BnanunkaBka3cKnit MaTeMaTHIECKHH Ky DHAJT
OxkTs16pb—nekabpb, 2000, Tom 2, Beimyck 4

VK 517.55

BHYTPEHHSIS 1 BHEIIHAIY OJTHOCTOPOHHUE OJIHOPO/HBIE
KPAEBBIE 3AJIAYN COIIPSI2KEHU S J1J15 IBOJIKOKPYTI'OBBIX
OBJIACTEUN ITPOCTPAHCTBA C2

X. II. /Izebucos

3azmauy HAXOXKIEHUs Tapbl PYHKIIAH Q)"'(z) u \Il"'(z) (@_(z) n W~ (Z)), aHAJIMTUYEC-
kux 8 DT (D7), no xpaesomy yenosmo A(#)®T(t) = U (¢) + f(t) (cooTBETCTREHHO
A)P~(t) =V~ (¢) + f(t)) HA3BIBAIOT BHYyTPEHHel (BHEIIHEI) 0{HOCTOPOHHE!H KpaeBoil
3amadeii. B pabore paccmarpuBaercst 6osiee oOIMi Ciydaii, KOTJja B KPAeBbIX YCJIOBUSAX J0-
IMyCKAIOTCA HAPALY CO 3HAYEHUAMU (PYHKIMI 3HAYEHNA MX TPOU3BOIHBIX. Pelenune CBOguTCsA

K TIOJTHBIM CUHTYJIAPDHBIM WHTETPAJIbHBIM YPDABHEHUAM, PETa€MbIM U3BECTHBIMU METOJAaMU.

0. BBenenue

B pa6ore [4] 6611 IOCTABJIEHBI ¥ PEIlIeHbl HEKOTOPHIE JBYMepPHbIE KDaeBble 3a-
Jagy THIA 337449 PuMana g IBOSKOKPYTOBBIX obsacTeit mpocrpancrsa C? Byx

KOMILJIEKCHBIX TI€peMeHHBIX B Kjacce (hpyakimit M g‘l’ﬁ@ OTIpeJIeJIEHHBIX UHTETPAJIOM

47122a/ﬁd /dt / 5—21§Td§ (1)

0 fg=1

re (2) = (z1,22) € C2, uy(1,0) = 772 + 7220, 0 < @ < B < 1, 04 > 0,
oy > 0, F(t,€) € Lipi (), 1. e. na muoxkecrse A = {(t,€) : 0 < t < 2, [¢| = 1}
byrkums F(t,€) ynosnerBopsier ycaopuio Jlunmmna ¢ nokazaresem 0 < a < 1 mo
nmepeMeHHOi £ PaBHOMEPHO OTHOCUTEIbHO t.

[IpuBenem HEeKOTOpPBIE cBOiicTBa hyHKIHI Kiacca M, 5‘1"802 B mpocTpancTse C2
[4].

1. @yukiun knacca M, 31’602 HenpepwIBHBI B TpocTpancTse C2.

2. Oynkuun knacca M$0  anammriaeckne B o6mactax (em. puc. 1)

K(/Bv 01702) = {(Z) :,301|Z1| +/802|Z2| < 1}7
T = {(2) : Aa(a) > 0, Aa() >0}, Ty ={(2): As(a) < 0},
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rjae

A (T) =77 21| + 77229 — 1,
)\2(7’) :TUI|21| — TU2|22| — 1,
A3(T) =79 21| — 72| 29| + 1.

3. @ynknmn kinacca M®P  meanamuruaeckne B obmactu C?\ (K UT; UTy).
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[Tyctes D = > oy ( 5.2kt 55, Zk) JIMHERHBIH Tud depeHuaabHbli 0IepaTop.
k=1

DyHKINA, ONpeessieMble COOTHOIIEHUEM

Lfl(z) = f(2) + D[f(2)] (2) € C*

orreceM K kmaccy P20 - cm. [5].

01,027
Paccmorpum eme dpyHKInm KiaaccoB () u ()1, OnpeaesieHHbIX COOTBETCTBEHHO
HHTerpajiaMu
(t,£) d¢ 2
z) z)eC 2
i 4m/ /s—ulﬁ, Fec ?
0 [g=1

¢, &) dg 2
m(z) 47r2/ /ﬁ—ulaa (2) € C,

0 |¢=1
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e u1(B,0) = B 21 + 72 29et, uy (@, 0) = a2y + a2 zpe.

OTMeTuM ciienyionme cBoicTBa (DYHKIMNA KIACCOB ngﬁ@, QuQ[1,4].

1. @ysKIHT KITacCOB P[f‘"ga2 HempepsIBHBI B TpocTpancTse C? 3a HCKITIOUEHTEM

TOYEK JBYMEPHBIX MHOXKeCTB (puc. 1)

C1=A{(2) : |z =877, 22 =0},
Coy={(2) : |z1] = a7, 29 =0},
Cs ={(2) : [21] = 0, [22| =77},
Cy={(2):]z1] =0, |22| = a2 }.

2. @ynxnun Kaaccos @ (1) HempepwBHbI B mpocTpancTse C? 3a uckmouenueM
Touek AByMepHbIXx MHOXKecTB C1 u C3 (Co u Cy).

3. OyHKIUU KJIACCOB ngﬂaz: Q v Q1 B obnactu K (f3,01,02) CBsI3aHBI COOTHO-
IIeHneM

LIf)(z) = By (2) — a{ (), (4)

e v (2) u v{ () onpenensiores mo dopmymanm (2) u (3), B KoTophix |u (3, )] < 1
u |ui(a, o) < 1.

4. Tlpenenvubie 3HaveHWs (DYHKINNA KJIACCOB Pg;ffm, Q n Q1 w3 obnactm
K(f,01,02) na muOXKecTBe C'] ONPEIEISAIOTCS 10 CJELY MM (DOpPMyIam

2
[ Eeod

LIfH(z") = —
0 |g=1
om ()
p / / / F(t,§)dE
— | F(t dt — —— [ dt
+47r (t: &) & —ul(a,0)’
0 0 [g=1
o1
pe L] = lim o f(on0) = () 6o ool = 1. (2) € K(501,02). (") €
(B771&0,0);
1 2
+ dt F(t,&)dt
TN = oo / L L ©
0 |¢=1 0
rne  lim  v(z) = 4" (2°), Bayrpennnit uarerpan [ % SIBJISIETCST OCOOBIM
(2)—(2%) le]=1 0

U TIOHAIMAETCsS B CMBICJIE IJIABHOI'O 3HadYeHud 1Mo Koiu.
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1. BuyTpeHHsisI OJTHOCTOPOHHSAS OJHOPOJHAsA KpaeBasi 3a/1a9a

CroiicTBa PyHKIMIT KIACCOB Mﬁ‘l’ffm, (f‘l vyr @ 1 Q1 B obnactu K(B3,01,02)

00ecTIeInBaOT MTOCTAHOBKY W PeIlleHre OJHOCTOPOHHEH BHYTPEHHE! OTHOPOIHOM 3a-
JIAYN COTPS?KEHUs C KPAEBBIM YCIOBHUEM, COJEPIKAINM YaCTHbIE TTPOU3BOIHBIE UC-
koMmbix yuknmit. Chopmyaupyem ee.

Kpaesas 3amaua 1. Haiitn gse pynxuun fi(2) n fi(z) amammrnieckne B
obsactn K (f3,01,02), yaoBaerBopsioomnie Ha JgByMepHOM MHOXKecTBe C1 KPaeBOMY

YCIIOBHIO
LIf{71(z%) = G(&o) f5 (2°), (7)
e G(&») — menpepbiBrast Ha C1 yHKIUs, yjoBiaerBopsioas yciaoBuo Lip a
(0<a<l).
Pewenue. Pemenne xkpaeBoit 3ajaun 1 OymeM HWCKaTh B KJacce (DyHKIH
MP (fif € M®P ), u B kmacce Q (f5 € Q). C yaeToM IPUHATHIX HAMHE 0603Ha-

01,02 01,02
JeHuii, KpaeBoe yciosue (7) mepenuiiemM B Buje

LIf*](2%) = G(&o)v* ("). (8)

HO,Z[CT&BJIHH npesesbable 3uadenus (5) u (6) B kpaeBoe ycaosue (8), mosyanm

o dt/’ tfd5 5t/ tgoﬁ—~——/ﬁt/‘£_iiji

0 [§=1 0 [g=1

27

2
1 Ft,&)de 1
Gl&o) 4-t/ /‘£—® +E/f“@”t
0 ej=1 0
nJIn

L /(ﬁ G (%) /g £ e+ (8= Gl&) (1 &)

§1=1
/ UL )dt =0.
¢ —ul(a,0)
|£| 1

OTkynma ciemyer, 910

B—G() / F(t,§) dg

1€]=1

+ (B —G(&0))F'(t, o)

t,e)de
-2 [ e o).
1€l=1
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2m
rne [ ¢(t,&)dt = 0, ¢(t,£) — HekoTopas HempepbiBHAs 1O ¢ (YHKIMS, yIOB-
0

gerBopsifomasi no & yenaoputo Jlummuna ¢ nokazaresam (0 < a < 1) He3aBucumMo
ot t.

Coornorrernne (9) ecTh WHTErpaJIbHOE ypaBHEHUE ¢ HCKOMOiT dynkumeit F (¢, ).
Ilepenuimenm ero B BHIE

(8- Glen)F(t.&) + L= E&) %
1 o (10)
— — | (&0, E)F(t, &) dE = o(t, &),

e
1€]=1

rae (8o, €) = a(§ — uf(a, o))
[Mockombky ud(c, B) = ()7 &0 [§o| =1, To |ul (e, 0)| < 1 pna Beex t € [0, 27]
u 7 € |a, f]. Crnenosarennno, (&g, £) aomycKaeT ONEHKY

A

<m, 0<)\§1.

17(£0, )|

Takum obpasom, ypasHenue (10) siBIseTCsI TIOJHBIM OCOOBIM HHTEIDAJBHBIM
YPaBHEHUEM, OTHOCATIIAMCH K UCKJAIOUYUTENbHBIM CIIydadM, JIJ9 KOTOPOTO TPUMEHU-
Ma [PUBEJIEHHAs] B [3] TeOpHUs pellleHnst yKA3aHHBIX yPaBHEHWIA.

2. BHeliHgs ODHOCTOPOHHSAA OAHOPOJHAs KpaeBasd 3agada

Teopema. Ilycrs F(t,&) € Lipi(a). Torzna B HeorpanmvenHoii obgactu I'y

«a
(puc. 1) ynknun Kiaaccon Mgl’g2 u () yJIOBJIETBOPSIFOT COOTHOIIEHUIO

L{f](z) = By~ (2) — o1 (2), (11)

e v~ (z) u 71 (2) onpenessirorest o popmymam (2) u (3), B kKoropbix |u1 (8, 0)| > 1
a |ui(a, o) > 1.

< JlokazaTesbeTBO paBeHCTBa (11) aHAJIOTHYIHO T0KA3aTeTbCTBY PABeHCTBA (4),
KOTOpPOE IpuBoAuTCs B [4]. >

U3 coornomenus (11) momyqaum dbopmysy npemenbroro suadenus L[f](z) B
TOYKAX JIByMEPHOI'O MHOXKECTBA

Cy={(2): Z(l) = oz_‘”&),zg =0}, |&] =1.
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a) YaursiBas dhopmysibl Coxonkoro [3], BeIBogIM

2
1
li . =y 12
i o7 = () = o [ e / e LSO L
0 |g=1 0
6) YaurniBas, aro 7(z) menpepsisHa B ['1 U Cy,
_ : _ F(t,£)d€
zp) = lim z /dt / 13
7™ (20) i Y (2) = 1, £ (A.0)’ (13)

0 fg=1

oae wd(B,0) = (£) o, |eol = 1, momysm

HrEl=5 %/ / th §£Od£ 47r7 Pt &) de
0

0 |£]=1
4m/dt/£—u16,

Cdopmynupyem Teneph BHEITHIO OJHOCTOPOHHIO KPAEBYIO 33/1a9y COMpsi-
KEeHNnA.

KpaeBast 3amada 2. Haiitu gse pynkunn fi (2) u fy (2) anaamrudeckune B
obsacru 'y, HenpepoiBabie Ha 'y U C9, obpamaroiiecss Ha JBYMEPHOM MHOI000-
pa3uu 6eCKOHEeYHO yJaJeHHbIX TOUYeK B HOJIb H yJoBjaeTBopstomniue Ha Cy KpaeBoOMY

YVCJIOBHIO
LIfT1(z%) = G(&o) 5 (2°), (14)

e G(&) — nenpepsiBHast Ha 'y pyukmmst, yaosaerBopsiromas yciaopuro Jlummmuia
c nokazareiaem () < o < 1.
Pewenue. Pemenne xpaesoit 3ajaun 2 OyjieM HMCKaTh B KJaccax (yHKIHI
« « - (3
Mafyz n ( fi € Mal’ffm, fy € Ql). C ydeToM HNpHHATBHIX HAMU 00O3HAUEHUI,
Kpaesoe ycaosue (14) mepernminem B BuE

LIfT1(z%) = G(&o) 1 (2°). (15)

Moncrapassa npenenbibie 3uadenus L[ 1(z°) u 77 (2°) B kpaesoe yeiosue (15
1 1 9
pellleHne 3aJa9H CBeJIeM K PEIIeHUI0 MOJTHOTO 0c000r0 MHTEeTrPaJIbHOIO ypaBHEHU I,
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OTHOCAIIECIOCA K UCKJIIOYUTEJIbHBIM CJIy4dadM [3] n, UMEIOIIEero BU I

(G(&o) + B) F (¢, &) - 50+ﬁ / §t€d§

|§| 1

d
e e

(16)

2
rae [ o(t, &) dt = 0,p(t, &) — HexoTOpas HenpepbIBHAs 1O ¢ GYHKIMSA B IPOMe-
0

xkyTke [0, 2], ynosmerBopsommast 1o & ycaosuio Jlummuna ¢ mokazaresem (0 < a <
1) me3aBuCHMO OT ¢.
Coorromienne (16) mepenuinemM cieayoommuM 06pa3om

G +B8 [ Ft&dE i -
mi E—& ' m / 760, §)F (1. &) d€ = o(t. &), (17)

1€1=1 1€l=1

(G(&0)+8)—

tae 7(€0.€) = AE —ul(B.0)) 1.
Mockombky ul(B,0) = (ﬁ> 1éo,|£0| = 1, To gyt Becex t € [0,27] u T €

«

[a, B] — [ul(B,0)| > 1. Cnenosarennro, 7(&g, &) moMycKaeT ONEHKY

A
(€0, 8)| < 77—, (0<AZT).
| (50 £)| |£_£0|1_)\ ( )
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