]
jpl>a mpr 1<i<o, |p|<a mpu v<i<u; E = s (a),
t=1

[pusesem Mmatpuuny A K KOpAaHOBOH HOpMAalb-

A = PTUP, (1.3)
P‘i 1 O

A= = .*1 (I<i<u),
0 "

v, — COOCTBEHHbIE 3HAYEHHsT MaTpulH A,

u

v =T,
1.=]'
v
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Benuuunna C,”p.f"/ paepua mMuHOpy B” (5) MaTpHIBL

i=1

1
A

Tak xak pasr matpumsl B” paBeH s, TO CYILECTByeT CHCTEMa o MOPSIAKA §
takasi, uto B" (o) # 0, uau C, = 0.

Hapsapy c munopamu A" () mpenpiayiiefi JieMMbl HaM OpPHJETCA pac-
cvatpuBath (§ 2, n. 4; § 3, m. 4) onpexpenuTesu, NOJYYaIOUHECs MNyTeM
3aMeHbl OJHOH U3 cTpok MmuHOpa A" (o) CTpOKoﬁ U3 JIpyroro MaHOpa A™ (a"),
a Takxke nyreM obpamnenusi A" (s) cTpoko#t u KojoHHOH. OG03HAUUM yepes
a;’;’ 3/eMeHTEl MaTpuubl A*; uepes A‘” /Y — onpejennTeNb, MOJYUYEHHBIH Mmy-

s

m.,
n 1 s (n) (17) 5
TEM 3aMEHBI B MHHOpe A (k ks ) CTpOKH ama"kl, cee am%ks CTpO‘{KOH

‘l, CECRC Y
L A fg’), uepes A, —onpegenuTenb,  NOJYYEHHBIH U3
n My, «oe o M m n a™
A (k:’ : ks) obpamnenneM cJjeBa croJbnom alf ) fn>k, 5505 55 fnsku u
E 3
CBEPXY CTpPOKOH aﬁ.’,;), am, ..., a<m> O<i<r; Ryl 1BES
1 <oy <9).
Jemma 5: Ecau s=s@ua>1, monpu 0 <m<n
4P| < Kanam = L] Dt (1.4)
Al >a
I AP, m| < Kqnrts+Dgm n WL (L.5)
[)\,l}(l

ede Ky u Ky — Koucmawnmot, e 3asucawue om n, m, i, o, i Ry
HdoxasateabcTBo. [okaxkem HepaBencTBo (1.4). Ilyers B (1.3)

(1 (1)
Py’ +:- Py
'1 i
pey vies P _ qfl) coe G Ll gD L qm
P : : H Pl=Q= : ) ’
u u) 1 (L u
P2 s, g q“...qﬁj...q()...qﬁ‘flj
pey ... pl)
Torga us (1.3") nosayuaem:
a i
Ry iy (V1= B—1 . 5
a®=Y V' ¥ qppCwt e (Il<a, B, (1.6)
J=11=1 (=1

3amMeHUM 3J1eMEeHTHl OTpeJeJHTe/Ist A(" ! ux BupaxenueMm (1.6) wepez
cOOCTBEHHBIE 3HAUeHUs] MaTpuubl A. Tor;[a A(" '"’ MOXKHO MPEeJACTaBUTEL
BHAE:
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2 v
Ya s

u Vi v,:\
(n, mj _ \" Z ; Z 2 (/) (Fo,) (i9 pli—n
Aa“, 7. T2 Z }_4 ;e ; qmm "o q/'v: onle qmsTan o

Jis ceer Jg=1 Ty=1 /=7, Tg=l lg=1g
lau""a,, lg—g n—ly4, m—lu“«\—ta“ n—ls4g
vus Gog ees G TR pom B s wa B, X
(i) (v
P, -ee P,
(fay) (7a,)
PLi e P | (1.7)

(is) 18
i, = Prgk,
[TycTh p — HauGoJblki O MOAYJNI0 MHHOp S-TO NMOpAAKa MaTpumul P,
g — HauboJbIIMA N0 MOAYJIO 3JeMeHT MaTpuibl @ = P7!, L — uucso cia-
raemelx B mpaBoif wactu (1.7). Vmeewm:
(a) lia,) .
g% | <lal 19" <lql;

Ii‘la‘ta
=T la,~,
C "<, Cp g (l a8

ecmu j, <, T0 |p | >a>1; eemn jo <v<jg TO |y, | > |1y ompenes-
TeJd, cTosiuiue B npaBoil uactu (1.7), paBHB HYJIO, €CJH HMHJAEKCHl j, pas-
Hbl k OoJiee, ueM v, pas3, a B OCTaJbHbIX CJ/AydasiX OHHM HMEIOT MOAYJb He
Gosbinil, yeM |p|. B cBf3M ¢ 5TMM KamKjoe cjaraeMoe IpaBoidl 4YacTH pa-

o
BeHcta (1.7) umeer Mopy.anL He GoJblIMi, uem }qisn’slp{a"'“”n[p[ [*¢ m,

i=1

CJI€0BATEJBHO,

U
| AL P <Ligliplnam= [ 1w, " < Kinam= ] 10,1,
t , i=1 >a
ecau B3aTh K; > L|g|*| p].

HepasenctBo (1.5) nokassiBaeTcsi aHaJorHuno.

Onenka sHTponuu cBepxy (§ 2 u § 3) ocHOBaHa Ha MojCYeTe YuCJa
3JIEMEHTOB NpPOH3BefeHus pa3buenuii. CyuleCTBEHHYIO pPOJib IIPH 3TOM HIpaer
TO OOCTOAATEJNBCTBO, YTO STH 3JIEMEHTHl $IBJSIOTCSl CBA3HBIMH MHOMKECTBAMH.
[lpn noxasaremectBe cBaAsHoctH uX (§ 2, nm. 2; § 3, n. 4) ucnoabayercs
cepyiomas JeMmma.

OGosnauuM uyepes a,z dJMEMEHTHl LeJNoYucJaeHHON MaTpuusl A nopsiaka r
i gepes af) — ssementrl creneneii A* marpuun A.

Jlemma 6. IIycms a u q—ghukcuposarnnvie HamyparoHole 4ucia, yoos-
AemsopaoLUe YCAOBUAM

,
A
(@, |detA)) =1, ¢g>gy,=a—1+ max ¥, |asl.

| <agr B==]

Toz20a 0as 106erx Hamypassholx qucea n u j3° <q (1<a<r, 0
‘k

cywecmsyem auwie 00Ha cucmema yeaotx ducea . (1 <a<r, 0

maxan, wmo cucmema (n -+ 1)r 080iiHoix Herasencms

<k <n)
<k <n

L j(k) :
et (1.8)

j(k) -1 k R e
B ca Y etk <
g=1
Il<agr, 0Lk

umeem pewenue uz eduHuun020 Kyba X = 0<<l], 1B
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HoxazateasctBo. Ilyete X0 =GP, ..., x¥) (=1, 2)— gBe
TOUKH Ky6a )~<, KOOpJIMHATH KOTOPHIX yjoBjeTBopsitor cucteme (1.8) coor-
BercTBenno mpu £ = £, (i =1, 2). TpeGyercs goxasats, uto £F) = £7,,
€CJIH @ 11 ¢ Y I0BJIETBOPSIOT YCIOBHAM eMMEl. Ecain AP =t — P u Ax =
=% — %", To u3 cucTeMm gBOHHHIX HepapeHcts (1.8), samHCaHHBIX A/
=% utF =t", (i=1, 2), nonyuaem:

r

— % + AP <ar Y aAT, < _(’]. + At (1.9)
=]
g
— L+ abhH < grt Y oz, < 2t ahtY, (1.10)
Py

Tak kak
-

va”‘”r“Ax —Z aa{S‘. alt DAK;,

ﬁ=l 1=1 f=1

10 u3 (1.9) dyneM HMeTb

Vet S ot <ot S, <2 B+ L
i T

1=1 g=1 1=1 1=1

Cpasuenue (1.10) c (1.11) paer

r

2 @b —— Z |G | < — + abty Y,

.{=‘
! r r

. T\Y _a ALETD
ZamTAtT + 5 2lawl>— 5 4 adt
1=I =1
HJn

[aAf;“” - 2 AP <—(17(a + 2 . ;) , (1.12)

y=I : 1=1

s (1.12) caegyer, uro npu ¢ > g,=a— 14 max )}, y | a3

1<u&r5~|
i
k
|laatt— ¥ a, 010 | < 1.
=1
Tak Kak B NOJyueHHOM HepaBeHCTBe JieBas 4acTh — LeJoe UUCJO, TO
r
\
art =¥ a A8 (I<a<r, 0<k<n) (1.13)
1=1
Pemenunem cuctems! (1.13) siBjsiercst cucTeMa [€/I0YHCTEHHLIX BEKTOPOB
AT® = AT“’)Ak 0< k< n), (1.14)

rae :
AT® = (At A, ..., AP,
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Ua (1.14) Bugwo, yto AT sBnseTcs pelIEHHEM CHCTEMBI CPaBHEHHMI:

r

a®AO =0 (moda”), 1<a<r. (1.15)
1=1
Tak Kak B CHJy VCJOBHA JIEMMB UYHCJO @ — B3aHMHO TPOCTOE ¢
|det (a3 | =|det A|", To pemwenue cucremn (1. 15) umeer BHA A#® = c,a’,
rie c;— leJble uncaa, Loy,
C ngpyrofi croponsl, u3 cucremnl (1.8) (sanﬂcaﬂﬂon ISt x5=xé" u
19 = M) npu k=0 moayuaem:
i@ (o i@ O
= <22l I gagri=1, 2 (1.16)

gar qa™

Mockombky 0 < %P <1 u 1 <j¥ <q, o us (1.16) BhITeKaer, uTO

0<tP<a* (=1, 2),
HUJIH
St ca*n 0 s Foa < a"

oTkyaa ¢, = 0. IMonyunnu A =0, I<ax<r.
Us (1.14) panee maxogum, uto Af¥ =0, wuau t(k) =t 1 <axr,
0<kLn.

§ 2. BeluucaeHue SHTPONUM IHAOMOPPH3MA KOHEUHOMEPHOTrO TOpa

[Tyets X — TOp KOHeuHOH pasMepHOCTH r W T — rpymmoBod 3HIOMOp-
dusm Topa X Ha ceba. OTHOCHTEJHHO 33aJaHHON CHCTEMBI LHKJIHYECKHX KO-
opausat B X sHmoMopdusM T mpencTaBisieTcsi HEKOTOPOH HeBBIPOKAEHHOMH
LleJIOYUMCIeHHOA KBaJpaTHOH MaTpuued A nopsaka r. Dugomopdusm T sB-
JisieTcs aBTOMOP(H3MOM TOTAAa M TOJbLKO Toraa, ecau |det A|=1.

Top X c o6biyHOl (MHBapHaHTHOH) MepONl MOXKHO paccMaTpHUBATH Kak
npoctpanctBo JleGera, a T — Kak MeTpHYecKu#l 3HZOMOpGH3M 3TOrO Mpo-
CTpaHCTBa.

. T. Cuna#t [2] BbUMCAMJ 3HTPONMIO 3IPrOAUYECKOro aBTOMOp(HU3Ma
r-MepHOro Topa, Martpuna A KOTOPOrO HMeeT r pPas3IHYHBIX JeHCTBUTEIbHBLIX
cobcTBenHblx 3uauyeHuii. B. A. Poxaur [6] nmokaszan, uro ajis sHgoMopdusMa
IBYMEPHOrO TOpa B cJyuae, Koraa o0a cOOCTBEHHBIX 3HAueHHs MaTpuuel A
no MonyJio OoJblle eIuHUIBI, 3HTpomus paBHa lg|det A|. [lokaxem cie-
JYIONIYIO TeopeMmy.

Teopema 1. Sumponusa npousgosvrozo axdomopdusma T KoHeuroMepHOO
mopa X eoiucasemcst no gopmyie

R(Ty= Y lg|hl, @.1)

Wi>1

20e \;— cobcmeenHvle 3HaueHus mampuuor A, npedcmasasouield IHOOMOP-
puan T omuocumeavro kaxoti-rubyds cucmemsr yukaudeckux Koopounam 6 X.

Qopmyna (2.1) aas sproguueckoro asTOMOp(H3Ma TOpa €CTb B CTaThe
A. JI. Tennca [11].

JloKa3aTeqbCTBO TeOpeMbl pa3oObeM Ha -HeCKOJbKO uacTeil.

1. Top X MoxKHO paccMaTpuBaTh Kak efuHHYHBH Ky6 0 <X, <l
1 <i<r, c oOTOXKaECTBIEHHBIMU TrpadsaMu ¥; =0 u X, =1 (1 <i <r). Ilo.

JyuaeMoe TpH STOM eCTeCTBEHHOe oTo6paxkemne Kyba X={0 <% <1,
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1 <i<r} Ha Top X ofo3naunm yepe3 S. HcHo, uTO S ABJASIETCS METPHYECKUM
uzomMoppuamom Ky6a X Ha X. [luxkauueckue koopauHatel xz Topa X O6yuem
paccMaTpuBaTh B mpefenax — co < X3 < oo, TaK YTO X3 M X§ TOTAA U TOJBLKO
TOTAA SBJSIIOTCS KOOPAMHATaMH OJHOH U TOll Ke TOYKM TOpa, ecau Xy — Xf —
nensle gueaa, 1 <p <.

Inst matypanbHOro uHcsia g o6o3nauuM uepe3 &(g) pasbuenue Ttopa X

a

Ha ¢~ DAaBHBIX KYGOB TUMEPIIOCKOCTSIMH X, = V. j.—uensle. Torma ans
Jo6oro HarypajdbHoro p > 1 OyaeM HMeTb

s <t (=1, [lipn=-
n=1

Tak 4TO IO JeMmMe 1

h(T) =limh (T, &(p"). (2.2)

[ToxaxkeM, 4TO npu HOCTATOYHO GOJBLIOM ¢
(T, Eg) = Y lg|rl. 2:3)

|xi|>1

Hs (2.2) u (2.3) cnenyer (2.1).

2. Ilyctb snpomopduam T Topa X OTHOCHTENLHO 32JaHHOH CHCTEMBI
LHKJINYeCKHX KoopauHaT B X mpejcraBisietcss Mmatpuueil A = (Qqp) 4 a(’§>-~
saementsl Matpuinbl A% (1 <a, 8 <r). Dnement pasbuenuss T~*(q) cocTout
u3 |det A%| runepnapanienenvnenoB. Kamxapii u3 3THX runepnapasJeJe-
MUMENOB B CBOIO OYepelb MOXKeT pas30UTbCsl Ha HECBSI3HBIE YacTH TpU
paccvotpenun ST (g), Tak uto 3ssemenTH pasGuenns ST (g),
BooOllle TOBOps, fIBJASIOTCS  HecBsi3HbIMH MHOKecTBamun B X. OpHako
OKasbiBaercs, 4YTo cymechyeT TaKkoe ¢, YTO TpPH §>>(, 3JEMeHTH

pasbuenus SN (g) = S7! n T~*:(g) aBAAOTCS  CBI3HBIMH  BBIIYK-

JBIMA MHOKECTBaMH B X npu .H}060M HaTypajbHOM n. JleficTBUTeJNbHO, 3Je-
MenT pasbuenuss STITT%E(g) onpenessieTcss Kak COBOKYIHOCTb TOYEK X =

= eyl X)) € X, st KOTOPBIX

(k)
I,, 2: '
+ (o a(k)x < +i,ff), l<ar,

rje 4yucJa ak) 1< (k) < JJI1 paccMaTpuBaeMoro sJjieMenTa HKCH osam:r;
J

CBA3HYIO B X KOMIIOHEHTY 3JeMeHTa HOJNYYHM, (DHKCHpYd Takke £, (umc-

na j® u tP — nenwie). _

[lycts Touku X' = (?‘” " N(’)) € X TpUHALJEKAT OJHOMY H TOMY K€
sneMenTy pasluenus S7Y%7(q) (i =1, 2) Torpa cyumecTByiOT Liesble 4ucaa
P <iP <oyt (1 <a<r; 0<k<n; i=1, 2) Takue, uto

4 . - vi(k) :
Lhm Za;§>xgl><—%——l-tyf),- l<a<r O<k<n; i=1,2.
=1
Mpuvenssn nemmy 6 (3gech a = 1), moaywaem £ = £, 1 <a<r;

k
1;’

0<k<n), ecnun g > g, =max 2 |@.3!. D10 o3nauaer, 4to TOUKH XU M
1gagr Bl



56 . I. 3. Apos

X(gl HpI/IHaIlJIE}KaT ONHOH U TOH Ke CBSI3HOU KOMIIOHEHTe 3JEeMEHTa pasﬁne-

Hua S8} (g) npu g > g, u JoGoM n.

TaKn'VI o6pasoM, JioOble ABe TOYKH, MPHUHALJeXKAlHe OLHOMY M TOMY ¥Ke
aneMenTy pasbuenus STI7(g), mpu g > g, TNPHHALIEKAT ONHOH M TOH Ke

CBAIBHOH KOMIIOHEHTe 3JieMeHTa pasbuennsa S™I7(g), TO ecTb NpH g > ¢, =
r

= max Z || m moGom n sneMeHTH pasbuenus ST (g) SBAAOTCH CBA3-

l<agr B=1 N
HBIMH MHOXKECTBaMH B X.
3. Ilpucrynum  Temeph K  Boluucaenmio Bemuuudnl  A(T, () =
= lim%H (E; (9)). Buny Toro, uto pasbueHus i (9) uMeIOT [OBOJIBHO CJIOXK-
Hy]'(l;z'rpyx'rypy, He OyneM HaxoauTh TOYHBIE 3HaueHus Benauunn H (¢} (9)),

1 5
a yKkameM JJisi ;H (¢7 (g)) MHHOpaAHTHYIO W Ma)KOPAaHTHYIO TIOCJef0BaTelb-

HOCTH, TIpeiessl KOTOPBIX JIETKO HAaXOAATC M OKAa3bBAIOTCS PABHBIMH. ITH
HOCJIEllOBaTeJIbHOCTH TOJNIYHaloTCs  CJIEAYIOMHM 06pa3OM: yKasbiBaeTcs pas-
Guenne 1, < g2+l (g) Ha 3JeMeHTHl OJWHAKOBOH Mepsl U, TaKOe, YTO UHCJIO

3JIEMEHTOB paséneﬂnﬂ £ (g), comep:kamxcs B OLHOM 3JIeMeHTe pasGHeHHs
1,, HE NPEBOCXONUT cp(n), rie ¢ (n) — MHOTOYJIEH OTHOCHTENbHO 71, OJHH H
TOT 3Ke JUI BCEX SJIEMEHTOB PasOHEeHHS 7 .

Torza, ¢ OAHOH CTOPOHBI, UHCJIO 3JIEMEHTOB pasbuenus E7t! (g) He Gyner

NPEBOCXOAUTD UL - ¢ (n) u, cregoBarensHo, H (&7 - @) <lg [vl e (n)}; CApy-
n n

roil CTOPOHHI, TaK Kak 1, < 771 (g), To H (£ (¢)) =H (v)) = lggl—. Takum
o6pasoM,

et <HER @) <lg|l o),
n n
OTKYJLa
lim — H 2 (@) = 11m —1g— (2.4)
n-oco
Onpenemum 1, (n > 0) xak pasbuenue Topa X Ha THNepnapasIeseny-

neAbl-MHOXKECTBa TOYEK TOpa X, UHKJINYecKue KOOpAHHATBEl KOTOPBIX YJOB-
JIETBOPAIOT HepaBeucTBaM

jg—=1 : n ]“ ‘
— < Ea,fn)kxk <— (<9 By, (2.5)
k=1
ik——1<xk<i,3 HpI/I k#kg

rje S — YMCJO COGCTBEHHBIX 3HAYeHHH MarTpuupl A, M0 MOAY/IO0 He MeHbIIHX
eIMHUIbI; CHCTeMa HOMepoB s={l<m < ... <m,<r;, 1<k < ... <
< k, < r} Bpi6pana Tax, 4ToObl B COOTHOIUEHHH

@) =C [1ra+a,)

hgl>1

pmenu C, ++ 0 (cm. nemmy 4, 3xneck a = 1).
Torna tak Kak ST[T!(g) — pasbueHue Ha CBSI3HBIE MHOMKECTBA B 8¢
npu g > gy, TO S“lnn\\S 127+ (q) mpu g > g,, oTkyma 7, <% (g).
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O6nem v, snevenTa pasbueHus v, paseH

1 w ¥R ! St %
un = 5| det af), )| 1=m' n%’ |14 o,

xS
[A 1>1

lim 2lg-=lg[ ] 1= tglul

Ri>1 >t

OTKY /2

4. Temepb ocrajoch 1MOKaszaTh, YTO B KaxJOM 3JEMEHTE IOCTPOECHHOTO
HaMH pasbueHus v, comepxurcs He GoJee, YeM ¢ (1) 3JEMEHTOB pasGUeHus

& (g), rae ¢ (n) — MHOrouJeH OTHOCHTE/JLHO 71, He 3aBHCHIH OT paccMar?
puaaemoro 3/ieMeHTa pasbuenus 1,

OnemenTHl pasbuenus E5t!(g) mosydaloTcsi NMYTEM pacceUeHHs 3/EMEHTOB
pasGueHHs 7, CHIEPIVIOCKOCTAMHU

r

i ;
Eam X = l<i<r, 0<m<n, j— nenoe. (2.6)
k=1
Kaxkpas runepniockocts (2.6), mepecekarouiasi runeprapasjesenunes
(2.5) — snemenT pasGuenus 7,, AOJKHA Iepeceyb MO KpaliHeli Mepe OAHO
ero pe6po. OueHHM 4YHCJIO TOYEK [MepecedeHHst (PUKCHPOBAHHOTO pebpa ru-
nepnapajsenenunena (2.5) ¢ rumepmiockocTamu (2.6).
Pacemotpum cHauana pebpo, coeiuHSIOLIEe BepumeI
0 = (x@, x0, ..., x9) (=1,2),
rie
: p _
i ;
n 1 2
Yamah == (1<a <)
k=1

xP) =i, npu k+ k;

oy =1
1 o .o - a. .
Zaf,;;“kxp = "T, a, — hEKCHpoBaHHOe, | < 2, <5,

Ia
q’
=1, Ipu k£ ks 1 <P <s

I <a<s, o a,

r-

(") 5@ — ‘%
al 1@

My

b

xg

Y

Hns Ax,= x) — x? monyuaem

Ax, =0 npu k + ks, 1 <B s,
OTKyZa
Am k

e A T ©@.7)

1
T g det(@® )

Axk

(n)

rIe Amd ky — anreOpanyecKoe JIOTMOJHEHNHE 3JIEMEHTA Op 4,k; MATDHIIEI (a,(,%'g:kg).






