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Amnnsoranusa: lsyuaiorcs aTTpakTOpbl KOHEYHON CHCTEMbI CXKHMAIONUX Iomobuit S
(j = 1,...,n) Ha IIOCKOCTH, y/OBJIETBODSIOIEH YCJIOBHIO CLEIUIEHHOCTH: JJisi MHOXKE-
crBa TOUEK {X0,...,%Tn} W OMHAPHOTO BEKTOPA (S1,...,Sn), HA3BIBAEMOIO CHIHATYDOH,
napa {xo,Tn} nepeBogurTcs orobpazkennem S; smbo B napy {zj_1,z;} (eciu s; = 0),
6o B mapy {zj,zj_1} (ecim s; = 1). Onmcanbl cuUTyanuu, B KOTODPBIX U3 KOpJa-
HOBOCTH TaKOI'O aTTPAKTOPa CJIEJyeT, YTO OH MMeeT OTPDAHMYEHHOE UCKDPUBJIEHHE, T. €.
SIBJIAETCS KBa3UKOH(MOPMHBIM 06pa30M OTpe3Ka MPsiMOi.

KuarouyeBble ciioBa: aTTpakTOp, CAMOIIOA00HBIN (hpaKTa, yCI0BUE OTKPBITOIO MHOXKEe-
CTBa, KPUBBIE C OTPAHUYEHHBIM MCKPHUBJIEHHEM, KBA3UKOH(MOPMHOE OTOOpaykeHue, KBa-
3ugyra, Mmepa Xaycuopda, xaycaopdoBa pa3zMepHOCTb, Pa3MEPHOCTD 000Ut

B pab6ore usyuarorcsi arTpakToOpbl KOHEUHOiT cucreMsr S; (j = 1,...,n) cxKuma-
IOMIUX IT0/TO0MIT TOJTHOIO METPUIECKOTO MMPOCTPAHCTBA £, Y/IOBJIETBOPSIOIINE CJIe-
JYIOIIEMY YCAOBUIO CUENAEHHOCTU: JIJIsl HEKOTOPOTO MHOXKECTBA {Zy, . . . , T } TOUEK
[POCTPAHCTBA 2, HA3BIBAEMbBIX 6EPUUHAMU, U OUHAPHOTO BEKTODA (81, . . ., Sp), Ha-
3BIBAEMOTO cuehamypotl, mapa {zo, £, } mepesogutcs orobpazkenmem S; (1 = 1,...,n)
mubo B mapy {z;_1,z;} (ecau s; = 0), mmbo B mapy {z;,z;_1} (ecim s; = 1). Mer
HA3bIBAEM TaKHe CUCTeMbl nomobuit yunnepamu. ObIMe CBOICTBA aTTPAKTOPOB CHU-
CTEM CKUMAIONUX OTOOPayKeHNH B MOJTHOM METPUYECKOM IIPOCTPAHCTBE, BKJIIOUAs
TEOPEMBI CYIIECTBOBAHUS U €IUHCTBEHHOCTH ATTPAKTOPA, MOYKHO HAWTH B OCHOBO-
nosaraomieii crarbe k. Xaruuncona [1| uiu B monorpadbuu M. P. Kponosepa [2].
Hekoropeie croiicTBa mumnmepos onmcanbl B § 3.5 crateu [1]. B obmem ciyuae, kak
MOKa3bIBAET IpuMep 1.4, aTTPAKTOp NHUIIEpa He JIOJIZKEH ObITH YKOPIAHOBOI JyTOM.
Mpbl He OCTAHABIUBAEMCS B JAHHON CTAThE HA YCJIOBHAX, JIOCTATOUHBIX JJIs KODJIa-
HOBOCTH ITUIIIEPA, a UCCJIEYEeM CBOWCTBA PEryJIsIPHOCTH €r0 arTpPakTopa, KOTOPbIe
BBITEKAIOT U3 OJ[HOTO JIUIIL TPeOOBAHUS YKOPJIAHOBOCTU. B § 4 onucaHbl Te CUTyaIum
Ha IJIOCKOCTH, KOIJIa ATTPAKTOP *KOPJAAHOBA IUIIIEPA sIBJISIETCS JIyTO# ¢ OTpAHUIeH-
HOM HCKPUBJIEHUEM, T. €. KBa3HKOH(MOPMHBIM 00pa30M oTpe3Ka mpsiMoit. K takoBbiM
CUTYyallusiM OTHOCSTCS, B YACTHOCTH,

1) cywail depemyrommeiicss CUTHATYPEL Sj_1 + §; = 1 s Beex j = 1,...,n;

2) cayuait s1 + $p > 1;

3) caydail panmoHa’dbHON com3MepumocTH uncesn Ln(|zy — xo|/|zn — xo|) 1
Ln(|zn, — @p-1l/[2n — 20]).

B §2 Ha mIockocTu MOCTPOEH IIPUMED YKOPJIAHOBA IIUIIIEPA, ATTPAKTOP KOTO-
pOro He sIBJISIeTCs JIyr'oil ¢ OrPAHWYEHHBIM UCKpHUBJieHHEeM. B Teopeme 2.2 ycTaHOB-
JIEHO, UTO €CJIM aTTPAKTOP YKOPJAHOBA IUIIIEPA UMEET OTPAHUYICHHOE UCKPUBJICHUE,
TO OH SIBJISIETCS MHOKECTBOM KOHEYHOM HEHYJIeBOU -MepHOM Mephl Xaycaopda, riae
 — Pa3MepHOCTh MOJIO0UST CUCTEMBI S, KOTOpasi B 3TOM CJIydae COBHAJAET C Xay-
c10pdOBOil pa3MEPHOCTHIO aTTPAKTOPA. 3aMEeTUM, YTO IIPU BbIBOJE JjemMbl 1.1 o
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HENIPEPBIBHO} CTPYKTYPHOI MapaMeTpU3alun aTTPAKTOPa IUIIEPA Mbl HE MOXKEM
CJIEJIOBATD JIOKA3aTe/ILCTBY AHAJOTMYIHOIO yTBep:KaeHust B [1, Teopema (3), c. 731]
U3-32 MMEIOIETOCd TaM HESIBHOTO TPEGOBAHUS CBA3HOCTH METPUYECKOTO TIPOCTPAH-
CcTBa.

1. ArTpakTopbl, nunmnepbl u ux napamerpusamuu. Ortobpazkenue S :
(21, p1) — (23, p2) METPUYECKUX TIPOCTPAHCTB HA3BIBAETCS CHCUMANOULUM, €CIA

Lip(5) := sup{p2(S(x), S(y))/p1(z,y) : v,y € 21, v #y} < 1.

k
Jlna marypanbuoro n € N nomoxnm [ = {1,...,n}; I¥ = [[ I, tne k € N;
j=1

o0 oo
I* = |JI¥ u I = [[ I. Dnements Muoskects [X m [* zanmmceBatoTcss B BUIE

k=1 j=1
CJIOB KOHEYHOI Jymubl Hag, ajdasuroM I. MHOXKECTBO MyIbTUMHICKCOB * saBJIsier-
¢t cBODOJIHOM MOJTyTPYIIIOi, TOPOKICHHOM 3JIEMEHTaMU MHOXKECTBA, |, OTHOCUTEIIb-
HO omnepaly KoHKarenanuu (concatenation), T. €. IPOCTOro MPUIIUCHIBAHUS OJHOIO
CJIOBA K JIPYTOMY. DJIEMEHTHI MHOXKECTBA [°° 3aIUChIBAIOTCA B BUJE CJIOB OECKOHET-
HOM JJTMHBI HaJ ajidaBuToM 1.

Hast mHabopa S = {S7,...,S,} ckuMmaromux oToGparkKeHHil IIOJHOTO MeTpHude-
ckoro mpoctpanctea (2, p) B cebsa u moboro i = iy ...i; € I* mcnombsyercs ab-
6pesuarypa S; = Si,..i, = i, 0---0.5;,. st moboro i = iyig--- € I uk €N
mosaraeM ilp = iy ...1ix € I*. B mpocrpanctee Comp(.2") Beex HEmyCTHIX KOMITAKT-
HbIX nogMuoxkecTB A C 2, merpusoBanHoM paccmostuem Xaycdopda [3, ri. 2, §21,
c. 223], cucrema S 3amaer onepamop Xamuurcona ® : Comp(Z) — Comp(Z), co-
MOCTABJIAONIAN KaXKJIOMy HEIyCTOMY KOMIIAKTHOMY MHOXKecTBy A C 2 Hemycroe
KOMITAKTHOE MHOYKECTBO

(A) = | Su(4)
k=1

(em. [1] mm [2, (4.1), c. 99]). Henoapuxkuas touka oueparopa @, T. e. Hemy-
croe kKommakTHOoe MHOX)ecTBO K (S) € Comp(.2), yloBIeTBOpsIOlNiee PABEHCTBY
K(S) = ®(K(S)), HassiBaercs ammparmopom (NI UHEADUGHIMHBIM MHOACECTNEOM)
cucrembl S. @opmysia
w(i) = lim S;, (x)
k—oo

KOPPEKTHO 3a/1aeT HelTPEePBIBHOE, HE 3aBUCHIIEE OT BBIOOpa TOUKK & € 2 oTobpaske-
e 7w : I°° — K(S) (rme I°° HajieJl€HO TUXOHOBCKUM IPOM3BEJIEHUEM JUCKPETHBIX
TOMOJIOrKii ), HasbIBAEMOe uHdekchol napamempusayuet arrpakropa K(S) cucre-
Mer S (em. [1, (vii), c. 725]). Hns i € I* nogvmoxectsa K;(S) == S;(K(S)) ar-
rpakTopa K (S) maseiBatorcs ero xkonusamu k-ro panra. Cucremy S = {S7,...,5,}
CXKUMAIOIIUX OTOOPaKeHUl [OJHOr0 MeTPUYeCKOro upocrpancrsa (4, p) B cebd,
YZIOBJIETBOPSIIONIY IO YCIOBUIO: «CYIIECTBYIOT HAOOP TOYEK {Zy,...,Tn} C A W BEK-
TOop (51,...,5,) € {0,1}", mas koropeix Sj(xo) = Tj_11s; U Sj(Tn) = xj_,; UPH
Bcex j € I», GyeM Ha3bIBaTh, UCIOJIB3Ys UAYNyI0 oT Tépcrona Tepmunosoruio [4],
yunnepom ¢ eepwuramu {To,...,Tpt U cuenamypold (si,...,s,). Oboba©IUM
aHasoroMm yTeepxkaenuit B [1, §3.5, ¢. 730-731], momyuennbix k. XaTanrconoM
JIIs IMIIIEPOB ¢ CUTHATYPoit s; = 0 1pu Beex j € I, aBseTcs ciiemyomas

Jlemma 1.1. /[Lis jiro6oro munmepa S = {5, ..., S, } ¢ Bepumnavu {xo, . .., Ty}
u curHarypoi (s1,...,Sy) B IOJHOM METPHIECKOM IPOCTPaHCTBE (M ,p) U IJIsl JIHO-
6oro mabopa Touex 0 = tg < t; < .-+ < t, = 1 Ha orpeske J = [0,1] C R!
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cymiecTByer eauHcTBeHHOe orobpazkenme 7y : J — K(S), npu xoropom (t;) = x;
u S; oy = yol; misa kaxnoro i € I, rme T;(t) = t;—1(1 — ) + t;t upu s; = 0 u
T;(t) = ti—1t + t;,(1 —¢) npu s; = 1. Ilpm sTom orobpazKeHHe ~ HEIPEPBIBHO IO
Ténpaepy u v(J) = K(S).

JOKABATEJLCTBO. Ilycte R < 1 — MakcUMaJIbHBIH U3 KO3(DDUITMEHTOB I0-
nobust orobparkeHuii cucreMbl S, a r > 0 — MUHUMAJBHBIA U3 KOI(MDPUINEHTOB
no06us otoGpaskenwit cucrempr T. Tlomowmm Vo= VO = {xq ... 2.}, W =
WO =10,ty,...,t, 1,1}, VE =0k V) u WE = U*¥(W), rae &, T — onepaTopsr
Xarauncona cucrem S u T coorsercTBenno. Tpebyemoe oTobpazkeHue v 3aaeTcs Ha
Kazk oM KoHedaHoM MuoxkecTse W (F) eammcTBeHHBIM 06PA3OM: ISl KAZKIOTO MYyJIb-
tunngexca j € I¥ nonaraem v(T;(0)) = S;(zo) u v(T;(1)) = S;j(x,). KoppexrHocts
3ajaHus Y obecrieanBaeTcs coBagenneM curaatyp cuctem S u T. Tem cambim ~y
3aJIAHO Ha TJIOTHOM B J MHOXKECTBe

W) — U w (k)
k=1

Jlna gmoboro & € (0,7) mmeercst Homep k > 1 rakoit, uto 1 < § < rk. Tak
kak diam(7;(J)) > r* nna smoboro mysnbrumHzekca j € IF, mobas mapa Tovek
a,b € W) ¢ paccrosmmem |a—b| < § HOKpsIBaeTcs He Goee, 9eM JIBY M CMEZKHBIME
(1. e. mepecekaromumucs) korusamu k-ro panra arrpakropa K(T). ITo nocrpoennto
orobpakenus y ux obpasbl y(a),y(b) Takxke sexar B o0beauHeHHU He (oJiee JABYX
[epeCceKAIOIIXCsl Konmit k-ro panra arrpakropa K (S). CremosaresnsHo,

p(y(a),7(b)) < 2R* diam(V').

Hockombky k+1 > Ln(8)/ Ln(r), mmeem R* < (1/R)§%, rie a = Ln(R)/ Ln(r). 3ua-
anr, Ha MEOZKecTBe W (%) 0TOGparkenue v HenpepsIBHO 110 é/Ibepy ¢ HOKa3aTeaeM
a = Ln(R)/Ln(r) u TeM caMbIM OPOOJIKAETCS 110 HenpepbiBHOCTH Ha J. IIpn smom
y(J) = lim v (WH®) = lim V® = K(8S).
k—o0 k—oc0

Jlemma nokaszana.

OTobpaskeHust 7y, MOCTPOEHHBIE B JeMMe 1.1 s pasHbix HabopoB Todek 0 <
t) < -+ <tp_1 < 1, HABBIBAIOTCA CMPYKMYPHOLMU NAPAMEMPUSAUUAMU ATTPAKTOPA
mummepa S. Hunmep S mHaswBaeTcs otcopdamno6vim B TOM U TOJBKO B TOM ClIydae,
KOIJ[a OJIHA U3 CTPYKTYPHBIX IapaMerpusanuil (a cienoBaresibHO, U Ji0bas) €ro
aTTpaKkTopa ocymecTsiser romeoMopdusm orpeska J = [0, 1] ma K(S).

Teopema 1.2. Ilycrs nunmep S = {S1,...,S,} ¢ BepumHamu {xg,...,z,} B
ITOJTHOM METPHIECKOM IPOCTPaHCTBE (M , p) TAKOB, UTO BCE CXKHMAIOIIHE 0TOOpaXKe-
uus Sy 1 M — M ABIAIOTCS HHBEKTUBHBIMH. Fcim st J100bIx 1, j € I MHOXKeCTBO
K;(S)NK;(S) sapasercs mycreim np |i — j| > 1 u ogroTOYedHBIM 1IpH |i — j| = 1, TO
sobast ctpyKrypHas napamerpusanus vy : [0,1] — K(S) ero arrpakropa siBisiercs
romeomopguzmoM, a K(S) — >kopraHOBOIT Jyroif ¢ KOHIIAMH B TOUKAX Xo H Lp.

JIOKA3ATENBLCTBO. Ilyers v : J — K(S) — cTpyKTypHas mapaMeTpHU3alus
arrpakropa K (S), mocrpoennas B jemme 1.1. Cucremy T = {Ti,...,T,} pac-
cMaTpUBaeM Kak IMOIIep ¢ TOfi »Ke CUTHATYPOH, 4TO W y IUIIepa S, ¢ BepHIMHAME
{0,¢1,...,tn—1,1} u arrpakropom J = K(T).

3aMeTHM, YTO BBIIOJHEHO CJIEIYIOIEee YCJIOBUE.

(A) Ecin = vy(a) = v(b) na a,b € J, a < b, To mmbo



484 B. B. Acees, A. B. Terenos, A. C. KpaBueHKo

(al) a,b € K;(T) npu unexkoropoM i € I,
60

(a2) upu mekoropoM i € I Bomonusiorcst coorronrenus a € K;(T), b € K;1(T)
w = (t).

HeitcrBurensro, mycts a € K;(T), b € K;(T). Torma « € K;(S) N K;(S) u no
ycatosuto TeopeMsl |i — j| < 1. Ecam i = j, To peanusyercs (al). Eciu xe |i —j| = 1,
To u3 a < b cienyer, uro j =i+ 1, u nonxygaem (a2).

[IycTp oToOpaxkenue y He UHBEKTUBHO. loriaa mMeroTcsa To4dku a,b € J, a < b,
B KoTOpbIX Y (a) = v(b). Ucnonb3ys (A) u 3amenss B ciaydae (a2) TouKy b TOUKOI ¢;,
MOKHO CIUTATh 6€3 HapyIIeHus OOITHOCTH, ITO UCXO/IHbIE TOUKH @, b JIeXKaT B OHON
u Toii ke Kormu 1-ro panra K;(T) u, cienosaresnsHo, cymectsyer ¢ = max{k : 3j €
I* rtakoit, uto a,b € K;(T)} > 1. Hycrs a,b € K, (T) upu jo € I9. Torna
Touku a’ = Tjgl(a), b = Tjgl(b) JIeXKaT B Pa3HBIX KOIMAX 1-Io paHra aTTpakTopa
J = K(T), upu srom

v(a') = S;. o y(a) = S;. 1 oy (b) =y ().

CueoBatenbHo, s To9ek ag = min{a’, b’} n by = max{a’,0’'} B (A) peamusyercs
(a2), . e. ag € K;y(T), by € K;,+1(T) npu uexkoropom ig € I, mpu srom y(ag) =
~(ti,). Torga Touru af, = Tigl(ao) n by = T,L-gl(tio) =1—;, Pa3IUIHBI U

v(ag) = ;. ov(ag) = St o(tiy) = V(1 = siy) = T1-s,, -

TakumM 06pa30M, IPUXOUM K CJIEJYIONEMY YCIIOBHIO.

(B) Ecsin napamerpusanus v He MHBbEKTUBHA, TO JubO

(b1): v(a) = v(0) = o upu Hexkoropom a € (0,1),
6o

(02): v(a) = v(1) = z,, mis mexoroporo a € (0,1).

Paccmorpum ciyuait (b1). Tax kak v(t1) = 21 # zo = v(0), m1s napsr To-
ek 0,a curyarms (a2) B yrBepxkaeHnu (A) HeBosmoxkHa u nostomy a € Ki(T).
Crenosatensro, ¢ = max{k : a € K;(T), tme j = 11...1 € I*} > 1. Tlycrs
jo=11...1 € I?. Torma TOYKH Gy = szl(()) €{0,1} ma; = szl(a) He JIeXKAT B
o71HOI 1 Tolt 2Ke Kormu 1-ro panra arrpakropa J = K(T), #o v(ag) = y(a1). Torma
JLUIS TOYEK ag, a1 B (A) nomkaa umersh mecto curyanus (a2). Ipu ag = 0 nosydaem
nporuopeune: zg = (0) = v(t1) = 1. Ho m ap = 1 npuBoauT K TakoMy »XKe
uporusopeunio: T, = Y(1) = v(t,—1) = xp—1. Iodsromy ciryuaii (bl) HeBO3MOXKEH.
AHaJloruyHO ycTaHABIMBAETCS HEBO3MOXKHOCTH curyalmn (b2). Takum obpasom, jo-
IyIIeHNEe O HEMHbEKTUBHOCTH Y IIPUBOJUT K NPOTUBOpeunto. TeopeMma J0Ka3aHa.

ITPUMEP 1.3 (cm. [1, c. 729]). Ha KOMIUIEKCHO} IIIOCKOCTH (Z) ITOJIOKHIM
20=0, 21 =1/2+i/2V3, z =1,

S1(2) = (1/V3)zexp(in/6), Si(z) =1+ (1/V3)(z — 1) exp(—in/6).

Cucrema S = {S7,52} ckumaromux 1mofo0uil sIBJISIETCST UIIIEPOM € BEPITMHAMUI
{20, 21, 22} u curnarypoii (0, 0), a ee arrpakrop K (S) — Knaccudeckoii kpueot Koxa.

ITpuMEP 1.4. Ha kommiekcHoil miockocTu (z) cucrema Q C2KUMAIOMIMX HOJO-

Qu@;ac%w;+ﬂf+ie—lﬁﬁ@

)o@ =11 51
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umeer arrpakropoM K (Q) = D — ruaccuueckuii mpeyeoavruk Cepnunckozo. Ilo-

JIO2KUM
1+iv3 3+iV3
20=0, z21=——, 2m=——, 23=1;
4 4
1._ ir 1 1+iv3 1 - ir
Si(z) = 97 exXp <3> R §Z+Ta S3(z) = 1*5((2)_1)6)(10 (_3> .

Cucrema S = {S571,953,S53} — nunnep ¢ Bepumnamu {zg, 21, 22, 23} U CUrHATYPOIi
(0,0,0), a ero arrpakrop K (S) — Tor xe Tpeyronsuuk Ceprunckoro D. Dto cie-
Iyer u3 odeBHAHBIX paseHcTB S;(D) = Q;(D) nmpu j = 1,2,3, pasercrsa D =
S1(D)US3(D)US5(D) n eIMHCTBEHHOCTH MHBAPUAHTHOTO MHOYKECTBA JIJIsT CUCTEMBI

IIPUMEP 1.5. B KoMmIuIekcHoil mockoctn (z = x+iy) cucreMa S oroOparkeHuit

Sie+iy) = 2, Salw+iy) = T,
1 ; 1—2z)
Sa(w+iy) = 20 Sy i) — R

9 ’
ABJIAETCA IMUIIIIEPOM C BEPIIMHAMUA

{0,i/2, (1 +14)/2,1+4/2,1}

2

u curnarypoit (0,0,0,0). Arrpakropom K (S) cityKuT 00beJiHEHUE OTPE3KOB
[0,i/2], [i/2,1/2+4/2], [1/2+i/2,1+4/2], [1+i/2,1],

KaXKJIplif U3 KOTOPBIX sIBJISETCsI COOTBETCTBYIOMIEH Komueil 1-ro parra. B stom mpu-
Mmepe arrpakTop K (S) sBisercs KopAaHOBOI iyroil ¢ KoHmaMmu B Toukax 0, 1; s
Komuit 1-ro paHra BBITIOJHEHB! YCIOBUA TeOpeMbl 1.2, HO HUKaKasi CTPYKTYypPHAsI [1a-
pamerpusaiust v : J — K(S) He sBasiercs romeoMopdusMoM (HEKOTOPbIE KONUK
2-ro paHra — OJHOTOYEUHbIe MHOXKeCTBa). CJe0BATE/IbHO, YCIOBAE UHbHEKTUBHO-
CTH CKUMAOIUX oToOpaxkeHuit S; B Teopeme 1.2 HEe MOXKET OBITH OILYIIEHO.

Hummep S = {S1,...,S,} OymeM Ha3bIBATE CaMON0d0OHbIM, €CTIH OTOOPAZKEHNS
Si + (M, p) — (M, p) aBrsmiorca nodobuamu ¢ xkodbdumumentamu r; € (0,1) (1. e.
p(Si(x),S;(y)) =r; - p(x,y) nast Beex x,y € A). Ilpu 5TOM €JUHCTBEHHOE PellleHne
o ypaBHEHUS 7{ + - - - + ry = 1 Ha3BIBACTCS PA3MEPHOCTGLI0 NOJOOUSA CUCTEMBL S.

2. 2KopaaHoBbI IMIIIIEPbl C OTPaHUYEHHBIM UCKpubjeHueM. Cremys
[5, 2.7, c. 100], BBemem kimacc ¢-BT (¢ € [1,00)) MeTpnaeckux npocTpancrs (A, p) ¢
02PAHUNEHHDLM UCKPUBACHUEM, OTIPEIEIISIEMBbIIi CJI6LYIONIUM YCJIOBUEM: JIIOOYIO apy
TOYeK a,b € A MOXKHO coenuHUTH KOHTHHYYMOM ' C .4, y koroporo diam(T") =
sup p(z,y) < cp(a,b).
z,yel’

Jlemma 2.1. Ilycrs B nosHoM MerpudeckoM mpocrpancrse (M ,p) 3aigan ca-
morono6ubIit 2kopianos nummep S = {Sy,...,S,} ¢ Bepmmnavu {xo, ..., x,} 1 cur-
HaTypoii (s1,...,8,). Arrpakrop K = K(S) saBisiercs: jyroii ¢ orpaHudeHHbIM
uckpusienneMm (K € ¢-BT) rorga u Tosbko Torma, Korja B KasKjoi BepIIUHE T;
(i =1,...,n — 1) BemosaHsIETCS yCIOBHE:

(U) cymecrsyer ¢; > 1 Takoe, uro axs Joboit xopranosoit gyru I, C K ¢
xonmamu x € K;(S) ny € K;11(S) copasemmusa onenka diam(I,,) < ¢;p(z,y).

JOKA3ATENLCTBO. Eciu K(S) € ¢-BT, to (U), oueBr/iHO, BBIIOIHAETCS IPH
goboMm ¢ = 1,...,n — 1 ¢ KoHcrauroit ¢; = ¢. s mpoBepku 0O6paTHON UMILIMKAIIAN
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nosozkuM 6 = min{p(z,y) : © € K;(S),y € K;(S);]i — j| > 1} > 0; d = diam K;
¢ =max{ey,...,cp}t; " =d/6 m ¢ = max{c,"}. Ecam Toukn a,b nexar B pasHbIX
korusix 1-ro panra, To nmu6o diam(Typ) < ¢'pla, b) (TOUKM JT€KAT B CMEXKHBIX KOIMSIX
1-ro panra), smbo diam(Iy) < d < ¢’p(a,b) (Toukn exKaT B HEIEPECEKAIOIIUXCSI
korusix 1-ro panra). Ecym xke Toukn a, b exkaT B ofHOI U Toii 3Ke Kommu 1-ro panra,
to p = max{k : 3j € I* raxoit, uro a,b € K;(S)} > 1. Ilycrs a,b € K;(S), j € I?.
Torpa Touku a’ = S;l(a), b = S{l(b) JIeXKaT B pa3HbIX KOIMAX IepBOro panra. Tax
Kak S; — 1o106ue ¢ Ko3POUIMEHTOM 7§, C yIETOM IPEJBLIYIINX OIEHOK II0JIydYaeM
HEPABEHCTBO

diam(Typ) = rj diam(Lyp ) < 7y max{c’,"}p(a’,b") = cp(a,b).

Taxum obpazom, K € ¢-BT. Jlemma mokazana.

s a > 0 cumBosioM 77, 0603HAYaEM OOBITHYIO (-MepHYIO Mepy Xaycaopda
Ha 0-KOJIbIIe BCEX GOPEIeBCKMX MHOMKecTB B mpocrpanctse R, a wepes dimpy —
xayc0phOBy Pa3ZMEPHOCTH GOPEIEBCKOro MHOXKECTBa, B RY.

Teopema 2.2. Ecuu arrpakrop K = K(S) caMo10106H0ro k0paaHoBa uIiie-
pa S B npocrpancrse R? mveer orpanmuennoe HCKpHBJIEHHE T o — Pa3MEPHOCTD
mogobust cucremsr S, o 0 < H#,(K) < 400 u, crenoparenpro, dimpy (K) = a.

JOKA3ATENBCTBO. Ilycrs S = {S1,...,S,} — KopsaHoB nunmnep ¢ BepurHa-
vu {2, ..., T, }, orobpaxkenus S; : R? — R¢ apnsiorca mogobusvu ¢ Koadburmen-
ramu r; € (0,1) (i € I), K € ¢-BT u D = diam(K). Homycrnm, aro 5, (K) = 0.
Torpa (eMm. [6, c. 996]) ToxnecTBennoe orobparkenue id sBIAETCH IPEIeIOM HEKOTO-
PoIi cxondueiica paBHOMEPHO Ha KOMIIaAKTaxX B R? 110¢/1€10BATEIBHOCTH U3 CEMEHCTBA
F Bcex orobpazkenuit (moxobuit) Buga S, lon ¢ MyJIBTUHHIEKCAMA § = i1 ...1%p € [P,
j=1Jj1---4q € 19, p,q =1,2,..., y KOTOPBIX 41 # j1. llonoxum ¢ = D/c. Torma
Haiigyres p > 1, ¢ > 1 u myapruusgekcs 4 € [P, j € 19 ¢ i1 # j1, JJIsl KOTOPBIX

max{}zo — 51 OSj($0)’7 |33n - Si_l OSJ'(:E")H <E€

K2

Tak kak S; ectb nofo6ue ¢ KO3PhUIUEHTOM T = T, i, - .. T, TO
max{|S;(zo) — S;j(zo)l, |Si(zn) — Sj(zn)l} < ric.

Touku S;(x¢), Si(zn) € K;, ABIAsSIOTCS KOHIAMHI YKOpjaHoBoii jxyru K;(S) — konun
p-ro pamra, a Touku S;(xg), S;(z,) € K, — KoHImaMmu »xopganoBoit xyru K;(S) —
KOIIMU ¢-TO paHra. M3 pacro/ioxKeHus 3TUX JIyT Ha K BBITEKAeT, 9To
max{diam(Fsi(wo),Sj(10)), diam(FSi(zn)7Sj(mn))} Z dlam(Kz) = ’I"iD.
Tak kak K € ¢-BT, orciofa cieyeT HeEpaBeHCTBO
rD < emax{|S;(zo) — Sj(xo)|, |Si(zn) — Sj(xn)|} < crie,
naroree nporupopeune: D < ce = D. Teopema gokazaHa.

ITpuMEP 2.3. Tlokaxkem, 4TO B ILUIOCKOCTH (z = I -+ iy) CYIIECTBYeT CAMOIIO-
106HbIH KopaaHos munuep S, arrpakrop K = K(S) koroporo e sBisercs Jyroit
C OrPaHMYECHHBIM UCKPHBJICHHEM. 3aMETUM, 9TO JJI JIOOBIX PAlMOHAJIBHBIX YUCET
di, do # 0 m marypambhoro n > 1 umcno (dy + doy/5)" uppammonansuo. (Ecim
(dy + da\/5)" = A+ Bv/5 ¢ parmmonassabivu A u B, To dbopmyita 6unoma Heiorona
naer coornomenue 0 £ (di + day/5)" — (dy — dov/5)" = 2B+/5, oznavaioniee, 4To
B #0.) B wactroctn, mia 7 = (v/5 — 1)/2 € (0,1) uncio 7" npu n > 1 me mo-
JKET OBITH IIEJION CTENEHBIO YHCIIa 2, U, CJIeI0BATENIbHO, ducia logy () € (—1,0)
log,(72/2) € (—3, —1) mppanuoHaIbHLI.
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IMocrpoum munnep S = {S1,...,S4} ¢ BepmuHamu
1+iV3

2 )
u curuarypoii (0,0,0,0), mopoxaenHsIi monobusmu S; ¢ KoadUIIeHTaMI

z0=—-T, 21=0, z9= z3=1, 24=2+T71

T 72 1 T 1

"Toher 2 T oy M
TaKUMH, 97O S7,.S4 COXPAHSIOT OPUEHTAIUIO IIOCKOCTH, a So u S3 obpamaor ee.
TpeyroJbHUKH 202122 U 222324 nomobHBI (160 7/1 = 1/(1 + 7)). O6o3HaUMB Ue-
pe3 By yros mpu BepiIuHE 2o, a 4epe3 (1 — YroJl IpU BEpIIUHE Zz4, 3aMedaeM,
uro By + 1 = /3, yroa zpzezi paseH (1, a yroi zszezs paseH (. Bs3ss B Ka-
yecTBe o6aacTd U OTKPBITHIA TPEYTOJbHUK C BEPIIUHAMH 20, 22, Z4, BAIJAM, HUTO
S;(U)N S;(U) = @ mpu i # j u, clIegoBaTesbHO, NI CAMOIOLOOHOTO IHIIIEDa
S BbimosHsierca yesosue orkpeiroro muoxkecrsa (OSC) (em. [1, (1), c. 735]), pas-
HocuibHOe (cM. [7, Teopema 2.2, c. 114]) Tomy, uto xaycmopdoBa pasMepHOCTh
dimg (K) arrpakropa K = K(S) coBnajaer ¢ pasMepHOCTBHIO MOJIO00U (v CHCTEMBI
S u g a-mepuoit Mepbl Xaycaopda cupaseyuso HepasencTBo 0 < % (K) < +oo
(em. Takzke [8, Teopema 3, c. 7]). Tak xax K; = S;(K) C S;(U) upu j = 1,...,4,
To K7 mepecekaercs jumib ¢ Komueir Ko B Touke 21; K4 mepecekaeTcst TOJIBKO ¢ KO-

mueit K3 B Touke 23, a konmu Ko u K3 MOTYT IepeceKaThbCs JIUITh B TOIKAX OTPE3Ka
= [2225], THe ToUKa z5 Ha OTpe3Ke [z] 23] TaKOBa, UTO YroJ 212925 PaBeH (1, a yroa
252023 paBeH (3y. Torma
KonNL = {ZQ}U{an—SQ(SZ(ZQ))In:071,...},
KgmL {ZQ}U{bn—S;;(S?(ZQ)) :n:O,l,...},
= |an — 22| = ‘Sg(S 2)) — Sa2(z4)| = rorf|ze — 24 —V/2/2m

Om = |bm — 22| = |53<S{n(zo)) — Sg ZO)‘ = 7‘37’{n|22 - ZO| = \/5(7’2/2)7”7'/2.
I10STOMY PaBEHCTBO @, = b, peaam3yeTcs JIHUIIL OpH ycaoBuu 721 = 2" qro
HeBO3MOXKHO IIpu neibix m u n. Crienosarenbno, xomun Ko u K3 mepecekarorcs
TOJILKO B TOYKE Z3, U IO3TOMY S SIBJISIETCA *KOPJAAHOBBIM IIUIIIEPOM.

B cuity mpparmonambaocTH logy (72 /2) MHOMKeCTBO JPOGHBIX YacTell BCeX amcet
susia mlogy (72/2) mpu m = 1,2, ... ssisercs mioTHeIM Ha orpeske |0, 1]. TlosTomy
JIIS TIPOM3BONBHO 3ajannoro € € (0, 1) HaiiyTess HaTypaabHbIE M U N, TIPH KOTOPBIX

|(mlogy(7%/2) + n) — (= logy 7)| < logy(1 + €).
Tak kak
1085 (0m/pn)| = |1ogs (7% /2)"72"|| = [mlogy(T2/2) + n + logy 7| < log,(1 + ¢),
o(1+¢e)™t <om/pn <1+e. Torma st gyru v C K(S) ¢ KoHIIaMu B TOUYKAX Gy,
u by, BBIIOJHSETCA HEPABEHCTBO
|lan — b _ |0 — pnl
Pn+0Om Om + Pn

<,

U3 KOTOPOTO CJIEAYET, ITO

Om + Pn > |an - bm|€

2 - 2
Ho B crity npon3BoJIbHOI MAJIOCTH € 3TO O3HaUaeT, uTo jayra K (S) He npuHaijiexuT
knaccy ¢-BT mu mpu kakom ¢ < 0.

diam(vy) > max{o,, pn} >

3. Bepmunbl mepBoro u BToporo tumnoB. Ha xommrekcroil mirockoctu C
OTMETHUM OJITHO TeOMETPUIECKOe CBOMCTBO MEPUOINTIECKUNX YKOP/IAHOBBIX /YT, BBIpa-
2KEHHOE CJICYIONIEe JIEeMMOM.
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JlemMma 3.1 (0 HelepeceKaroImXes: IEPUOIMIECKUX AyTax). [IycTh 2KOPJAHOBBI
ayru I, Ty B komiiexcroit niockocru C ¢ o6y nagasiom B Touke 0 U ¢ KOHIIAMH B
TOYKax ai H ay coorBercrBeHHo He nepecekarorcss B C\{0}. Ecum monobus Fj(z) =
C;z ¢ |Cj| = pj < 1 rakossl, uro F;(I}) C I (j =1,2), 1o

a1/ Ln(p1) = az/Ln(ps), (1)

rie o — IOpHpalleHHe apryMeHTa z Baoub jgyru 7; C Iy ¢ xonnamm aj, Fj(a;) B
nanpasaennn ot a; K Fj(a;). (Ormernm, aro B 91X 0603Hawennsx C; = p;e'™ n
a; =Im ([ 27dz)), pre marerpar mo xopranoBoit fyre KOPpeKTHO ompeaesen (C.
7

nanpumep, |9, sameganue 1, c. 78])).

JOKABATEBCTBO. Ilpu nokasarenbcrse paBeHCTBa (1) MOXKHO, HE OrpaHIIH-
Basi OOIIHOCTH, 3aMEHUTH UCXOAHBIE yru '} X IOy raMu, JIeXKAIIME B HEKOTOPOM
samknyToM Kpyre B(0, Rp), ¢ o6 HagasoM B 0 1 ¢ KOHIAME a;- € 0B(0, Ry). Ilo-
3TOMY MOYKHO CUMTaTh, uTo |a;| = Ro u I; C B(0, Ry).

Paccmorpum orobpazkenne z = exp(w) maockoctu (w = p+iy) Kak yHUBEPCab-
Hoe Hakpoitre obmactu C\{0} (cm., manpumep, (10, . 1, §5]). IIpu stom moGbie
IIOIHATUS 7Y; YKOPAAHOBBIX IyT I; yrosiersopsor yciaosusm: T)(7;) C 7; oTHOCH-
resipHO nepenoca T (w) = w+Ln(p;) +ia; (7 = 1,2) u y1 Ny, = &. Jomycrum, 4ro
k1 = a1/ Ln(p1) # k2 = az/Ln(pz). He orpannunsast oBIHOCTH, MOXKHO CYNTATH,
qaro ky < ko. @ukcupyem Kakoe-HAOYIb HOTHATHE Y; JyTHU 17, sABJIAIONIEEC XKOPIa-
HOBO{T Jiyroit ¢ nadanoM B Toure Wy = po + ipg (rae exp(Wo) = aq), Jexarneii B
nosryrockoeru {p < pg = Ln(Rp)} u npoxomgmeit uepes Toukn

T (Wo) = po +nln(p1) +i(po +na1), n=0,1,....

B cuny nepuommanoctn (¢ mepmogoM Ln(py) + iaq) Jyra ; JIeKUT B HEKOTODPOit
HOJIYIOJIOCE

II={w=p+ip:—00<p<po,|e—po—ki(p—po) <M}

DukcrpyeM Kakoe-HUOY/b TOJHSTHE Y2 JyrH I ¢ HavasoM B Touke Wi = pg + ip),
exp(W() = az, u BosbMeM HaTypasbHOoe N Taxoe, 9to ¢ + 27N > ¢o + M. Torna
nomastae vh = {w + 27 Ni : w € o} ayru [% IPOXOIUT Wepe3 MHOKECTBO TOUEK

{T3(W4) = po + nLn(pa) + i(gh + 27N + nag)in = 0,1,... },

JIesKAINX Ha OpsMOil ¢ yryioBbiM KoaddunmenTtom ky. Touka W + 2w Ni sexur
Boire mosrymosiockl I, a Ttak xkak ko > kj, TO mpm BceX IOCTATOYHO OOJIBIIHAX 7
roukn T3 (W{) nexar unmxe nosynosocs! I1. CienoBaresbHoO, Jiyra 7y, mepecekaer
nosnocy II, a Bmecte ¢ Tem u ayry ;. lloguarus gyru I} He MOryT mepecekaTbcs
C TIOMHATUSAMHU JAYyTU |5, W TOJy9IeHHOe MPOTUBOPEYNE MOKA3bIBAET, 4TO ki = ko.
Jlemma okazaHa.

It camorioo6Horo Kopaanosa murmepa S = {Si,...,S,} na miockocru R?
C BepUIMHAMHU Iy, . . ., Ly U CATHATYPOIL (81, ..., S,) BBEIEM CIEIYIONLYIO Kiaccudu-
Karmio: BepmuHy &, (p € {1,...,n — 1}) Ha30BeM 6epwurol NEPeoeo MUNG, €CIIH
Sp = Spi1 M S = S, = 0; BO BCEX OCTAJBHBIX CIIydasX CUUTAEM T SEPUUHOL
8MopPo20 Muna.

Jlemma 3.2. Ilycte zp, p = 1,...,n — 1, — Bepmmuna caMomog06HOTO Kop/ia-
nvopa nutiepa S = {S1,...,S,} ¢ curnarypoii (s1,...,8,). Iycrs
(i) z, ecrp BepIHHA BTOPOro THIIA
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HIH
(ii) ¢p — BepIHHA HEPBOrO THIA, H PALHOHAIBLHO THCJIO

Ln |21 — x| — Ln |z, — x|

(2)

Ln |z, —zp_1]| — Ln |z, — x0|’

Torzxa B Bepunne x, BouoaHsercs ycaosue (U) m3 gemmbr 2.1.

JOKABATENLCTBO. Ilycrs x4, = S;l(xp) nzy = S;jl(:cp), rue q,q € {0,n}.
IIycts w, w’ € I°° — unnekcuble KOOPAUHATLI TOUEK Ty U Tyr, T. €. g = T(W), Ty =
m(w'), rtne w : I*° — K = K(S) — unzekcHas napamerpusaius arrpakropa K.
HenocpeacTBeHno nmposepsieM CJieLyonme COOTHOMECHHS .

IIpu s, = Sp;1 BBIIOJHSETCH PABEHCTBO ¢’ =N — ¢ U

A )w=111... uw' =nnn... upuq=0, s1 =0, s, = 0;

(A2) w=111... mw' =nlll... npu g=0, s1 =0, s, = 1;

(AYw=1nnn... uw =nnn... ipuq=20, 51 =1, s, = 0;
(Adyw=1nln...In... ww' =nlnl...nl... npu g=0, s; =1, s, = 1;

S Yw=nnn... nw =111... mpu g =n, s1 =0, s, = 0;
)
)
)

(A

(A6) w=mnlll... uw' =111... npuqg=mn, s3 =0, s, = 1;

(AT Yw=mnnn... uw =1lnnn... upu g =n, s; = 1, s, = 0;

(AB)w=mnlnl...nl... uw' =1nln...1n... upu g =n,s; = 1,s, = L.

IIpu s, # Sp+1 BBIIOJHSETCSI PABEHCTBO ¢ = ¢ U

(Bl) w=w'=111... npu ¢ = 0, 51 = 0, s,, 10608€;

B2)w=w'=1nnn... ipuq=0,s; =1, s, =0;

B3) w=w=1nlnln... npuqg=0, s1 =1, s, = 1;

(B4) w=w"=nnn... upu ¢ =n, s, = 0, s1 J10060¢;

(B5) w=w =nlll... upuqg=mn, s, =1, s = 0;

(B6) w=w"=nlnlnl... npuqg=mn, s, =1, s = 1.

3amMedaeM, 9TO B KazKJI0M U3 BO3MOKHDBIX CATYAIUH MYyIbTHAHJIEKCH W, W' MOK-
HO 3anmcaTh B Buje w = abbb... u w' = a'b'b'V ..., toe

(A2 a=1,d =n, b=V =11;

(A3)a=1,d" =n, b=V = nn;
(Ad)a=1,d =n,b=nlnl, t = Inln;
(A6) a=n,d =1,b=0V =11;
(A7) a=n,d =1,b="V =nn;
(A8) a =n,a =1,b=1nln, bt/ = nlnl,;
(Bl)a=da =1,b=0 =11;
(B2)a=da =1,b=10 =nn;

a=a = = b = nlnl;
(B3) "= 1,b=V =nlnl

a=a =mn,b="V=nn;
(B4) "=n, b=V ;
B5)a=da =n,b="0b = 11;
(B6)a=a =n,b=10 = 1nln

B cayuasx (Al) u (A5) B cuity panuoHambHOCTH 4Yncia (2) UMEIOTCST B3aUMHO IIPO-
CTBIE HATYpaJbHbIE Yucia P, @, mpu KOTOPHIX KOIDMUIMEHTHI PACTAKEHUS 71, Ty
noznobuit S1, Sy, CBS3aHBI PABEHCTBOM T'y° = rP. Tlonoxmm

(A)a=1,a =n,b=1...1€I*®,V =n...nc I?";

(ASYa=mn,a =1,b=n...necI?* b =1...1€ %
OrmernM, 9To monobus S, u S; BO BCEX CHTYAIUAX COXPAHAIOT OPHEHTAIMIO, MMe-
1ot merosmKable Toukn S, ' (z,) u S, (r,) coorBercTenHO M MX KOdbUIIEHTEI
DPACTSXKEHUSI Tp U T COBIAIAIOT, T = Tp.
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7Kopnanosa ayra
T =Sp(K) C Sp(K) =K,

uMeeT KOHEI B BEPIIUHE Tp, & COXPAHSIONIee OPUEHTALUIO 1o100ue
A:SPOSQOSbOSgloSZjl
¢ K03 UIIEHTOM PACTSZKEHUS 7'y U HELOJIBUZKHON TOYKOIl ) TAKOBO, YTO
A(r) = (A0 8, 0 S)(K) = Spa(S4(K)) € Spa(K) = 7.
AHajIornyHO KOpPJAHOBA JIyTa
7 = Sy (K) CSpra(K) = Ky
HMeeT KOHEI B BEPIIHUHE Tp, & COXPAHSIONIee OPUEHTALUIO 110106ue

/ -1 —1
A" =8,11084 08y 08, oSp+1

¢ k09 DUIUEHTOM PACTSKEHUST Ty 1 HEIIOABUKHOM TOUKOIL X, Takoso, uro A'(7') C
7'. B cuny xopmasosocru mummepa 7 N 7' = {x,} u mosromy x myram 7, 7’ u
coorBercTByIONMM 1om00usaM A, A’ npumenmma emma 3.1. Taxk xax A = rpe®
u A = rye’® | 10 B cmty paBeHcTBA (1) B semme 3.1 mosrydaeM paBeHCTBO v =
o/(mod 27) u conazenne srux nomobmit, A’ = A.
IIycrs D = diam(K), 6 = inf{|lz —y| : (z € Kp\A(7), y € Kpy1) mm (z €
Ky, ye K, 1\A' (7))} u r — makcuMasbublii K03DOUIUEHT pacTsAKeHus 10100Mi
S1,...,8,. g npousposbHO 3a1aHHOM Taphl ToYeK T € K, y € K, 1, U3 KOTOPBIX
XOTs OBl OHA OTJIHYIHA OT Ty, HafileM MHHMMAJLHLIA HOMEp k > 1, Ipu KOTOpOM
6o x ¢ A¥(r), mubo y ¢ AF(7'). Ecim k = 1, To mmbo x € K,\A(r), nmbo
€ K,+1\A(7'), u B stom ciy4uae |x —y| > §. Hna muamerpa gyru I, C Kp,NEK, 4
UMeEeM OTEHKY

diam(T,) < diam(K,) + diam(K, 1) < 2rD < 2rD§ 'z —y|. (3)

Ecm k > 1, ro x € A*Y(7), y € A*=Y(7'), upu srom mbo = ¢ AF(7), mbo
y & A¥(r"). Torma & = A1"F(z) € 7, j = A'"*(y) € 7/, npuuaem 6o T ¢ A(T),
6o § ¢ A(7"). Yuureisag, uro Iy, = A¥~1(Ts;), umeem pasencrsa

diam(Iy,) = ry ' diam(Isg), |2 — g = [A (@) = A (y)| = 7y *lz — g,

HCIIOJIb30OBaHNE€ KOTOPbIX B OLIEHKE (3) JJIsd IIapbl TOYEK i‘, gj IIPUBO/JIUT K COOTHOIIIE-
HUIO

diam(Ty,) < 2rD |z — y).

Taxum 06pa3om, MbI ojry4aeM Boinoaerre yeaosus (U) B jmemme 2.1 111 BEPUIUHBL
Tp C KOHCTAHTOII ¢ — 2rD§~ 1. Jlemma noka3aHa.

CyLiecTBEHHOCTD PAIMOHAJIBLHOCTH 9uC/Ia (2) B CIydae BEPIIUHBI IIEPBOTO THIA
MIPOMJLTIOCTPUPOBaHA TPUMEPOM 2.3.

4. OcHOBHbIE TE€OpPEMBI O CAMOMO/IOOHBIX >KOPJAHOBBIX IUMIIEPAX.
IIpuBeneHHbIE B 9TOM IMYHKTE TEOPEMBI SIBISIOTCS PEIYILTATOM HEIIOCPEICTBEHHOTO
npuMeHeHns JieMM 2.1 1 3.2 K HEKOTOPBIM YaCTHBIM CITydastM, BazKHBIM JIJIST IIPUJIO-
JKeHUIL.
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Teopema 4.1. Ilycts S = {S1,...,S,} — camonoi06HbLT >KOPJIAHOB [UIIIIED
Ha mockoct R? ¢ BepimmHAME 2, . . . , Zy. Ecan gamcio

Ln|z — z0| — Ln |z, — 20|

Ln |z, — 2p—1]| — Ln |z, — 20|
pamuoHaJbHO, To arrpaktop K = K (S) nmeer orpaHuYeHHOe HCKPUBJIEHUE.

Teopema 4.2. Eciu camomozo6ubIil »KopgaHOB numep S Ha IIOCKOCTH R2
He HMeET BepINHH IIEepBoro Thma, To ero arrpaktop K = K(S) sasercs ayroii ¢
OrpaHUYEHHBIM HCKPHUBJIEHHEM.

YacTHBIMI CITy9IassMi TeOpeMbl 4.2 SIBJISIOTCS ABa, CJIELYIONIX YTBEPKICHUSI.
Teopema 4.3. Ecin camonono6ubiii »kopianos nummep S = {Sy,...,S5,} Ha

ILJIOCKOCTH HMeeT CUTHATYDY (81, ..., Sp) TaKyio, 4710 $1 + S, > 1, To ero arrpakrop
SABJIAETCS JIYTOH ¢ OrpaHnYeHHBIM HCKPHUBJICHHEM.

Teopema 4.4. Ecuu camornono6uplii xxopiaanos numaep S = {Sy,...,S,} na
miockocti R? mMeer wepesyromyiocss CHIHATYDY, T. €. Sp 7 Spi1 JUIS BCEX P =
1,...,n — 1, TO ero arTpaKTop ABJIAECTCSA JYroif ¢ OrPAHHYCHHBIM HCKDHBJICHHEM.

IIPUMEYAHUE 1. B cxeme, 10 KOTOPOIl BBIIIOJIHSETCS [TOCTPOCHUE IHUIIIEPA C
gepeIyIoNieiicss CUIHATyPOil, ycMaTpuBaeTcst 0000ITeHre Ha JIBYMEPHBIN CIy4ail cxe-
MBI uHBepcHo20 pedpena, ipepnoxkennoii I1. Tykua B [11, ¢. 154| B kagecTBe Monudu-
Kaun KoHCTPyKImy CasreMa U MCIOIb30BAHHON UM IIPU MOCTPOEHHUN CIIEIUAILHBIX
KBa3UCHMMETPUYECKUX IOMEOMOPMU3IMOB OTpe3Ka Ha CeOdsl.

ITPUMEYAHUE 2. Teopembr 4.1-4.4 He NCUYEPNIBIBAIOT BCEX CIIyYaEB, KOTIa aT-
TPAKTOP YKOP/IAHOBA IUIIIEPa Ha IJIOCKOCTU NUMeeT OrpaHNIeHHOe NCKPUBJIEHNE, TaK
KaK 3TO CBOICTBO MOYKET BO3HUKHYTH B PE3yJIbTATE IOAXOISINEr0 PACIOJIOKEHUST
BEpINNH (HAPUMED, KOIJIa BCE BEPIIMHBI JIEXKAT HA OMHOW TPSAMON M aTTPaKTOP
SIBJISIETCST OTPE3KOM ).

Nsi02keHHBbIE BBINIE PE3YJBTATHI YACTUIHO AHOHCHPOBaHBI B [12,13]. ABTOpHI
Gs1arolapHbl PEIEH3eHTY 3a CJeJIAHHbIE MM 3aMevaHHs, KOTOPbIe CIHOCOOCTBOBAJIH
CYTIECTBEHHOMY YJIYUIIEHUIO TEKCTa CTATHU.
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