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3AIJAYN OB 5KCTPEMAJIBHOM
PA3BUEHUU PUMAHOBOWM C®EPLL III

1. /Tannas pabora mpogoinKaeT CepUIo cTaTell B “3ammckax Ha-
yuneix cemunapoB [IOMW” | mocBsAmeHHBIX 3amadaM, YKa3aHHBIM B
3arylaBUM, M CMEXKHBIM BOIIPOCAM.

K umcny kaaccudecKnx BoIpoOCOB TeoMeTpUUecKoil Teopun QyHE-
MKW OTHOCUTCA 3a/lada 0 MaKCUMyMe Ipou3BeJeHUA

H Rai(Dk,ak) (1)

cTeleHell KOHPOPMHBIX PajnyCcoB B ceMeiicTBe D(a) Bcex cHUCTEM He-

HAJEerallux oAHOCBA3HBIX obaacteit {Di,..., Dy}, ax € Dy, npu
k=1,...,n rae a = {a1,...a,} — cucreMa pPa3IUYHLIX TOYEK Ha
C, o« = {ay,...,,} — cuCTEMA TIOJNOKUTEIBHBIX Ynces. Kak o6bIu-

Ho, dyepe3 R(Dp,ap) ofosHauaeM KOHOOPMHBIA pamuyc obmactu Dy
OTHOCUTENHLHO TOYKHU df, MTPUX B mpousbedennu (1) o3Havaer, 4To
npu a; = oo nox comuoxutesneMm R(Dy, ay) nounumaercs R™H( Dy, 00).

Mycts M (D, a) — npuBeAeHHBIH Moy b 06macTu D 0OTHOCUTENBHO
Tourn @ € D @ M(D,a) = %logR(D,a), ecimi a # oo, M(D,a) =
—%log R(D,a), ecnin a = co. 3amada 0 MAaKCUMyMe CYMMBI

M =" aj M(Dy, ar) (2)

B ceMeiicTBe D(a) ABAdeTCA OMHOW M3 OCHOBHBIX 3a/1a4 06 BKCTpe-
MaJIbHOM pa3bueHnn, KOTOPBIM B MOCHeTHNE TOIbI YAeNAeTCA 3HAYUN-
TellbHOE BHUMaHWe. DTa 3a/1a4a MpeAcTaBiasgeT coboli 9KCTpeMalbHO-
MeTpUYecKyIo MpobieMy B ceMelicTBe BCeX JMOMYCTUMBIX METPUK U K
Hell TPUMeHUM BecCh apcCeHaJ MeToAa PKCTpeMajbHoll MeTpuku. B

PaGoTa BEIMONHeHa NpU YacTUUHOU monanepskke llporpammer 2004 r. ¢yH-

naMeHTaJbHbIX uccaenopanuil [lpesunuyma PAH “UccnenoBanus B dpynnamen-
TalbHEIX 06JIACTAX COBPeMEHHOW MaTeMaTUEHU .

124
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CUIly Pe3yJbTaToOB €JIUHCTBEHHOCTU DTOr0 METO/Aa, MaKCUMyM CYM-
MBI (2) B cemeiicTBe D(a) 3aBUCUT TOIBKO OT TOYEK Gj W UMCEN (v
1 MbI 0603HaUaeM ero depes M(dy, ..., dn; 01, ..., ap). VI3BeCTHBI He-
06X0AMMEBIE M JOCTATOYHLIE YCJIOBUA, ONpEACIARIINE 5Ty BeJIUdd-
HY,0IHAKO KOHKPETHOE HAXOMKACHIE YKA3aHHOTO MAKCHUMYMa IIpH J10-
CTaTOUHO GOJBIIMX N IpeACTaBJAeT 3HAUUTEJNbHBIE TpyAHOCTH. 110
»Toii mpuumHe 3amada o M(ay, ..., an; 00, ..., n) paccMaTpUBAIACh
IpU pa3MYHLIX YCJAOBUAX CUMMeTpuM. IlepBEle o0IIMe pe3yibTaThl
B 5TOM HallpaBJeHMM ObLIK moJydeHbl B. H. IyGUHUHBIM MeTOA0M
cummMmeTpusanmu (cm. [1, 2, 3]).

Bemnuuny M(ay,...an;1, ..., 1) o6o3navaem depes M(aq,. .., an).

C zazmadeii 0 MakcuMmyMe mponsseeand (1) unm cymmer (2) B ce-
MmeiictBe D(a) (3amava 1) HemocpeACTBEHHO CBA3aHA 3a/a4a O MakK-
CAMyMe BeJIMUYMHLL

2
log J(a1,...,an) =27M(ay,...,an) — —110g H lar — ar]. (3)

n—
1<k<ngl

B ceMelicTBe D BCeX AOMYCTUMBIX CHUCTeM 06JaCTell OTHOCHUTEIBHHO
MOGBIX CHUCTEM To4ek a (3amada 2). Bemnumna (3) — MHBapUaHT OT-
HocuTedbHO Tpynnsl I' npob6HO-IMHEHHBIX aBTOMOPPU3MOB C. Max-
cuMyM mHBapuaHTa J(a1,...,a,) 6yaeM obosHauaTh Yepes J,.

3amada 2 OTHOCWUTCA K YMCJIY 3aJad CO CBODOMHBIMU I10JIOCAME
acCOIMUPOBAHHOTO KBaapaTuuHoro muddepenmuana. [Ipu n = 4 pe-
menna 3anaun 1 (mpym o = 1) u 3amaum 2 msBectrol (cM. [3]). Tlpu
n = b 3amaya 2 Gblia pellleHa MPU JAOMOJTHUTEIHLHOM CUMMETPU3AIH-
OHHOM TIpeaIojgokeHnu. VIMeHHO, cipaBeaanBa

Teopema 1. Jas cucmem moxer {ay,...,as}, CUMMEMPUNHBLE OTHO-
CUMEALHO HEKOMOPOU OKPYACHOCTIU UAU NPAMOU, MAKCUMYM UHBAPU-
anwma J(ay, ..., ds) peasusyemea O CuUCMEMBL MOYEK

a* = {0’ 1,627”/3,6_27”/3,00}.

Yrazannsie MmouKu J6ATOMCA NOAOCAMY K8aOPamuunozo ouddepenyu-
ana

1 2(22+8)
* d 2 — - 2 T g 2
@ (z)d= Ax? 23 —1)? -
a xpyzoewe obaacmu D7, ... Di smozo dufdepenyuaaa obpasyom sxc-

MPeMarbHY0 cucmemy obaacmeidl paccmampusaesmoi sadavwu. Jlobas
Opyeas sxcmpemanvnas xonduzypayus dannol sadawu coomeememeyem
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yrazannofl npu npeobpazoeanuu uz epynnvt L. Jag yrazannozo maxcu-
MYMA UMECM PABEHCNEO

log Js = —2, 4469.

IokazaTedbCTBO »TOM TeopeMbl ObLIO MosydeHo B [4] u [5] pas-
JIMYHBIMU METO JIAMU.
B [6,I] 6bi1a aHOHCHMpOBaHaA

Teopema 2. g 4060l cucmembt mouex {ay,...,as} MaKCUMYM UH-
gapuanma J(ay, ..., as) peasusyemcs Moavko 8 CAYUAAL, YKAZAHNHL &
meopeme 1.

IMpennosxentoe B [6,]] moKazaTelbcTBO TeOpEMBI 2, Kak BBIIO yKa-
saHo B [6, 1], aBiagerca ommbounpim. B [6,II] Gvimm kKpaTHO ONMU-
CaHBI OCHOBHBIE MOMEHTHI BO3MOYKHOT'O JOKa3aTENhCTBA TEOPEMBI 2.
B nmammo#t paboTe MBI MoApo6GHO ocTaHaBIMBaeMcA Ha (aKTaX, MC-
MTOJIb3YEMEBIX TIPU AOKa3aTeibCTBe TeopeMbl 2. MMeHHO, mocpeacTBOM
TEeOMETPUUECKOTO TTOAX0Aa MBI YKa3bIBAEM CUCTEMBI TOUEK, KOTOPHIE
He ABIAIOTCA BKCTPEMAJbHBIMUA B PACCMaTpPUBAEMON 3aaade, U TEM
CaMBbIM KCKIIOYaEM 3TU CHUCTEMBI TOUYEK M3 PACCMOTDEHWA, a TakK-
’Ke TIPUBOJAUM Pe3yIbTAaThl TEXHUYECKOTO XapaKTepa, MO3BOJIAIIINE
OTIEHUTDH 3HAYEHUA UCCIELYEMON BEIMYNHBI AJA OCTAIOIUXCA CUCTEM
TOYEK.

2. YcaoBuUMcA B HEKOTOPHIX obos3Hauvenusax. Eciu ai, as, ag —
pasmankle Tourn C, to mycts C(ay, as,d3) — OKPYsRHOCTH, POXO-
AdAad depes yrasaHHble Toukd, U(ay, as,a3) — BHYTPEHHOCTH ®TOM
orpyRHOCTH, A(d, a2, d3) — €BRIUIAOB TPEYTOILHUK C BEPUIMHAMK B
yEKa3aHHBIX ToukaX, K (a1, ds,a3) — 3aMKHyTasd BBIIYKJIAA 060J0UKA
MHOM¥ecTBa {a1,az, a3}, T.e. K(ay,as,a3) — s3ambiganne A(ay, as, as),
K(h)(al, do, @3) — TUIEPOOINYECKaA 3aMKHYTad BBIIYKIad 060JI0UKa
YEKa3aHHOTO MHOMKECTBA 10 OTHOIIEHNIO K KpyTy U(ay, aq, as).

Tak kak B B®KCTpPEMAJbHOM CJIydyae BCe TOYKMA CUCTEMBI
{ay, as,as, a4,a5}, a Tarke npObIE UeThIpe U3 STUX TOUEK HE MO-
YT JeKaTh HA OJNHOW OKPYMKHOCTU wMim Hnpamoi [4], To Mbl 6yaem
paccMmaTpuBarh cucTembl Todek {—1,1 a,b 00}, yanosierBopaomue
YCIOBUIO

Rea >0, Ima>0, belU(-1,1,a). (4)

B cayuae a; = —1, as = 1, azg = a Bmecro C(ay,as,a3), Ulay, as,as)
u T.4. 6ydeM ucnoak3oBarh obosHavenna C(a), U(a) u T.4.
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Mycth ¢ = e¢(a) — nentp okpyskHoctn C(a), R = R(a) — ee paauyc.
IMomaras

c=itgB, -—7w/2<B<7/2,

“MeeM
R=1/cosf, a=c+Re', —p<p<a/2

Ecan e(a) € K(a), 10 Tpeyronpank A(a) ABIAETCA 0CTPOYTOIBHBIM
niu npAMoyronbHEIM U Ime(a) > 0, B mporuBHOM ciaydae A(a) —
TYHOYTOMBHBIA TpeyroabHuk u Ime(a) < 0. B manpHeiiem sTu nBa
cilydas UCPAT Pas3iMUHylo POJb.

Ilpy noKa3zaTedbCcTBe TeOpeMBl 1 CYIMIECTBEHHO MCIIOJIb30Ballach
caenywoiad ademma [2], [6,1].

Jlemma 1. [Tyemsy das cucmemer {—1,1,a,b,00} evinoanens ycao-
eus (4). Myems c¢(a) € K(a) w b € KW(a). Tozda cucmema
{—1,1,a,b,00} g8agemes sxcmpemaavnotl cucmemodi zadany o Makcu-
myme J(ay, ..., a5) moavko e cayuae

{=1,1,a,b,00} = {—1,1,iV3,i/V/3,00}.

YKazaHHAf SKCTpeMaJjbHasd KoHGUrypalus objajgaerT BBICOKON
CTETEHBI0 CUMMETPUN: B gaHHOM ciydae A(a) — paBHOCTODPOHHUIA
TPEYTONBHUK, a c¢(a) — ero MeHTD.

I[TpokoMMeHTUPYEM KPATKO OCHOBHBIE MOMEHTHI NOKA3aTENHCTBA
jJeMMBbI |, Tak KaK aHAJOTUYHBIE YTBED:KIEHUA WCIIONB3YIOTCA B
npanbHedimem. Ilycth cHauvana b = c¢(a). B s1om caydae paccma-
TprBaeM pazbuenve z-chephbl Ha yrael Si, k = 1,23, umerommue
BEPIIUHLI B TOYKAX O M OO M OrpaHUYEHHBIE JIyYaMW, TPOXO AN~
MU COOTBeTCTBeHHO 4epes3 Touku —1 m 1, 1 u a, a u —1. Ilyctb
wr = fr(z) — orobpaskeHne yrita S; Ha BEPXHIOI MOIYIIOCKOCTH
Imwy > 0. Ha wg-chepe paccMaTpuBaeM COOTBETCTBYIOIIYIO IIPO-
Gnemy momyina. Ilycts pi(wy)|dy| — okcTpeManbHad MeTpuUKa ®Toi
npoGaembl Moy, Qp(wy)dwi — onpeaesAIONMi 5Ty MeTPUKY KBa-
napatuuHslii muddepennman. Ha z-cdepe paccmaTpuBaeM MeTpPHUKY
p(z)|dz|, oupenensemyto ycimosueM p(z)|dz| = pr(fr(2))|fr(2)]|dz| npu
z € Sg, k = 1,2,3. CyIiecTBeHHBIM MOMEHTOM SABIIAETCA A0Ka3a-
TENBCTBO, YTO TaK IMOCTPOEHHAA METPHUKA OKa3bIBAETCH JOIYCTH-
MO¥ MeTPHKO# MpoGiieMbl MoAY s, onpenendaommeid M(—1,1, a, b, 00).
D10 cienyer M3 TOro (akTra, YTO IMPU BBITOJHEHUM YCJIOBUNA JleM-
MBI 1 mogocoob6pa3HBIM 06/TacTAM KBaAPATUIHHIX AU((epeHIraloB
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—Qr(wy)dw? npu orobpaskenuax, obpaTHbix K wy = fp(z), Ha 2-
chepe COOTBETCTBYIOT ABYYTOJbHUKA C BEDPIIMHAMU B COOTBETCTBY-
ommx mapax Touek u3 —1,1,a,b, 00, IOTHOCTLIO 3amoJHSATONMME Z-
chepy u obiagarolye cieAyIoNuM CBOMCTBOM: Kasklad KPUBAd, T0-
moronHas Ha C\ {—1,1,a,b, 00} ToueuHoli KpUBOI B 0AHOK U3 TOUEK
—1,1,a,b,00, mepecekaeT MPOTUBOIOJOMKHLIE CTOPOHBI KarKIOTO M3
JABYYTOJNBHUKOB MMEIOMMX YKa3aHHYIO TOYKY CBOMMMU OODIMMMM Bep-
MIMHAMU, U TIOTOMY MMEET B p-MeTpuke aauHy > 1. U3 monyctumocTt
MeTpukn p(z)|dz| momyuaem onenry ana M(—1,1,a,b,00), koTopas u
NPUBOIUT K yTBeps#aeHnio geMMel 1. B cayuae b # c(a), b € K(*)(a)
BMECTO yTJIOB S; pacCMaTpUBaeM ABYYTOJIbLHUKNA C BEPIIMHAMUK B TOY-
Kax b, 0o Gojlee CIeNMalbHOTO BUAa U MeTPURY p(z)|dz| onmpenensaem
IIpM TIOMOINM HECKONbKO GoJlee CIOMKHOW KOHCTPYKImMM. Ilpm moka-
3aTeNbCTBE JAOIMYyCTUMOCTH 5TON METPUMEM, Kak M B ITePBOM CIydYae,
CYIIECTBEHHO UCIOML3YIOTCA YCIOBUA JEMMEI 1.

Harreil 6awmskalimeil meabio ABIAETCA paclpocTpaHenne JeMMBI 1
Ha ApyTHWe CIIydau.

3. CymecTBeHHyI0O posb B  IOCIHeAyIONleM  WIpaloT
ApoGHo-InHeliHBIe TpeobpasoBanud z — fr(z,a), k =1,2,3:

2a+1— 2z z4+1—-2a az—1
fl(Z,a) = T, fz(Z,a) = ﬁ’ fS(Z,a) = :'

Kasxknoe us s1ux mnpeobpasoBanuii nepesoant cucremy (—1, 1, a, o)
B Ty e cucTeMy Todek. CBoMCTBa yKa3aHHBIX TIPe06Pa30BaAHUA YKa-
3aHBI B IpUBoANMoii Tabauie (depes L(z1, z3) o6o3HAUAEM TIPAMYIO,
MPOXOJAIIYIO Yepe3 TOURW 21, 7).

-1 1 a oo C(a) R L(-1,a) L(1,a)
fi(z,a) oo «a 1 -1 L(l,a) L(-1,a) R C(a)
fo(z,a) @ oo =1 1 L(-1,a) L(1,a) C(a) R
fa(z,a) 1 -1 oo a R C(a) L(1,a) L(-1,a)

B nanbueiiem vam morpebytorca gadbHelime cBoicTBa mpeobpa-
soBanuit fi(z,a), k =1,2,3. JocTaTouHo orpaHUYIUTHCA Mpeobpaso-
BaHUeM z — f3(z,a).

IIyctb
i(1 4 sin B)
cos f3

— To4ka mepecevenns okpyxaocTr C' = C(a) ¢ TOMORUTETHHON MHN-
Moit moxyocsio, 1 mycTb O — OKpYKHOCTD, IPOXO0AAMIAad Uepe3 TOUYKHA

* __
g =
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—1,1,a%:

51+ sin 9)
cos f3 ’

Jlemma 2. C% geademed nenodsuncroll oKpyYANCHOCBIO NPEOOPAZ08a-
nud z — fa(z,a): npu yrazawnom npeobpazosanuu oxpyxcnocmy C3
neperodum & cebs.

cg={z:lz—al =Rz}, Ry=laztl|=

JlokazarenbcTBo. HenoaBumkHBIMU TOoUKaMU TIpeobpa3oBaHUA 2 —
f3(2,a) cayxar kopuu ypasuenus 22 — 2az + 1 =0, T.e. Touru

zp=aFVa®— 1

Herpynno y6emntbes, uro Toukm —1, 21, 1, z9 jleskaT Ha OKPYRHOCTH
C5. HeficTBUTENBHO,

1
az—zn=a3—(a—vVa2-1)= [i(l—i—sinﬁ)
c

os 3
=B n¢+ﬁ]
2

sl

— (isin B+ ¢€'¥) —|—ei(%+§) \/4(:05

= e(%‘l'%) [Qisin (% — §> —+ 2(sing0+SiHﬁ)],

cos f3

OTKyIa
1
las — 21| = o |i\/§(sin§ — cos g) +/2(singp + sinﬁ)| = Rj.

Tak Kak z1, 22 — HEOABWKHBIE TOYKN TpeobpasoBanna z — f3(z), a
Touku —1, 1 mepexoAAT ApyT B ApyTa MpU BTOM Mpeobpa3oBaHUM, TO
('} ABJAETCA HETIO ABWKHON OKPYIKHOCTHIO YKa3aHHOTO Mpeobpa3oBa-
HUA.

AHaornvuHO omNpenenAIOTCA HEeoIBWAEHBIe okpyxRHOocTH C} Tpe-
obpaszoBanmii z — fr(z,a), k=1,2.

O6osnaunm depes A(—1,1,00) MOAYAAPHEIA TPEYTOIBHUK C BEp-
mUHaMu B Toukax —1, 1, 0o:

A(=1,1,00)={z:|z| > 1,-1 < Rez < 1,Imz < 0},

A(=1,1,00) = hlim A(=1,1,—¢h). Ona a, b € C, a # b, mox Tpe-

yroapHuKoM A(a, b, 00) monumaem o6pas A(—1,1,00) npu muHeiHOM
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0TOBpaKEeHNN 7 — %[(b —a)z+ b+ a], npu kotopom —1 — a, 1 — b.
Yepes K(a,b,00) oboszHauaem 3ambikaane A(a, b, 00).

Mycte Ty = Tir(a), & = 1,2,3, — OKPYRHOCTH, OPTOIOHAIBHbIE
orpyxbocTu C'(a) W MPOXOAANME COOTBETCTBEHHO Yepe3 ToukM 1 u
a,an—1, —1wul. Ilycts 7, — ayra okpyskHocTU '}, TpUHAATeKATIAA
kpyry U(a). Jyru v,, ¥4, Y3 06pasyioT TpaHUIly MHOKECTBA K(h)(a).

Jlemma 3. Ipu omobpancenuu z — f3(z,a) obaacmu A(—1,1,00) u
Int K" (=1,1,a) nepexodsm dpye e dpyea.

Heiicrputenpro, ¢GyHenus fiz(z) = fas(z,a) oroGpaskaer mony-
okpyskHoCTb {z : |z|] = 1, Imz < 0} B ayry 75, a BepTUKaJbHBIE
croponbl A(—1,1,a) — B gyru v, u 7,.

B nampHedimem cayydan 1) ¢(a) € K(a) n 2) ¢(a)€K (a) paccmaTpu-
BaIOTCA OTAENBHO.

4. Mycte c(a) € K(a).

B cuay memwmer 1, nas mokasaTesqbcTBa TEOPEMBI 2 B 3TOM Cllydae
Tpebyerca paccMoTpeTh cucteMbl (—1, 1 a,b,00) pn ycioBum b €
Ula)\ KM(a).

Muoxecto U(a) \ K™ (a) cocrour us Tpex aByyroabuukos Dy,
k = 1,2,3, rpanuneit obaactu Dy cayskaT Ayra v, W Ayra OKPYK-
HocT C(a), coeqmHANIAA ee KOHIBI. B paccMaTprBaeMoM cilydae
Kaskaasa u3 objacreit Dy, k= 1,2, 3, paznenserca cOOTBETCTBYIONAM
us orpeskos [1,d], [a,—1] u [~1,1] ma ayyrombuuru D u D} rae
D, mMeer 0JHOW M3 CBOMX CTOPOH COOTBETCTBYIOILYIO AYTy OKDY -
nocru C(a), a D uMeer omHoli U3 CBOMX CTOPOH AYTY 7.

IIycts muoxkectBa Il C D, k = 1,2,3, — 3aMEHyTBIe YeTHIpex-
YTOJBLHUKN, OINpenessaeMble ciaeaylonmm obpasoM. I3 mmeeT ommoi
napoit cropon orpeskn [—1,05] u [b%, 1], rae b5 ABadgerca KoHIOM
guamMerpa kpyra U(a), TpOTMBOIMONOKHBIM TOUKE ¢, a APYToil ma-
pO# CTOPOH — AYTH T'PaHUYHBLIX MOJYOKpPYKHOCTER MO Ly IAPHBIX TPe-
yrompuukoB A(—1,a,00) u A(a, 1, 00), mpunagnexamux obnactu Dy .
Yervipexyroabuuku 11 u Ils onpenensdoTcsa aHaJoruyubiM 06 pazoM.
Nmeem

I3 = {K(—1,a,00) N K(a,1,00)},
M = {K(1,-1,00) N K(=1,a,0)},
Iy = {K(a,1,00) N K(1,—1,00)} (5)

(em. puc. 1).
Cunenytomasn 1eMMa JOTIONHAET JemMMy 1.
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Jlemma 4. ITyems c(a) € K(a) u nycms
bell; UIl, UTls.
Tozda cucmema {—1,1,a,b,00} ne seasemes sxcmpersaavnod.

JoxkazareancrBo. Ilycth, aasa onpenenentnoctr b € Il3. Torma ka-
OB 13 TpeyroabHMKoB A(—1,b,a) n A(a,b,1) asnserca ocTpo-
YTOJBHLIM WJIW TPAMOYTOJNbHBEIM. IIpm »ToMm Touka —1 mexur BHY-
TpWU MoayiApHoro TpeyronbHuka A(b,a,00) mam ke Toura 1 ile-
MMT BHYTPU MOJYJApPHOTO TpeyroibHuka A(b, a,o0). B mepBom m3
BTUX CJydYaeB MMepeobo3HauMM TOUKM a,b, 1 cooTBeTrcTBEHHO 4epes
—1,1,a', a Toury —1 — uepes b’. Ilo aeMMe 3, TIpU 0ToGpaskeHuu
z — f3(z,a’) Touke b’ cooTBETCTBYET TOUKA b, IpUHALIEKAIIAA MHO-
smectey KP)(=1,1,a"). Tlo smemme 1, cucrema (—1, 1,d',b, 0), a To-
ToMy ¥ ucxoaHasA cucrema (—1, 1, a, b, 00), He ABIAIOTCA BKCTpEMAIb-
HeiMu. Bo BTopom caydae paccysIeHre MOJHOCTHIO aHAJOTMYHO.
O6o3naumm yvepes D3| u Dy, nonmuosxkectBa obnactu Dy, npen-
crapismomme coboii cerMmeHTH Kpyra U(a), UMeIoNre CBOMMU XOP a-
MU cooTBeTCcTBeHHO oTpesku [—1,b5] u [b%, 1]. Uernipexyrouabuuk I3,
msyyrombuukn Dy, Dy m 06passl 9TUX ABYYTOJNLHUKOB IPU OTO-

Gpaskenun z — f3(z,a) 3amonHsioT obnacte Dy . IlycTs Dk,l u Dk,za

k=1,2, - moaMHO%ecTBa ob6macTu [, , onpenensdeMble TOUHO Tak e

kak D3, u D3 ,. Ilo nemme 4, 114 n0Ka3aTeIbCTBA TEOPEMEBL 2 B CIIy-
, ,
3
uae b € |J Dy mocrarouno paccmarpuBath cucteMmbl {—1,1,a,b, 00},
k=1
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riae

3
be U[ch_,1Uch_,2]~ (6)
k=1

3
MMycts Temeps b € | DZ’. Hnsa ompemenenHocTH, MycTh b €
k=1

Dg’. O6o3znaunmm dyepes D;l u D;—,z momao6aacT ABYYTOJNBHUKA
DI | npunanmeskamme coOTBETCTBEHHO MO Y IAPHBIM TPEYToIbLHIKAM
Aa,1,00) u A(—1,a,00). Ecmm b € D:j,—,p TO PacCMOTPUM TPEYTOJlb-
K A(b, a, 1) u okpysxaocTs C(b, a,1). llycth 2 — w — nuHEeHOE TIpe-
obpazoBanue, IPU KOTOPOM TOYKM 1 M @ MEpexoaaT COOTBETCTBEHHO B
—1lul aroukm bu —1 —B Y uaf, Imbd > 0, Imak > 0. Tpeyroibuuk
A(=1,1,8") octpoyronbHbIi 1 pu oTobparkernn w — f1(w,b’) (wmm
w — fa(w, b)) Touke a§ cooTBeTCTByeT TodUKa af, NMpUHAAITEKAIIAA
obmactu Dy (b'), mocrpoenHoit mna touek (—1,1,6"). CaenoBareinnb-
HO, yKa3aHHBIA ciydaii cCBOAUTCA K paccMoTpenHoMy Bhime. Cayuaii
b € DI uccnenyercsa copepuiento anasoruuno. Ilycts Ternepn b € Aj,
rae A = DI \{DEJ)'V1 U D;Z}. B s1om ciyuae mocpencTBOM omMcaH-
HOTO BBIIIE TIOCTPOEHNA IPUX0 UM K cucTeme Touek {—1,1,5, a4, oo},
A kotopoit A(—1,1,6) — tynoyronpHbli Tpeyronbuuk, Imb’ > 0,
ay € U=(=1,1,b). B cayuae b € A momno Takske paccMoTperh
orpyxbocTh C(—1,1,6) n rpeyronbauk A(—1,1,5). Tlpu cyneprosu-
1 npeobpazoBanuii u3 rpymnnsl I cucrema {—1,1,a,b, 00} mepexo-
aur B {1, —1,13,00,&}, rae Imb > 0, A(-1, 1,l~)) — TYTIOYTONBHBIR Tpe-
YTOJNbHUK, d € K(h)(—l, 1,[3). Takune cucTeMBI TOUYEK paccMaTpuBa-
I0OTCA B cieyIonieM naparpade.

5. Mlycth c(a)EK (a).
B sToM ciaydae mMcciaegoBaHue 3HAUMTEALHO OTIMYAECTCA OT Ipe-
apiaymero. IlycThb

Ut(a)={z:2€U(a),Ima > 0},U (a)={z:2 € U(a),Ima < 0}.

Haunem co ciywaa b € U™ (a). (B npeapiaymmx oGo3HAYEHUAX
U=(a) = D5 (a).) Kak n BwINe, mMycTh MHOMeCTBO I3 onpeneineHo
B (5). llycts ¢ := arg{a —c(a)}, ¢ € (5, 7/2] (monbayemcsa oGosHade-
Huamu 1. 2). IlycTb ¢ = () — pellieHne ypaBHeHUA

cos f(cos B—cosp) —2(1—sinB)(1 —sing) =0, (< g <7/2.
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Herpynmao ybenurhbcs, 4To IpH ¢ > ¢y MHOKecTBO 13 ¢BA3HO 1 orpa-
HUYEHO NMIeCThIO aHAJUTUYECKUMU AyraMu, IIpu ¢ < g BTO MHOMXKE-
CTBO COCTOUT M3 JIBYX KOMIIOHEHT cBsa3HocTU. CripaBeniuBa

Jlemma 4'. [Tyems c(a)EK(—1,1,a), b € Tl3. Tozda cucmema
{=1,1,a,b,00} 6agemes sxcmpemaavnoli moavko 8 cayiae

{=1,1,a,b,00} = {=1,1,i/V3,—i/\/3,00}.

Jloka3zaTeabCTBO DTOM JIEMMBI IOBTOPAET AOKA3aTENHCTBO JEMMEI
4. Y1BepkaeHne 06 »KCTPEMAIBHOW CUCTEME TOUEK CIENyeT U3 JIEM-
MBI 1. YKazaHHad CUCTeMa COOTBETCTBYET BKCTPEMAJbHON cHUCTeMe
TO4YeK JIeMMBI | Tpy mpeobpasopannn z — f3(w, —i\/g), w = iV/3z.

ycrs D, k = 1,2,3, — aByyromsuuru B kpyre U(a), ompene-
nemuvie B n. 4, Dy = U~ (a). Hemompwsnas okpysuocts Cf(a),
k =1,2,3, pasnenser obnacte D, Ha nBe o6jacTm, mepexodlne
ApPYT B Apyra mpw oTobpasenun z — fi(z,a). Ty u3 yrasaHHBIX
obitacTeli, TpaHUIA KOTOPOH comepxuT ayry okpyxuoctu C(a), 060-
3HaUMM depes Df.

MMycts b € U™ (a)\I3. Toraa nocrarodno cuntath, uro b € Di\Il3.
MMycth mpu a1om b € K(—1,1,00). Tpeyroapumnr A(—1,1,b) apiasgercsa

OCTPOYTOJLHLIM. Ilpu mpeoGpazoBaHumM 2z — W = —z TPEyroJbHU-
ry A(—1,1,b) m Toure @ cooTBeTCcTBYIOT TpeyroibHuk A(—1,1,—b)
u Touka ¢ = —a, npuHamaekamaa obmactu D3 (—b), mocTpoerHoi

A okpyskHocTn C(—1,1,—b), ¥ MBI IPUXOANM K CIyYalo, PaccMo-
tpenromy B 1. 4. Takum oGpasom, B caydae b € U™ (a) mocraTodno
OTPAHUYUTHCA PACCMOTPEHUEM CIyUasd

be D3\ Il UK(~1,1,00)}. (7)

B cayuae ¢ > ¢o() yrasaHHOe MHOMKECTBO COCTOMT M3 YeTHIpEX
obJacTeld, ABE M3 KOTOPBIX MMEIOT CBOMMM CTOPOHAMMU JAYTH IMOJY-
okpyskaocT L's(a) == {z : |z| = 1,Imz € 0}, , a aBe mpyrue mpea-
CTaBJAIOT cOBoii cerMeHTH! kKpyra U(a), MMeONMe CBONMHU XOPAaMM
COOTBETCTBEHHO oTpeskn [—1, —1—2itg f] m [1, 1—-2itg 5] (cm. puc. 2).
OrMernM, 4To Cpean TOYEK, yAOBIETBOPAIONNK yciaoBuio (7), nme-
I0TCA Te, A KOTOpEIX Tpeyroibuuk A(—1, a,b) nim A(l,a,b) apas-
eTCsI OCTPOYTONBLHBIM, M TIPUMEHVMBI pacCy K AeHuA . 4.

Mycth Teneps b € Ut(a). Ecim b € K(—1,1,a) To paccmoTpum
tpeyroabhuk A(—1,1,b). Touka a nexnT BHyTpU yria, obpaszoBaH-
Horo npambiMu L(—1,0) u L(1,b) u npu orobpaskenun z — fi(z,b)
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Puc. 2.

TOYKe ¢ COOTBeTCTBYeT Touka @' € U~ (b), M MBI IPUXOIMM K MIpEIBI-
aymemy cayvato. Ecom b € Ut (a)\K(—1,1,a), 1.e. b € D (a)UD7 (a),
TO JOCTATOYHO CUUTATEL, YTO

be Di(a)U D5(a). (8)
Wrak, noxkazana

Jlemma 5. Jlag doxazameavcmea meopembt 2 0ocmamonno nokasams,
wmo wkaxcoas uz cucmem mowex {—1,1,a,b,00}, ydosaemeopsouuz
yeaosuio (4) u odnomy uz caedyouur ycaosudl:

1) e(a) € K(a) u snnoaneno ycaosue (6),

2) (@)€K (a) u evnoangemes ycaosue (7) uau (8),
HE PEAAUSYEM MARCUMYME KonPopmnozo uneapuanma J (a1, as,as3,04,a5).

6. [Ipeapraymve TeMMBI TOKA3BIBAIOT, YTO IJIA TOKA3ATEIbCTBA Te-
opembl 2 TpebyeTcaA paccMoTperh cucTeMbl (—1, 1, a, b, 00), rae Toura
beU(—1,1,a) n nocrarouno 6auska k okpyxuoctn C(—1,1,a). Hdna
»Toli Tenu ya06HO BOCIOJB30BAThLCA Mpeobpa3oBaHEM

1

zcos B —isinf’

mpu KoTopoMm okpyskHocTh C(—1,1,a) TmepexomuT B eIMHUUHYIO

ORDPYRHOCTE, a cucrtema (—1,1 a,b,00) mepexomur B cucremy (0, a1,

ds, a3, G4), THE A1, G2, @3 — TOYKKW OKpYKHOCTH |z] = 1.
CnpaBeanmsa cienyromas
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Teopema 3. Ilycms ag = 0, a1, as, as — moxku oxpyxmcnocmu |z| = 1,
|Cl4| =p>0,

arglarsi/ar} =27 Ag, k=1,2,3/4 (30ecy a5 =ay),
2de
4
0<Ap<l, > A=1 (9)

Ladg KondopMnozo ungapuanma

logJ =27 M(0,a1,...a4;1,1,. .. —%log H lax —a;]  (10)
0gk<I<4
CRPABEAUBD HEPABEHCMEO
log J < F(A1, Az, Az, Aa) + A1(As, Ag, p),
20e€

4
F(Ar, A2, A5,00) = > {24227 log2+ (1+2 A7) log Ay
k=1

1
) log{64sin 7 Ay sin ® Agsinw Agsin m Agsin (A1 + A2)sinw(A1 + Aq)},
1
A1(Az, A1, p) = 5{(2 —423)log G(\/73) + (2 — 4X3) log G(\/74)

(A3+A4——)logp} - —{log (1 + M)

2sin® 7 X3
G(p)—l) ( Glp) —1 )}
+1 1+ ———— ) +1 14+ ———F—— ) ¢.
°8 ( 2sin” T A4 °8 2 sin? 7(As+ Aq)
3deco vy, = p/ M) k=3 4; G(t) = %(t—l— 1/t) - pynxyus AKyrosckozo.

JoxkazarensctBo. Ilycth S; — yroa c BepmwHOW B Havasle KOOPAU-
HAT, CTOPOHBI KOTOPOr'O IIPOXOJAT Yepe3 TOUKU Ak, Gk41:

Sp={z:argay < argz < argag+1}, k=1,...,4.

IIyctb
— fk(z) — {Ze—iargak}l/(ZAk)
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— orobpaskeHue yria Sy Ha nodayninockocTb Imwy > 0. Ha wg-cdepe
PacCMOTPUM 3a/aUy O BeIUUUHE

M(O, —1, Tk 2/\k 1, 1), == M(O, 1, —Tk; 2/\k, 1, 1),

rae v, > 0. Hycrb pp(wp)|dwy| — srcTpeManbHas MeTpuKa npobie-
MBI MOYJIA, ONpeAeNaIonieil o1y Bennuuny. [lycts MeTpuka p(z)|dz|
OIIpeleIACTCA YCIOBUEM:

. pe(fe()Ifi(2)||dz| npu  z € Sk, k=1,...,4,
pelee] = { :

0 B ocrambubix Toukax C.

Paccyknenns, Heo IHOKPaTHO MCIIONb30BABIIMECH B TP EAbLAYIINAX pa-
foTax aBTOpa, MOKA3BIBAIOT, 4T0 f(z)|dz| ABIAeTCA mOMyCTUMOM Me-
TPUKOW Tpobiembl Moayas M(0,ay, ..., aq;1,1, ..., 1). HelicTBuTENH-
HO, M3 TIPOCTHIX T€OMETPUYECKAX COODpasKeHniA CelyeT, YTO KakKaasd
KpUBasd Ha T = C\{0,a1,...,as}, rOMOTOIIHAS TOYECUHON OKPYHHO-
CTH C IIEHTPOM B HauaJlle KoOpAMHAT, UMeeT B f-MeTpPUEe AJIUHy = 1,
¥ Kaskaasd KpUBas Ha @/, FOMOTOIHAA TOYEUHONH OKPYAKHOCTU C IIeH-
TPOM B OJHOM M3 TOYEK a1, . .., A4, IMEET B p-METPUKE JUIMHY, yA0BJIIE-
TBOPAIONIYIO TOMY Ke HepabeHCTBY. [Iycth p*(2)|dz| — ekcTpemaib-
Hasd MeTPUKa YKa3aHHON Mpo6aeMbl MOLy . ¥ YMTHIBaA yIOMAHYTOE
CBOMCTBO f-METPUEM, MOIYYAEM:

— 1
27 M(0,a1,...,a4;1,1,...,1) =27 lim {Hnomaﬂb@(e) + o bloge }
p* ™

e—0

4
. 1
<27 E11_1»1(1J ; {HJ’IOpH;[aI[bSk (e) + ﬂ(/\k log e +log 5)}

4
. 1
=27 31_1% ; {HJ’IO%{aﬂbfk(Sk (e)) + ﬁ(/\k +1)loge}

(3mech, kak o6bruno, C(e) u Sp(e) monydgatorca uz C u Sp yaaneHnem
£-OKPECTHOCTEN oTMeueHHEIX Touek). OTciona, yunThiBad 3HAYEHNA
|fi(2z)] B Tourax a; W agy1, HAXOMUM:

22 M(0,a1,...,a4; 1,1, .., 1) <a{M(0,-1,1;2 0,1, 1)
+M(0, —1, 1, 2A2, 1, 1) + M(O, —1, rs3; 2A3, 1, 1)

4
1,1 1
+M(0,—1,74,2 04,1, 1)} + ;bg@ Ar) — 5(m + o 2) log(pl,l)



3AJAYN OB S KCTPEMAJIBHOM PA3SBMEHUUN 137

riae

rp = pt M k=34, (12)

aa ympommeHUA MOAYYeHHOTO BBIpaKeHWA PACCMOTPUM ApoO6HO-
InHelHOe TIpeobpaszoBaHre

~ r+ Dw
flw) = —rFbw
2r+ (r— DHw
nepeBogsiiee Toukn 0, —1,7 coorBercTBeHHo B 0, —1,1. YuurbBas

PaBEHCTBa

. 1
foy="-,

IIoJydyaemM

2r
r+1’

Fen =

aM(0,—1,72X1,1) = aM(0,-1,1;2A,1,1)
r+
2r

1 1
_5{4A210g + log

Z}
(7“ + ) ’
()TCIO,Ha nu us (11), (12) HaXoJUM

22 M(0,a1,...,a4;1,1,...,1)

4
1
< ;{wm(o, —1, 120, 1,1) 4 log(2 )} - A,
rae
= L rz+1
A=t 9! 423 -2)1
(53, T oo, — 2logr+ (145 -2)log =
1
+(4Ai_2)10gr4;— _4A§10g7°3—4A42110g7~4 (13)

2sin a 2sin? o

14p2-2 2 _
WUcnonb3ysa paBeHCTBO Vtr2—2pcos2a = \/p(l + Glp) 1), HaXO0 UM

H lar — ar] = p‘r’/2 -64sinT A1 -sSInT Ag-sin T Az
0gk<iga
sinmw Ay -sinm(Ag 4+ Az)sinw(Ar 4+ Ag)
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Wcnonbaysa ussectHoe BhIpaskenme aud M(0,—1,1;2A1,1), A < 1
(cM., HanpuMep, [7]), B pe3ynbTaTe HECIOMKHBIX Tpeobpa3oBaHnii 13
(9), (13) u (14) monmyuaem HepabeHcTBO 134 log J, yrasaHHOe B Qop-
MYJIUPOBKE TEOPEMEI.

Teopemy 3 momonHsAeT

Teopema 3. IIycmy ag = 0, mouku a1, as, az, a4 NEPEHYMEPOBANTL 8
nopgdke sospacmanud ur apeymenmos, |lay| = las| = 1, |az| = |aq| =
p >0 uwucaa Ap, k =1,2,3,4, ydosaemsopsiom ycaosuam (9). Tozda
dag kondopmuozo uneapuanma (10) cnpasedaneo nepaserncmeo

log J < F(A1, Az, Az, Aa) + Aa(Aq, Ao, As, Mg, p),

ede Pynryug F(A1, A2, Az, Ag) onpedenena 6 meopeme 3,

4
1
AZ(AlaAQaAE}aA‘h = 5; 2_4A IOgG(\/ﬁ)
G(p) — 1)
—— 1 1
Z og( + 2sin? 7 Mg

1
— MM =19 3 4; G(t) = (t+1/8).

oka3aTedbCTBO TOM TeopeMbl MOJNHOCTHIO AHAJIOTUYHO JOKa3a-
TEeTbCTBY TEOPEMBI 3.

3ameuarnme. Teopemer 3 u 3’ B vacTHOM carydae p = 1 6b1aM oIy Ye-
Hbl B [4]. WccanenoBanme cpoiicts GyHKImn F (A1, Az, Az, Ay) ToKazaimo
[4], uto B cayuae ag = 0, |ag| = 1 upu k = 1,...,4, umMeem HepaBeH-
CTBO

logJ(O,al,...,a4) < f(Al,...,Azl)
F(1/4,...,1/4) < logJ(0,1,e>™/3 =273 ),

u pasercrso J(0,ay,...,a4) = F(1/4,...,1/4) nocturaerca ToibKo B
caydae A; = - = Ay = 1/4, T.e. ToNbKO AJIA PAaBHOOTCTOAIMNX TOUEK
ay Ha OKpyxHOCTH |z| = 1.

Takum o6pasom, cucrembl Buga {—1,1,a,b, 00}, rae snavenus |a| u
|b] mocraTouno Gamsku K 1, He peanusyloT Makcumyma J(ai, ..., as).

EcrecTBenno, ma ycrnemHnoro ucnoab3oBanua tTeopeMm 3 u 3’ B ps-
Jle ciaydaeB TpebyeTca IpeaBapUTelbHO IPUMEHNUTh K paccMaTpuBa-
eMoli crcTeMe TodeK JApoBHO-IMHelHoe 0ToGpaKeHre. pacCy K ICHIA
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TAKOTO POJa HEOMHOKPATHO WCIIOIb30BAJUCH B TPEILIAYIIAX TOKa-
3aTEeNBCTBAX.

7. Teopemnbr 3 1 3’ MokasLIBaIOT, YTO €C/AM TOUYKa b HOCTATOUHO
GausKa K oaHol u3 Touek —1, 1, a, 1o cucrema {—1,1,a,b, co} ve apisa-
ercA skcTpeManbHoii. [locaennuii pakT MOXKHO yCcTaHOBUTHL U Goliee
HEMOCPEACTBEHHO, UCMOb3Y A KIACCUYECKHNe HEPABEHCTBA JJIA IPO-
u3BeAeHUs KOHPOPMHBIX paauycoB. OTpaHUYUMCA OJHUM CJIYYaeM.

IMMycrts  mo-npesknemy {—1,1,a,bo0} = {ay, as, ... a5},
{D;y,Ds,...,Ds} — nonyctumoe cemeiicTBO obiacTeil paccMaTpUBa-
emoii zamaun, ar € Dy, R(Dp,ap) 6yaeMm obosHauaTh depes R(ay).
IIycth Toura b moctaTouno 6imska kK Touke 1. Ilo mepapencTBy Jla-
BPEHTHEBA

R(RD) < |b— 1P,
a 1Mo HepaBeHCTBY l'omysuHa

R(—1)R(a) 64
R(~0) \81\/§|a+1|.

CirnenmoBaTelbHO,

i R(=1R() R(a) R()
R(o0){2](a® = 1)(b* — 1)(a — b)[}1/2
(b—1)3(a+1) 1/2

< 0,3226 15
b+ D(a—1)(a—1b) (15)
ITonaras
b=1+¢ce¥ e>0,¢ BemecTBeHHOE,
el
azltgﬁ—i_—a 6>0a6<§0<ﬂ-—6a
cos f3
HaXOUM
] el 1 . . w—0
1= t = ——|'¥ =
e+ 1] |+Zgﬁ+cosﬁ| cosﬁ|e el COSBCOS 2 7
. elv 2 . p+08
—1]=|-1 t =
la—1] = | +Zg6+cosﬁ| gy
b+ 1]>2—¢,

2
|a—b|>|a—1|—€:—sinw—€
c

os 3 2
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Orcrona u u3 (15) moaydaem 4To miA CHpaBeIIUBOCTH HEPABEHCTBA
J < Js = 0,08656

JIOCTATOYHO BhIMOJHeHNA yenosus € < £(p, 3), rae e(p, 3) — penienne
ypaBHEHUA

=3 cos|(p —8)/2) cos 3
sinl( +3)/2)2sinl(p +7)/2] — e cos B)(2 — )

O6osnaunM QyHEnuio B Jepoil uwactu (16) uwepes F(p, f,¢). Dra
GyHKIMA, Kak QyHKIMUA OT @, y6riBaeT B npomeskytke [, 7 — f]. Ta-
KMM 06pa3oM, AJsA CIpaBeaJuBoCcTU HepaBeHncTBa J < Js ipu § > 0
JIOCTATOYHO BHIOJHEHNA HepaBeHcTBa € < (), nae £(f) — pere-
Hite ypaBHeHus F(3, 3,¢) = 0. 3aMeTnM HaKOHEIl, UTO CIydaii, Koraa
TOYKa b MPUHAMIIEKNUT OKPECTHOCTU TOYKKM — 1, CBOAMTCA K MpeabLLY-
[IeMy: AJisd CIpaBelJuBoCTH HepaBeHcTBa J < Js mpu Beex [b+ 1] < ¢
JIOCTATOYHO BHIMOIHEHUA ycnoBudA € < €1(y, ), rae £1(p, ) — pere-
Hite ypasHenus Fi(p, 5,¢) = F(x — ¢, 5,¢) = 0. ®ynrmma Fy(yp, 5, ¢)
BO3pacTaeT B IpoMexyTKe [3, 7—/[], MAKCUMyM 9TOA QYHKIIUU 10 CTU-
raerca npu ¢ = 7 — 3 u paBen F(3, 5,¢). Takum ob6pazom, mokasaHa

—0,072=0.  (16)

JIemma 6. [Tyemy 020, <o <7m—f, u nycms

ey,

1
=1t
a=itgf+ cos f3

IIyemy € > 0, Fp, B,¢) — pynnyug 6 aeeol wacmu (16). Tycms ewnoa-
Heno 00O U3 ycaosutl:

1) |b=1] < e(p, B), 2de e(p, B) — pewenue ypaenenus F'(yp, 5,¢) = 0,
2) |b+1] < e1(p, B), 20e e1(p, F) — pewenue ypasnenus Fi(p, 8,¢) ==
F(m—,B,6) =0. Tozda cnpasedauso nepacencmeo
J(=1,1,a,b,00) < Js.
Omo xce HepasenCcMEo UMEEM MECTRO U 8 KAHCOOM U3 CAYUAER

[b—1]<e(8) wau |b+1] <e(B),

2de () — pewenue ypaenenus Fy(5,¢) .= F(F,3,) = 0.



3AJAYN OB S KCTPEMAJIBHOM PA3SBMEHUUN 141

JIMTEPATYPA

. B. H. ly6unun, Pazdeagowee npeobpaszocanue obaacmed w zadanu 06 sxempe-
Maavrnom pasbuenuu, 3an. Hayun. cemur. JIOMI 168 (1988), 48—66.

. B. H. ly6unun, Cummempuszayus e meopun Gynkyuti KOMNAEKCHOZ0 NePEMEN-
nozo, ¥ cuexm matT. Hayk 49 Bom. 1 (1994), 3-76.

. I'" B. Kysbmuna, Memodun zeomempuveckot meopun ¢ynwxyui. I, II, Anre6pa
v aHanus 9, pum. 3 (1997), 41-103; Bom. 5 (1997), 1-50.

. I'" B. Kysemuna, K conpocy 06 skempemanvrom pasbuenuu pumanosot chepur,
3an. vayun. cemun. JIOMMU 185 (1990), 72-95.

. B. H. Hy6unun, O marxcumyme 0dnozo xonopmnozo uneapuanma, Ilpenpunt
IBO AH CCCP. Mu-T npuknansoit mat., Bnagusocrtor, 1990.

. I'" B. Kysbmuna, 3adawu 06 sxempemanrvinom pasbuenuu pumanosod chepur, I,
II. 3an. mayun. cemmn. [IOMM 276 (2001), 253-275; 286 (2002), 126-147.

. I'. B. Kysbmuna, Memod skcmpemansnolt mempuxu € 3a0a%ar 0 MaAKCUMYME
npouzeedenud cmenenell KOnPopMHuT paduycoe menaaezauur obaacmed npu
naauvuu ceobodnmz mapamempoe, 3am. HayuH. cemuH. IIOMM 302 (2003),
52-67.

C.-IleTepbyprckoe oTnenenme ITocTtynuno 15 wosa6psa 2004 r.

MaremMaTuueckoro MHCTUTY Ta

um. B. A. Crerknosa PAH

E-mail: kuzmina@pdmi.ras.ru



