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06 aciunu'ro1'1IRenJIóTHocrel rapMouHecIdux lloTenIHaJIoB B6Jm3II 
BCIUIIHM KOftyca 

A. B; .JTEBHH is B. r. MA3bH	 -. 

i1oce.cwaemc.a C. I'; Muxizuny X 6ocb.uOecamujzernuio cO ôlth e2o pocôeza 

Es werden Randintegraigleichungen der Potentialmethode für die Laplacesche Differential-
gleichung in einem Gebiet mit einem konischen Punkt betrachtet. Für die Dichte des-Potentials 
einer Doppelbelegung(Einfachbelegung) irn Falle des Dirichletschen (Neumannschen) Pro--
blems wird die Asymptotik in einer Umgebung des konischen Punktes hergeleitet, und die ent-
sprechenden Koeffizienten werden berechnet. Im Falle eines Kreiskegels werden die Summan- 

- den der Asymptotik und die Abhängigkeit des Potenzexponenten ihres llauptgiiedes vom 
Offnungswinkel des Konus angegeben.	 - 

PaccMaTpHBaoTcsi rpa11H4HjAe I1HTerpa3mHbIe ypaBHeHll g MeToa noTeInuaJIos Ann ypaB-
HeHMII Jlanjiacan Tpexiepuon o6J!acTIs C H0HH4ecFolt TO4HOt1. JJIH [!JIOTIfOCTH noTeHLIsaJIa 

BofH pro (npocroro) CJIOH B c31yae3aJaq H JispHxJ1e (He1Mai1a) no.uy4eHa acuMnToTHKa	- 
B6JIH3H ' HOtu! q ecHofl T04RI 11 Bb141!CJ1O1!bI cooTneTcTeys uJ,sseHo4ssuMeHmL B cny. ae xpy-. 
1'OBOL'O xoiiyca cnaraeMaje acIIMUT0THHM BbIn}scaHbI B JIBJIOM esige, no.nyeHa 3aBHcHMocTb 

•	r(bxaaaTeJIH cTeneHil rifaunoro qjIeHa ac1MnToTHKH Or yrna pacnopa Kollyca. 

Boundary integral equations of the method of potentials-for the Laplace differential equation in 
a domain containing a conic point are considered. For the density of a double-layer (single-
layer) potential in the case of Dirichiet's (Neumann's) problem, the asymptotic expansion in a 
neighbourhood of the conic point is derived-and the corresponding coefficients are calculated. 
In the case of a circular cone, the summands of the asymptotic expansion and the dependence 
of the power exponent of its principal term on the apex angle of the cone are given. 

BBeIIue 

OJHHM isa iiai-s6oiee ynoTpe6uTeJlbHhlx MeTooB 'rncJieisHoro peweHHH KpaeBb1x3aya 
I maTemaTmqecHorl 4)113H}c14 nBJIseTCH MeTo) rpaHnHux HHTPJIbHbIX ypaBtIeHHf. 
fipH ero peaiiaaawu B OJICTHX c yraoBbimm HJIH I0Hl4 qeC}dHMH T0KaMH oHaahj- - 
aecci rjojieaisof HH0MIUII o6 ac ELT0TH qecKOM noBeeHHH peuieiiis( rpaHuHbIx 

HHTCJ1bHbIX ypaBHeHHrl B6J1113M Ta}wx ToveK. B cTarbe [2] Ha npisepe aaas 
• JInpisx.rie is HefkieaHa mjii ypaBHel-uuf Jianjiaca B ;t]3YMV.PHOfi O6JIaCTH 6hlJia H8JIOEe11a 
o6nan cxesa HaxoaveHHH aCHMLT0TiIXM peineisirn rpaisiiix HHTJ!bHbIX 
ypaBHeHMfi B6J1143H yrjiOBOrl T0'HH. 8 HaCTOnuleft pa6ore ara cxeMa pacnpocTpaiscleTca 
Ha cayqatl TpexMepHof o611acTI4. flo.rTyeHhi cJleIyIonne peayJlbTami:	 -	-, 

Peuenue u uKme2paIibKo20 ypaeueuiti aaOa'w ,Llupuxiie co cnympennocmu o2panu-
ennoii o6iiacmu u.eem c6iuzau ?coKu'wccoü moou acu.stnmomwcy	• 

-	-	- 
u(x) = const -f- aeaxlaQ (0, ') + E e° E b,Px P I (0, q') + 0 (e) .	- 

j1	p-1 - 

Peuenue v uflme2paibnO2o ypaenenu.cl aaOa'u lie fL3aRa co eneuinocmu moü me 
o6iiacmu ueem e6Jiu3u COKUtWCJCOÜ mouacunmomuy 

•	 M	 J1 

	

• v(x) = ce 1 (413N)Iaa (0, ') +E O'_ 1 L' d577er,P1aN)I DQ (0, ') + o(!).;	- - 

-	33 Analysis Bd. 8, Heft 6 (1989)	 -
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3yeàB 1 — co6c'rBeHHoe q HCJJIO aajaq ,LHpHxJIe gan oiieparopa Be1hTpaMH B o6JIacTll, 
Bh1peaaeMo1 Ha eJHHllHO1 cepe COOTBeTCTBYIOEWIM HOHyCOM, HOWHHHO He- 

BHCTBY A 1; Oj — yoBJ1eTBopn1ouHe TOM +ce HePaBellCTBY C06CTBeHHbIC qHcJIa 
Sagami HeliMaHa B gorlo.HHHTe.mbHofl O6JIacTH; 1/) II Zip — cooTBeTcTByIoIuHe CO6CTBeH-
HbIe 4yHKUUH; X u r P — PeLUeHHFI HKQTObIX RaeBI1x 3aaq JJ1H oneparopa BeJIbT-

B npaie qacr14 rpaHHH1JX y IOBIdt HOTOPhIX BX0LHT 4YHHUHH tp 11 Xjp ( CM. 
§ 3); c1araeMh1e ax H q'('/aN) Mo['yT OTCTCTB0BTb B CJlyVae, O['OBOpeHHOM 
B Teopeme 4.1; Roa u1HeHTbI a, b5P , c, di

p
aaBHcnT OT npaax xmTerl rpaJ4H. 

HMX YCJIOSllfk 14cxoJHbIx Sagaq lIHpIfxJie H He1hiaaa, a Taxwe 0TI10pMU 06JIaCTH, 
.1l M0YT 6NTb 0flpe)eJ1eHh1 110 ()OpMyJIaM, 1L1IBCCHHh1M B § 5. 

HpoMe TO1'O, nopo6Ho aH,aJlHal4pyeTcH Ciyal o6.uacTH, 14MeOne1 B 0XpecTH0CTM 
HoH14vecHol TOVKH 4OpMy pyrooro HOHyca C paCTBopom 2w. Ho.nyeHb1 4fflpMy.mI 

— Jconst + e"(Bi ' cosqi,+ B 1 2 sin ç) + o(),	0< co <z/2;. 
' '	lconst+ Aea + o(),	 .. - t/2 < 0) <v; 

(x)	I e" 1 (Di' cos + D 1 2 sin q) +' O(j),	0< co 

3ecb A = AD(cos CO), o= AN( — cos co), AD H AN — yHH1U1H, BBeeHHb1e onpe)e3Ie- 
HIIRMII 6.1 14 6. 2, A, B1 1 , B1 2, C, D1 1 , D 1 2 - }coaJNn1uHeHTb1, BbIqHcJIHeMbIe 110 Op-
MJ1M Teopei 6.1. Fpa4miKH yHK1u41 A D ii AN, noiIyeHHhIe C nOMowbIO paceoa 
Ha 3BM, 11pHBe)eHH Ha 4141' 1 H 2.

-
	 AN 

0.85 ', 

0.5. 

/	-;	
I	I	I_l_I	,	I 

DHr. 1	 (IHr. 2	 \ 

TeM C11MbIM nolcasallo, 'ITO Ilpil JIIO60M aHa qeHrnI yr.TIa pacTBopa HpyrpBorO K0HyCa 
pemeHile IIHTeFpaJIbHOFO YPBHHHR BHYTP8HHC aaja J}1pHX.me, aoo6ne roBopa, 
HBJIHeTCH HerJ1aHHM, a pewee I4HTeI'paJibHOI'o Y8BHHHH BHemHe1 3aav}1 He1-
Maim HmeeT 0C06eHH0Cm B6J111314 KoHwIecKoll TO qKI4. Cieyyer OTMeTHTb, 'iTO flH 
nepexoe OT peIneHH1 FBHHVHh1X HHTerpaJIbHbIx ypaBHeHHfi K peifleHilfiM HpaeBhix 
3aaq 9TH HeperyjiFiPHOCTH COXPHHIOTCH UM 3Ha4eHHHX-yrJm pacopa 7r/2 <w <'r, 
Ho. nponaaio nPH w <r/2. 3-roT a44eKT o6'h}lCHHeTc$I TeM, 'ITO B nociep1'eri cJiy'iae B 
r.aaBHhle qJIeHhI aCHMHT0TIIH pemeHMlk rpaHiI'IHhIx HHTPJ1b11bIX ypaBHeHH1 BXOHT 
TpHroHoMeTpH'Iec}due 4yHK H	 u	iI 1.H, HCqeaaioue 11pM HTerpiIpoBaHuM HO Hafl)1lBJIH}0 
uefl HoHyca.
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§ 1. lloc'ranoBKa aajaqn II O603Haeini 

flycTb 0' - orpaHHqennan o6JaCTb B 1R3 C XoHeqHhu, qilciloM HoHHecRHx TOVeR, 

riiagNotk BHe oRpecTHoCTH 3THX TOVeR rpaHHret 30 ii BHemHocmlo Ge = &\ G'. Ho- 
MeCTHM B O/Hy H3 }COHll qecRnx ToqeIc 0 IToJlIoc.cHcreMbI C4IePHVeCRHx HOOJMHT 
, 0, q. ByJeM LlpenoJ1aram, VTO B HeHOTOPOil 0HpecTH0CTH TOVHH 0 o6JlaCTb G' 

coBnagaeT C IcOHyCOM K' = IR+ x Qi, re Q1 - o6iacm Ha enHllqHo cepe 82 c • magKoft rpaHHiAeift 3Q H HflCTO BHeWH0CTbIO De = 92 \ £2'. 050aain?qepe 
•

	

	K = Qe x 1R BHemHocTb HoHyca K', a epea 3K = 3Q x IR+ - ero rpaHiy. B
HacToRaefl pa60Te paccMaTpHna!oTcn cJIe/y1oLqHe Hpaenhie 8aJaH 

eKympenniLil 3a49aVa Jlupuxze  
Au' =O B- 0', u'=/Ha 30	 (1fl

H enezUnR5 3aOaqa HefLa,a 
•iive = 0 B Ge, 30e/3 = g Ha 30, 

re n - BHemHsrn HOM8Jth K 01  Hg - 3aJaHHhie na 30 \ 0 HeIIpephlBHhle 4yHRLHH, 
OTHOCHTeJIbH0 HOTOpbIx rlpeuIoJIaraeTcHç 'ITO B OHpeCTH0cTH TOqHH 0 4yHHIHH / 
coBIIaiaeT C Cy?HeHHeM Ha 30 üeHoTopot. 4yHKIHH xiiacca C2, a HHIHH g COB-
aeT C HopMaJIbnot flpOl1OB0JHo1 na 30 HeHOTOpO1 yHRlHH /1 Rnacca 01 BTO1 me 

ORpeCTHOCTH H, RpOMe'Toro, y)oBJ1erBopneT ycnoBHIof gdS 0, B COOTBeTCTBHM C - 
OG 

MeTO)OM rpanll'II-Ibxx HHTerpaJlbHbrx ypaBHeHHfi pemeHlla & HV paenix aagati(1.1) 
H (1.2)	 B BH) noTeHLHaJIoB C00TBeTCTBeHH0 BOHOro H HOCTOFO CJIOR
C HJIOTHOCTHMii /2. H V. HOCJ1e)HHe HBJIII}OTC}1 peuieHHaMH Cae/yionz4x HnrerpaJlbHhlx 
ypaBHeHH Ha 30:	 S.	

•	 S 

IL(x) 12± f/L (y) ( 3/3ny)(x; y ) dS9 /(x),	 .	 (1.3) 

—v(x)/2 +f v(y) ( /3n ) (x, y) dS = g(x),	 (1.4) 
OG 

re (z, y) = (4 Ix - y. I4eJIbIo HaCTORnAeft pa60mi HBJUIeTc}, llccJIegoBaHHe - 
acHuuiToTH qeCHoro noBeJeHHn (j)yHHtHl It H V 136JJH8H TOVHII 0. Jrn pemeHH1 rpa-
HH qHhIX HnTerpaJIbHI.ix ypaBneHn, cBcI3aHHbIx C BHeLIIHe g aaaett LHpHXJIe H I Bily- 

S	 pene aajaqef1 HeMaHa, HccJ1e/oBaHHe IIpOBOHTCR aHaJIorHqHo. 

§ 2. CBI3J, HJIOTHOCTH noTeHIua1a C peillenileM BciiiomoraTeai6iEiori RpaCBOII 3a/aVIt 

B HaCTORIgett paSOTe, KR H B came [2],-.nn noJiyVerniq HH4opMa[HH o6 aCHMRro-
THR peineniitt i'pann'iHhix HHTerpaJnHbix ypaBHeHHil HCUOJIB8yeTcR ciieRpoakHri 
upileM: C flOMOIIbIO 4opMyJI FpIIHa H CBO1CTB noTeHLUlaJIoB peulenHeHHTerpaJlbHoro 
ypaBHeHuR. Bhipa+caeTcR qepea cy?ffeHHe - Ha rpanrny o611acni pemeHHIl HeKOTopofl 

/ BCrloMoraTe.mbHok RpaeBoft aaa qi, 'ITO noaBoJzneT I1pHMeHHTI HaBecTHbze peayJlbTaTbl 
o6 aCnMnToTrnce B6JmIBH ROHH qeC1cOI TO qKH peuiemiff RpaeB16xx 5 3a/aq (CM. pa60Ty 
[3]).	 S 

JIer,a 2.1: øyniciuu njzomnocmu n'omenif 	u v moeym 6Urflb npeOcmaeizeimi 
eeut9e	• 

/4 = V l a c - I	-	•	 • -	(2.1) 
33*

•	 5-

'5
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U 
v = (u/en)IG,	 V	

(2.2) 

u u V — p*'ezuenua Kpae6btx 3aaa1-

= 0	Ge, avlan = u u/8n th G,	 (2.3) 

zlu= 0 e G', u = ye na .G.	 (2.4) 

óKaaaTeJIbCTBO: JoKa?KeM 6pMyJ1y (2.1). HpMMeI1i 4OpMyJ1y I'pHna, noy-
4aeM paBeHeTBa  

.	 (x f au'(y)	 y (x,y) dS =f u( y)	' dS, npn x € 

f
= fv(y)	dS	pn xE U'.

an 
ac	 V	 - 

flepe	B aTMx paBeHcTBaX K npeeiiy ilpil x -- 3G, uo.uyae1	 V 

ILy) (x, y) dS = !-- + f u'(y)	dS UH x € G \ 0, f  

f
(x, y) dS = ---- +-f' v(y)	dS upii x € G \ 0 

On.	 2	 any 
00	 aG

O'rcioy a, HCrLOJH3yH KpaeBbleyCJIoBHfl 3aga q (1.1) 11 (2.3), noiiy'rnM paBeHcrBo	- 

-7 
V ( X) --/(x) +f (v(y)' - 1(y))	d8 = /(x) RPM X E aG \ 0, 

OG 

Roropoe 03HaqaeT, 'ITo 4)yHKWIH (v - /) ac yjoBJIeTBopneT rpaHulHoMy MBTerpaJIb-
HOM ypaeuio (1.3),. Ho ei'o eJHHCTBe1LHb1M pelueHileM HBJIfleTCH /2, II 4)opMyJla 
(2.1) goHa3aHa.  

flepeeM K oKa3aTeJ1bCTBy 4opiy.imi (2.2). flojcTaBxHB B 4iopMyJIbI I'pHHa 
icpaeie ycJIOBHJ1 3aa q (1.2) i (2.4), noJly'IaeM IerLO'1Ky PB6HCTB 

• V	 f g()(x, y) dS =f 
y(y) (x, y) dS	ve(y) (x,	dS	• 

	

=fu(y)	dS = — u(x) +f(x y) dS 

	

an	 an 

J}144epeHIu1py nepoe 14 nocieju-iee Bh!pa}ceHHH B 3To1 uenoq e none M-uepexowl 
•	Ic upe.geiiy [LH x -* G, IT0JIy4MM	

S	 V 

-	 -_fg(Y)(x!/)d$	 Y)ds v= au(x)±a.fau(Y)(x  
On,
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1,npH xE3O\O,	 . 
'g(x) r	a(x, y) 

r +81 •g(y)	dS	- 

an	On
* (au(x),/ +f )	'Y) dS). 

aG 

	

- 
au(x)-(x))/2 +1 ( u(y) 	g(y))	'1) dS, = g(x)'. On	 an

I1ocJeJHee paBeHCTB003HaqaeT, qTo 1 YHHW1R (au/an— g)Iøa Y0BJITB0PRT rpa- 
HH EIHOMY HHTerpa.rIbHoMyypaBHeHMIo (1.4). flocKoimHy eH1IcTBenHh1M ero peuieHeM 

--	Bjrneca v, 'rd 4opiyiia (2.2) joxaaaa I	 - 

§ 3. 3aaqa Ha co6cmdnnMe aiiaennn AaR onepa'ropa Be iIhTpaMH	 . 

B cooTBeTcTBHI4 C HaBecTHo (CM. [3]) rsei'o)uKo1 acliMuToTisIKa petueHUR icpaesoll 
•	34aqM B6.mn3H HoHH qecKo roiiii TpexmepHoA o6JIacTH BbIITHCh1BTC14 B TepMHH&X 

•

	

	C06CTBCHHMX y1-irnni onepaopa Berii'rpaism. 3aa4H iia co6cTBeHlwe aHaqeHug 
aToro olieparopa BoaHilKaloT Upil norihiTice HaTH OJ-IopogHoe no HOOP)IMHaTe e 
pemee ypaewn Jlanjiaca. B caMoM jejie, npi nocTaHoBKe u = p(O, 9) ypa 
HeBMe LIU = 0 riepeXO;IlIT B YPBHHL1. by + 2(2 + 1) ?p.= 0, re 0= (sin 0)-' 
x((a/ao) (sin 0 . 3/0) + (/) ((sin 0)- i . a/a)) ._ onepaTop BeJibTparH. B acro- 
1iueM, naparpae BB09HTCH . co6cTBeHHhie yEI1u15rn V,,yjv oneparopa Be.nhTpaMli H 

LIIHHH T,P , X H10T0PbIX cBaaaHHbJx C HHMH KpaeBh1x.8aJa, ROTOphie BIIOCJIC)1CTBHH 
6yiyr HCn0JIb3OBaHH ;XJIR 110CTP0H11R aCLIMUTOT1IK. fIyCTb (,)f H (,)e - ciarnpe 
npouaBeennH B L2 (Q') H L2 (Qe) c00TBeTCTBeH1I0.	. 

3aMe q aIlHe 3.1: OnepaTop BeJIbTpaMll HBJ ReTCH CMMMeTpIi .IHbIM BnpoCTpanCTBaxL2(Q) 
H L2(Qe) . LJIfl uero I1MCIOT MCCro 0pMyJThr I'pHIIa:1 

(O, V'2)i -H(v'1, 42)1 = f ((p1/8N) v2 - 1 (3 21T)) dl, 
8Q	/	 ••	 • 

OXII X2)e	(XII 5X2)e = -f ((ax iIaN) X2 - x i (ax2IaN)) dl,: 
S	 S	 •	 8Q	 S 

re N .- BHewIIRR'IIopMaJlb K rpaiirne o6iacru Q' Ha eaHhl,pIHofl cepe. 

PaCCMOTpH1 aaayL1HpflxJ1e . B Q': 

0 + 2(2 + 1) 1p = 0 B Q, ip.= 0 . ' iia	Q.	 (3.1) 
rlycTb A - Q06CTBeHH0e 'IIICJIO DTOtl aaJaH 'I4a npoMe?+cyTHa [0, 1] (B HeM 14MTCfl He	0 
6o.11e.oHoro co6CrBeHHoro I11CJ1a, npi4 qem 0110 Mo?lceT 6blTI, JlHHJb oHoxpaTHhIM, CM. 
HH?He JIMM 33). IlyCTh tp - COOTB.eTCTBYIOEUaJ4 C06CTBeHHa1I4yH1cLHH, HOpMIlpo .	S 
BaHHaR B L2 (Q 1 ).	 • 

•	PaCCMOTpHM aaiay He1MaHa B Qe :	•	 /	 •	
S 

•	 6x +	+ 1) x = 0 B Q0 ,	ax/aN = 0 Ha a.Q.	 (3.2). 
ByCTI, o, (j =	..., M) - ynop11Jo4eHrn1e no BoapacTaHillo p6aJlI4 qHbIe CO6CTBeHHhIe 
q HcjIa 3TOtj 3aa qH 118 npoecyrica [0, 11. nyCTb {x1}=o....M;p=1....J - OpTOHOpMH 

• pOBaHHhIll B L2 (Pe) 6aauc no)npocTpaHCTBa co6CTBeHHbIx yHrn.u4 E)TOtk 8aau, np&i-
Ha/JIe?Icaulax o.	.	 S	•	 •	• • 

S-S...
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•

	

	 3aMê4aHHe 3.2: Bcera ilMeeTcH co6cTBeI!!rne q acJio ao 0 ICTH0CTH j0 = 1,
RoTopoMy cooTBeTcTByeT co6cTBeHHaff 4yHHIHa Xo' = (mesQe)l. 

PaCCMOTPHM, HpOMe TOrO, cJ!egyl ELMe iipaeBbie 3agaqH: 

r + ur + 1) r = 0 B Q', x =yjP Ha Q.	 (3.3)
(1= l,...,Af;p= 1,...,J,), 

ox +A(A+ 1) x = 0 B '.Q, ax/EN = aVION Ha Ob.	 (3.4) 
•	 JIea,3.1 Cnpaeeôiuumi cieOyouue yrncepicôenu.c o .pa3peuzu.ocm1L'3aaa'i (3.3), -; 

(3.4):
1. fipu o	A ?cpaeea. 3aa'a (3.3) of3uo3Ka arno pa3peu1ua.	 - 
2. lIpu a, = A cpaeea 3aaa'€a (3.3) papeuiusta C mo'Lnocmb,o ao C4a2a€MO2O Cip, 

20e C - npou360Ib?uz.sz xomcmauma.	• 
3. Ec.au A = q1 (j = 1, ..., M), mo 3aOa'a (3.4) oOno3na'no pa3pe2uuJ.a. 
4. Eciu A =aj npu nexom9pom j, mo aaOa'ia (3.4) papezuuia c mo'rnocmb,o Oo .tw-

neilnoü xo.u6unalfuu XjP , p — 1, . ..,J. 

OHaaaTJI BcTB0: YTBepiceHimI 1-3 TpHBHaJthHbI. Jiui 
yTBep,KeHHg 4 AOCTaTOqHO flpoBepHTb YCJIOBHfl OpToI'OHaJIbHoCTH 

f(&i/It ) z Pdl = 0,	• p = 1, ..., J1 .	 • 

CorJiacHo y'rBep?feHHIo 2, aaaa (3.3) I4MT HeHoTopOe peweHile r. Hcuobay 
onpeeeu	HKII4	H zP' a ae' OPMJThI FpHHa i 3aMe'iaHii 3.1, noJiyaeM 
TenoqHypaBeHCTB	 • 

f x,t =J' ;'dl =f 
OP -	') dl 

f (	- ,	dl = (Oø, Ti
p

), -'(V, 6riP), 
 "p) 

= —A(A + l)(tp, tP)1 + 1j(aj + 1) (v's rP)1 

3aRJljoqHTeJIbHoe BEjpaweHHe B IeflOqMe paBHo HyJIIO, flOCFOJthHy paccMaTpllBaeTCg 
cjiyqaft co8naeHHg qilceji A n aj I	 -. 

llycTb Teriepb t' (j = 1 ..., M;p = 1, ..., J5) u x - peuIeuHH 3ajxaq (3.3) ii (3A) 
cooTBeTcTBeHHo, BbI6HpaeM}ile CJI!OUHM o6pa3oM: 

(i) ecJIH o = A, TO t' - e;xHHCTBeHHoe pemee 3aga qH (3.3);
(ii)

 
eCJIK aj = A, TO	- pemee aagaxiH (3.3),, OpTOrOHaJIbHOe YHKWIH V S

I1OCTHHCTB L2(Q'); 
(iii) ecin A + o, (j = 1, ..., M), TO x - eAHHCTBeHHoe peiuee 3aa q}f (3.4); 
(iv) eCjrn A = ai Ups HHOTOPOM j, TO x ---. pemeuse 3agaqH (3.4), opToroa.m. 

Hoe B rIPOCTPaHCTBe L2 (Qe) BceM xP (p = 1, ..., J). 

JIeMMa 3.2: fipu ecex j = 1, ..., M up = 1; ..., Ji ueem ecmo momiecmeo 
•	•	

•	(t/', lp) + (i,", X) e	0.	 ( 3.5) 

,L oHaBaTejibeTBo: BO3MOBcH1I JXBa cJiyafl: 

•	1.. [lpii A = a, TO eCTBO (3.5) TpHBnaJlbHo, HoCROJIbMy	HKIHR tj' op'roro-
HaJxbHa tp no Bblóopy t,P, a	HRIHH ,c OpTorOHajibHaXi P RO BhI6Opy x. 

•	•	 •l	 •i	•	 •	-
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2. fipH A r= aj &CCM0TPHM BbipameiiHe V = (ôr )' (r,, 6v)i + (ox?, ')e 
- (x,Ox)e. llpeo6pa3ya ero C IIOMOEUbIO 4rnpMyJI ['piHaH3 aaMeqaHHci (3.1)K 
IpaeBbix yciiooiil aajag (3.1)—(3.4), noiyii 

ai	dl .—f 
(9 

,_ x:;) 
di 

f (^T —Xill di -f (Ox — )di= 0. 
afj ON
	ON)	, . X ON 

d"Apyi7OR CTopoHbz, MOHH0 rtpeo6pa3oBam V cJ1eJyiouMM o6pa3oM: 

V = —c(i + 1) (rip, it'), + A(A+ 1) (t,P, p) 

/	-	 + 1) (X?,x)e.+ 2(A + 1)	X)e 

= (A(1 + 1) - r(i + 1)) ((1P,	+ (x? ')e). 

OT6pacbIBaH oTJIHMHE.IA Or HJ1H npu A	MHo}cnTeJIb 2(2. .+ 1) - O1j + 1), no.ny-
qae	 .JIeMMbI I 

JI e M Ma 3.3: 3aa ' a (3.1) u.4teem 8 npoecyme [0, 1] ite 6ozee oauo2o co6cmeelino2o 
'uc.'ia. Ono ôo.tiacno 6&mb oôuolcpamnbiM a om.'iuus& . om nyi.ci. Eciiu nauaemca 
ma,caa noiycg5epaS^ 2 , mo 8,2	01 , mo 3aôa'a (3.1) ueem e npoecyme [0, 1]

'u 8 moiocmu oJuo co6cmee,oe 'uciw, npuv	 itu' e ono omno om eaunutu. Eciu na iL- ôemc.ci	n, 
maKa nouiycIiepa 8+ 2 , 'mo	S+, mo aaaa aia (3.1) me u.ieem co6crnen-

HbZX 'iizceir -8 npoescme [0, 1]. 

LoHaaaTeJ1bcTBo: OrlepaTop —ô C OHOPO)H&MH ycJIoBuRMH L up}xJ1e gsjue'rcg 
CI1MM8TPHHbIM H flOJI0HI1TCJII,HO O1!peJeJIeHHbIM R . UPOCTpaHCTBe L2 g.rn nio6oI 
o6JiacTu Ha eJHHHHOI1 cepe, joiioJiHeHiie KOTOpOII nMeeT flOJlO?HTCJIbHIO eMKOCTb 
BHHepa (CM. [5]). [LoaToMy (CM. [4]) nocJIeoBaTeIbHocTh B3RTMX C y'leroM }PTHOCTH 
H paCuoJIoHeHHbIx B- nopHji.ie BoapacTaHHR co6cTBeHHbIx HCeJi saga xitt C JpaeBbIM 
ycBMeMLIfr1pnxJIe )JIH oneparopa — o B np0113BOJIbHOt O61IacTH Ha cepe CTporo 
mamopllpyewn allaikorHqHOrl nocJIeJoBaTe.nhHocTbIo co6cTBeHHhIx qHceJl TOA me 
eajaq iii iiio6ori cporo BIIYTpeHHeri noo6JIacTH 3To1 o6jiac. BTO yTBepHeHHe 
6e3 mamellefflift rIepeHodHTCH Ha co6cTBeHHhIe qllcila aga (3.1). flpHMeHaa ero 
R nocaeoBaTeJ1bHocTn CO6CTBeHHbIX qøceji olIeparopa — o Ha cepe (nepBoe coôcr-
BeHHoe qucjio OHOXTHO wpaBHciHyJno, BTOPO8 ilMeeT KPTHOCTb 3 IIBHO OHHM- 
ike), a TaH?Ke R nocJ1eoBaTeJIbHocTH CO6CTBeHHbIX IHceJI aa'rn LHpHxJIe ga il onepa-
opa —o Ha nojiyc4epe (nepBoe có6c'rBeHHoe VHCJIO PBHO eHHrn.e),.. no.nyaeM 

YTBP?IHH JIeMMhI • 

/ 3aMe4aHHe 3.3: B cJ!yae, HorAa o6jiacm.Q' HJIHQe MMeer AOCTaTo q HO MaILt 
C, O}3I,ZBaeTCH B03MOHbIM O1IC8JIMTb HOJ1HIecTBo co6cTBeHHUx q icen aajaq .(3.1) H 
(3.2), a Ta t(me y}Ca3aTb MX CHMEITOTHK flH e -+0: 

ECJIH e - JHaMeTp o6.nacTH £1, TO 3aaa (3.1) He tim e 
* 

eT CO6CTBeHHLiX qilceji B upo-
MeHyTHe (0, 1], a aajaqa (3.2) HMeeT B IIM ponHo'Ba (c yqeTOM xpaTHocTM) co6cTBeHHux 
qMc.na, acBM[rroTMKa HOTObLX flH e -+ 0 aMeeT BHA a(e) = 1 — rz,e2 + O(e log €1), 
j = 1, 2. 3jeca /Lj — cO6cTBeHHhIe q HcJIa HeKOTopOfl noJIoHuTeJmHo onpeeJieHHofl MaTpH-
LM, He aaBHcguefl OT 8 (6M. [6]). 

EC7IH € - naep OGJIaCTH De , TO 3aaa (3.2) He HMeeT co6CTBeHHbIX qHceji B flpOMe-
ayTe (0, 1], a aajaqa (3.1) MMT B HeM POB11.0 OHO C06CTBeHH08 'IHCJIO, aduMnToTHKa 
HOTOpOFO npH € --0 uMeer BI1J 2(e) = (2 I1oge)-' + O(1ogè 2) (CM. [71).
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§ 4.'OGMRti BHA acIrMnToTHKnIoTRocTeI IIOTeH1HaaOB 

Teo.peMa 4.1: TJjwmnocmiinome,uua.iioe a v ueiom e opecmnocmu iwnu'iecicoü 
mo'u acuMnmomu1u

•	 M 
i(x) = cconst + a?? ID (0; q,) ±''	E bjPXIP IaD (0,,p) + o(),	(4.1) 

/	
•	 2=1	p=1	 - 

M	Jj	at' 
V(X) = c	—f-	(0,	+	d, __!.	(0, q') + o(1),	(4.2)

t9N j=1 

	

• 2ôe 'iuca A, aj - a 95ynciuti ,, P, , t,P onpeOedenbi 6 § 3; a, b1 , c, d,P - ieiomo-	- - 
pue 69a60uiuenm&, AerhoauKa e& quceam xomopux onucaKa nztice (cm. • 5). 
Eciizi 3a8a'ia (3.1) né ueem co6cmeenn&x 'ucei A e npoMealcymce [0, 1], mo c.ia-
aeue acJr a c'(a/aN)I	e fiopMyJzax (4.1) a (4.2) coom8emcmeenno c.iie-

ôyem om6pocunm. -	•	

0 

Ja.mee BC1Oiy B §4 m § 5 jJrn onpee1eH11oCTu6yeM c qllram, qToralcoe co6cTBeH7

	

• iioe qnCio A cyajecTyeT.	.	 •	 •	 • 

• LJo1a3aTeJ1bcTBo: BBeleM B paceMorpeHile (yI-(IcLuIi10 u0 1 (x) = u1() —/(0)
- xV/(0). OHa HBJIHeTCH pelueHueM EpaeBo1 3aAa qu z1u0 = 0 u G', u =	a 
rge /0(x) = f(x) -- /(0) - x V/(0) o() ij Mee'r CRMllTOTHK u0 1(x) = a' + o() 
(cm.. [3]). OTc1oa ToJ1yaeTcH acIiMnToTHRa 4yH1il.HH u i , ueiowan BH u'(x) = /(0) 
+ ap+ xVf(0).+ o(o). BBejeM (yHHIU11O v 1 (x) = v(x) - a() x - x V/(0), rae. 
Y - peulel-! He uaa qii (2.3), a - cpea1crnaHyHH4aI i.macca C, paiia e)HHHue 
B 0HPCTHOCTH HyJIR, H paBHH HJ110 BcIo)ly, rje Gi ne coBnayaeT c K. (DyHK41 v1 

nBJvleTcH peiueHi4em IpaeBoik 3alaqH zlv 1 = F, B ae, avllan = I' Ha aG, rje F1(x) 
—a4(7()	F1(x) = 0 u 0HCTHOCT14 TOqRH 0, 1 1 (x) =	- a (e) & 

- n V/(0). I'ICIiOJlb3yIi aCBMHTOTHHy u 14 cpaeoe ycJIoBMe B aaae 
(3.4), uoiyae / 1 (x)	0(1). OTC1Oa HX04M aCHMnTOTMHy ( cm. 151) 

M •	J.	 •	 - 

v1 (x) = const +	bj9yj":+ .o() 

	

( 1	p=1  
BacHMIIT0TI4Hy	 .	•	 •	. 

M	J1	 • 

v(x) = const + aU 2x +	b1'' + x Vf(0) + o().	- - 
j=1	p=1 • 

L1R r1oJIyeHHH BbIPflHHH (4.1) octaeTca B6cnojlb3oBamcfl 4OpMyJIO (2.1). AHa-
JIOFlIqIlO, .HCHOJIbByH adHMuToTIIHH	 • • 

	

M	-J1 
v6(x)	con.st + Z	d,PyP J- x Vh(0) + a(e) 

	

•	 p=1 -	 • 

H	 •

M	 J5	 • 

-.u(x) = const ± cr'ip.+ L' Q61 f d/'t' + xVh(0)+ a(), 
•	

1	 •	 j=1	p=1	 •	 •	 -	 - 

a TaHme 4OpMyJIy (22), MWHHO n6J1yllTb BbipameHHe (4.2) U . • 

§ 5 Bi,iqucieune KOIHIICHTOB adHMnTo'rHK	 .	. 

flpn Bh1ilQJ1eHHH Hoa4muu4eHToB B aCIIMrITOTW1eCHH	opyiax (4.1), (4.2) 6yyr
IICUOJIb30DaHU aeHoTophIe BCITOMOraTeJlbHbIe rapMOHWJeCHHe H11HU C aaaHHh1MM 
OCO6eHHOCTBMH B-ROHHqeCKO TovHe (CM. [8]).	• '.	0	 •	

0	 -
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PaccMo'rpHM xpaeBble aaav	 . 

4=0 ' BG',	=0 Ha aG\O,  
= 0 B Ge,	at/an = 0 Ha G \ 0.	 (5:2) 

JIeMMa 5.1: 3aOaia (5.1) ui,eem pezuen ue. 0 C acunmomucoü (x) = 2_1(O, ) 
+ o(1) npii e -* 0. 3aOaa (5.2) u.eem peweuuJ' C acunmomuKa.0 
=	'XI! ( O, 92) + 0(1) ipu-*0 (j = 1 ...,M;p = 1, ...,J,). 

11anee, BBeAem HpaeBEje aaa	 - 

4Z = 0. B G,	 Ha aG\ 0,
4.E=0 B G,	 Ha aG\O(j= 1,..:,M; p= 1,...,J).	(5.4)

-' JIeMMa5.2: '3aôa'a (5.3) ueem pewenuè Z c acutnmomu,co'tL. Z(x) = 2 'c(O, a,,) 
+ ó(1) npu Lo -*0. 3a8a'a (5.4) uMeem pezuenu.c 5,P c acui.nmomwcau E.P(x)  
= -0r-'-1P(O, a,) + o(1) npu Lo -. 0. 

oRaaaTeJIbcTBo xeMM 5.1 ii 5.2: ByeM HCH8Tb C B BtfAe CyMMbI'?]() e_A_, 
+ Co , rye , - onpegenean B §4 cpeaai5n.ax yHHUHfl. DyHIU.U&H C, AojimHa HMem 
aCIIMIIT0TH}cy Co = 0(1) H ygoi3jieTBOPJITb HpaeBotl 3aLaqe L1 = _z1(7(e) e_ 1 p) B 
G, Co= -i().e'-l?p Ha aG. ha (3.1) cJIeyeT, To A(,)	p) = 0 B6J1143H TOVKH 
o	() A1p - 0 BCIOJy Ha aG. HoaToIy pemel-IHe Co CYUCTBYCT H yL OBJIeT-



BO51T ycJIoBHlO C, = 0(1) (cm- [3]). CyiLecTBoBaII1e yHIH1 Z, P, SjP ycTaHa-
BJUIBaeTcR aHaJlorHqHo  

- TeopeMa. 5.1: ,7A g xosfiziiue1,moe a u a e acunmomuiax (4.1)u (4.2) ue,om 
memo. Øoptyi	 .	.	

0 

a = - (22 + iyf (/(x) - /(0) .- x.V/(0)) (/&n) dS,,	 (5.5) 
OG 

•	

.	

CT 7 (22+ 1)_ 1 f ((x) _--Vh(0))ZdS	.	 ( 5.6) 

aG	
On 

npuiem npu o,niiu'nux oni eaunui& 3na'enu.qx.co6cmeennoeo tiucaa 2 '.ijenu - x V/(0) 
ax u - - Vi(0) a amux opMyIiax Mocno onycmumb.	-	0

an
Ko9ôulfuenm08 bjP u d1P (j = 1, ..., M; p = 1, ..., J5 ) 8 acunmomu,cax (4.1) 

u (4.2) co6meemcm8è1no ue,rn Atecmo OopAty4u.,	 - 

•	b= -(2a ± 1)-if (1(x)	/(0) - x V/(0))(es,v/an) dS,	 (5.7) 
OG 

d1P= -(2o + 1)-i f ((x) - -- Vh(0)) 5 dS,	 (5.8) 
OG 

• npu ieu npu omunux om eOuuui& anaenux aj ciaeaescue x V/(0) a -' -Vh(0). 
6 dmux-95op.My./U2x Atowito onycnzumb.	 0 

)oRaaaTenbcTBo: BI1qHCJrnM K044HUMeHTa. PaccMoTpmvl o6iiacm G\B,, re 
Br - map MaJloro paHyCa r C LeHTpOM,B T0'Dce 0. DyHKIU4fl C H BBegeHHa B § 4 
4yHrnHH U0' = U1 - 1(0) - z V/(0) EBJIfHOTCH rapMoHuqecKHMH B 9T01 o6JIacTH. ,LJIfl 
HHX dnpaBeJIuBa 4opMyJ1a rpHa 

	

f (u(/an) - (ôUo'/fl) ) dS	0.	0	-	 .	(5.9)
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PaaoÔbeM rpaHH1.y o6.uac'rii 0' \ B, Ha ABa nogiioneca 30 \ B, H 3B, n Q1• Ha 
MOflfflO BbUlHCaTb CHMflTOTI4KY flH r —3-0 O60HX BXOAhIHX B 4)6pMyJIy (5.9) 

cJlaraeMhlx:	 I 

f (u'(3/&n) - (&U'/3n) .) dS S 
aB,r,G' 

• S	 f	 aeA

	

v3e1	+	e-a-1) dS +o(1) 

	

aLo
ØB,nG'	 - 

	

•	= (22 +1)a.+ o(1).	 :.	
55	 •	 -	 5	 - -. 

Ha yacrKe 30 \ B, MOHHO npeo6paaoBam Te me cJlaraeMbze, Hcuo.maya-KpaenbIe 
yc.JI0BHH AJIFI YHKLU1f1 U0 u	 S 

f (uo'(3/3n) — (3u'/3n) ) dS 
-aG\Br - 

•	 fQ
o ' o)dsf(I(x) —/(0) ._xV/(0))dS.	S

	

On 
aG\ Br	-	 S 

CwiagbMan DTH HHTeI'paJthI H flHMHHH (f)OpMyJIy (5.9), UOJIHM	 - 

f(/(x) /(0) - x V/(0)) (3/&n) dS + (22 + 1) a ± o(1)= 0. -	• 

OTc,oa npm nepexoe K ripejeiy ito r H noayaeTcIi opMy.na (5.5) gjrn coa44ii-
IHeHTa a. B03MwKHocTb oriy6TI4Tb B Hen qJIeH x V/(0) npii oTJIHqHbIX OT egllHrnbI 
aHaqeHwIx A oóocHoBblBaeTcfl rtoBTopeHHeM flP14BCHHMX Bbime npeo5pa3oBa'HH C 

-- 3aMeH0 B MIX 4yHKIHM u0 1 ia	HKIHIO u' - f(0), HM10LIIO CHMUTOTHK aeAlp 
+ O(e)•	.	 5	 •"	 S 

flepeeM H BbIqHcJIeHHIo R034llIweaT0B b P. BBeeM 4yHHuuI0 v0 = v(x) 
— xV/(0), rje v - o6pan1aioneecH B HJib ripH x-3-0 pelueHile 3)VK (2.3). yHK-

- IHH V0 H j' HBJIHIOTCH FPMOHHCKMMH B 06JIaCTM Ge \ B,, a 4yHFuHMu0' H Eip- 
O61IaCTH 01 \ B,. AJIA HI4X cnpaBegJrnBhI4opMyj1hI 1°pHHa: 

f (vo(3P/3n)°_ (3v/3n) jP) dS = 0,	 -	 (5.10) 
ø(G\B)	 - 

:f (u0 1(aE 1P/an) - (3u0 1/3n) E P) dS = 0.	•	 ( 5.11) 

	

•	 - 

AHàJIorHqH'o TMy, HK 3T0 6bIJlO cgeiao IIPH BhI qHcJleHHH KOa44HIU4CHTa a, paao-
6beM R?KIO Ha rpanu O61IaCTet Ge .\ B, H 1G' \ B, Ha nOJMHO?+ceCTBa: 
3(Ge \ B,) = (0G \ B,) u (3B, n Ge), 3(G' \ B,) = (30 \ B,) u (3B, n 01).'Ha 3B, 
n° Ge u 3B, n G' MO?KHO BLillHCaTb CHMflTOTMKY 1IH r —3-0 Bcex c.rlaraeMhix, BX0HRWX 

-'	B4opMyJIbi(5.1O)H(5.11):	 -	 -. 

	

•	 f (vo	. — avo dS	 -	 •	• On	On 

	

-	 -	\ 3(	oii •P)	• 
= I ((aL,,;',,+Ze0kEbkQzk) e	x, 

-	 ki	ql 
-	 S	- 

	

•	 S — 	(qo,', +e° fbkXk) e_ crixi ) dS + o(1). 

	

k=i	q=1
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• -	 = — (2+ rj + 1) arA,(x, Zj)e 

	

M	 • 

- f (i + 0, + 1) ii ' b(Q, XP)e + o(1) 

	

k=1	 q=1 

=—(A +	-F 1) ar1°i(c, XP)e' (2i + I) b + 0(1),, 

1' 
J 

\O 3n
	 n'/	 -, 

-

'(—aaAW

f	aLO	490 

_O,_I*jP) 
+	e_0J_1riP)dS+o(!)' 

• 

ØB,flGt 

-	= (A + 0,+ 1)ar'(,r), + o(1). 
Ha 3G\Br MO}KHO npeo6pa3OBam Te me cJlaraeMble, HcrIoJ1b3y1 xpaee y CaOBHR 

•	JlH-yHK1H -u0 1;v0 ,	P, .E P.	 -	•	 - 

• f(v 'p- aVo	dS 
=. 

—f (aut - nV/(0))	 • 

aG\Br	 MB, 

f

/,i

\&n	On 

•
	I n̂

 

f (to 	
-	- n .vI(0)) 4 1') dS..	 ) • • 

CJIOHHM noJly qeHHh&e Bhlpa?*ceHIuI H UHMHHM paseca (5.10) ii (5.11). ,3T0 jae 

-	—(A ± 0, + 1) ar dj (x,XjP)e - (20, + 1) b? 

—f (	- nV/(0)) 5PdS +0(1) = 0,	-	
• 

M Br 

•	(A +, + 1) ar°' (v,, r.P)1 

+f/o-_ds _•f( _nV/(0));PdS+o(1) =0.	- 
an 

• 11ocie RpHMCHeHHH TonecTBa (3.5) u uepexoa KrIpeeJIy npi r -- 0 oTcioa nwiy- 
qaerca opMyJa (5.7). BOaMoHocTb OITCTHTB B (5.7) 'iieii x V/(0) flH OTJIHqHbJX OT 
e)HHHuH 3Ha qCHHHX 0, oSocHoBbIBaeTcg IIOBTOPHHM flPHBHHHX Bime ripeo6paao-
BaHHA C aametiOR B HHX HKIHH U0 t Ha HKLHI0 t -- /(0), neioiuyio adllMn; 
TOTHRY ap + O(). DOpMyJmI (5.6) H (5.8) BBOHTCR aHa.norHvHo I 
§ 6. llocTpoelrne acnMUTOT .11H B qaffHom c1y'1ae icpyrooro iconyca	• 

B c.nyae, Hora }COHC K' - }pyroBo, TO ecTb o6JIacTb £2' - ipyr Ha cepe S2, 
oRaabIBaeTcg B03MO?tHbIM HROCPJCTBHHO BhI qHCJIHT1, CO6CTBCHHhIe quc.na ii yaam 
4yHinu4H, Bxornne B BbIPflHH}i gim adHMrLToTHK nJIOTHOCTeA rLoTeHIuaJIoB.



512	A. B. JIEBHH H B. r. MA3bR  

OnpeeJ1eH11e 6.1: (I)yHHWIIO AD 6yeM oupegeaRTE. Ha ripoMe?KyTKC (-1, 0] 
ieyioEiitM o6paaori: A =AD(x) 'rora 14 TO.flBHO Tor)a, RoraP1(x) = 0 II A E (0, 1]. 

3ecb H gaiiee pm -	 4yHKuufl J1e?caHjpa nepBoro poja; npi 
m = 0 6ygeM HcnoJIbaoBaTI, o6o3HaeHHe P2 ..	 . 

JIeMMa 6.1: fipu 2 E [0, 1], x E(-1, 1) it tfeAOAt neompuiarneiino in 
iuii p4m oscem o6paufambc.cl 8 HyAb IVUULb npii m = 0, x E(-1, 01 . B dmoA c.y- 
'ae oppeicmno onpeae4ena cmpoo copacma,onçaii 6ecicone'no 3ug5epeuzupyeMaJl 
,ta (-I, 0j !fiymxtfuA AD ma,cwz, 'mo AD((-!, 0]) = (0, us A D(0) .1, A(x) -±0 flpU 

- x --> -I' (epaq6ux 95Y4I1LU-A D ua96pacen ma Ouz. 1).  

0rtpe)e.rIêH1le'6.2:. 1yH1H10 AN 6yeM OflpeaeJIHTb Ha flpOMeyTHe (-1, 0] 
cJey1ouHM o6pa30M: a= . AN(x)  - Tor/a ii ToJIbKoTor/a, xorja dPa'(X)/dX	0 11 

oE[O,1].	 S.	 . 

• JIeMMa 6.2: 'I7pu a € [0, 1],x E (-1,1) it ifeAox neompulameitbno m' q6ymv tf
 dP0m (x)f dx .toicem o6paufaMbCA C 11YAb diuuib npu rn=1, x  (-1,01. B amo 

cityae 6p pecmno onpeôeizeita 6ecKone'rno 0u0epeniupyeia. na (-1, 0] 95YUK lf, U A 
AN ma,ca., timo AN((- I , 0])	[0.7, 1], AN (0) = 1, AN(x) --> 1 npu x -* -1 .(pau 

.95ynKifult AN u3o6paascen na Oue. 2).	 .. - 
3ai1e q aHIie 6J :1-caN noKa3arn pac4eTbl Ha /3BM, oieHxa B JIeMMe 6.2 M0}4CT 6blTb

y1yweua, a HMellIlo: o6JlacTb aHa'ieHu (JyHNE11ll AN Ha	 (-1, 0] COIWPaIHTCH - 
norpeaice [0.85, 1].	

/	 S 

JoHa3aTeJ1bcTBa .TICMM 6.1 H 6 : ?'RojlyqalOTCFI C 1tOMOIIb1O npegcTaBJeHHn yI1KI14l 
p2m eea rllrlepueoMeTpH qeclnle pnju (CM. [1, 9]). 
- 'TeopeMa 61: Eciut o6diacmb G ueem a wcpecmncmu nottatiecKoti mo'ocu-O 

	

•	f/JopMy )cpy2060w iconyca C Y0A0Af pacmeopa 2w, 0 < w <v. (m.e. D i = {O, q: 0	0 

	

-	<w}), mo niwmnocmu nomenivaJw8 1a U v ueiom 8 oKpècmnocmu 0 acu.4tnmomuKu 

(x) = const ± eO (B 1 cos q + B 1 2 sin ') ± o() 

	

.	 a ciiy'ae 0 < 2w < v; v(x) = '- '(D1 ' cos + D1 ' sin ) + o(1) .	j 
= const + Ao + 0(Q), 

= Ce-' + o(1)	
6 culyl ae t < 2a; , < 2;r.  

3ôecb ucn0'ib306anb O603fla'enUR a	AN(-cos w), A = AD(cos (0); B1 1 , B1 2 , 1b1',
D1 2, A, C - Koag5ouqueninbi, ewucit.'ietue no ciieOyouu 5opMyJzas(: 

B1 ' =k1 k2b 1 1 ,	B1 2 = k1 k2 b 1 2 ,	D1 ' = k1 k3d1 1 ,	D, 2 = k1k3d12, 
cos	-1/2 

k1	
_r 
f (Po(x))2dx) 	= P0 (cos(0),	 0 

	

= -sin co P'(-cos co) (P0'(cos w))-' (dP,'/dx) (cos co),',	- 
5	-.	.	S	 cosw .	•.	-1/2 
-	A = .k4k,a,	C = k4 k6c,' 'k = (2f (P2(x))2 dx)	,	• 

dP2
 

(dPi	•-	\_j 
= --a-- (cos w) --- (-cos w)) P i(-cos w), 

•	.-	-	dPA	 - -.	-

dx 

	

= sin co -r (cos w);	..	•	 .	-	• 

/	S	•	 S	 S 
\	 .	 S
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?o395utfuenm a e&'ucizaemc.'z no g5opI4yfe (5:5), c - no ffiopMyize (5.6), b,' . 0 b12 
no g5opyize (5;7), d1 ' u d12 - no g5ojmnjize (5.8). 

IJ o}caaaTejI bCTBO: PaCCMOTpHM CuwrpaJ1bHyIo aaaiy (3.1). BygeM Hcxam 
C06CTBeHHyI6 4yHHIflflO B B11	(O, q') = 0(t)'0(99), re t	cos 0, t E [x, 1],
x = cosw, 92 E [0, 2]. ,LJiR 4)yHK1HH 0 UOJIyHTCR rIpnCoeJnHeHHOe YPBHHHC 
JTenaHpa 

Tt (. _2)) +(A(2+ 1 )	m(1 _g2)_1) 0=0,	t E [x, 1],	(6.1) 

C }cpaeshlMllycJIoBHnMu 

01) = 0 n'pi	+ corist,	
(6.2) 

0(x) = 0	HH x + '- 1 H (iuiit)	const; 

JJ1H 4)yHKIflH 0 I1OJIHTCH ypaene 

d(P/dq 2 + m20 = O,	q' € [0, 22J, 

C YCJIOBHem rIepH014HOcT11 (0) = (2n). 3)ecb m2 Helco'ropaH H0HCTaHTa; 
Rem 0. YpaBHeHHe (6.3) .c 3aaHHh1M ycJToBzIeM uep11o114HocTF! ilMeeT ABa JIM-
He1H0 He3aBMcMMbIx pemenwi (f) = cos mg? fi 0 = Sin m92 npwuemix uoJlowHTeJIb-
HhIX SHaqerninx m, OJHO peweHile 0 = const npii m 0 14 He 11MCF pemei-rnti np 
HeLeJmIx sHaqeHufix M. VpaBHeHHe (6.1) iipit iAejibiX 3HaeHnx m HMeeT eHHcT-
BeHI-ioe (c ToqHOcTbIO JO IIOCTORHHOI'O MHOnrnTeJIH) iie o6.maaionee oco6eHHocmlo 
B TO qHe t = 1 pemee p1m (cm. [6]). 

Paccr1oTpwI xpaeBI,ie YCJIOBHFI (6.2). BOaMoncHbI4cJIy qaw. llpiix = = 1 o6Kpae 
BhIX. YCJIOBHFI B (6.2) HC3IOT, HO BO3H}HaeT 0noJ1HHTeJInHoe TpeSoBaHHe oTcyT-
CTBI4H y YH1IU111 P1 OCO6eHHOCTH H TO'3}e t =., —1. aToMy Tpe60BaHwO y)oBJieT-
BOH1OT TOJ1b1O yuu.w P0(t) = 1 ii PI (t) = t. -rlpu,x = =1, m + 0 .}cpaesble 
yCJIOBHH B (6.2) CBO1,RTC1 E PBHCTY_p2m(_i) = p4m(l) = 0, HOTOPOMY y)OBJ1eT-
BopHeT JIMWb 4)yu1Lu4s1 .p11(t) = =1/1= P. ilpu x r= =1, m = 0. im }cpaeshlx. 
yCJ1OB141 ocTaeTcn 3111mb ycJioBe P4 (x) = 0.. 11pmiei-inn J1emiy 6.1, 3a1Jj1o4aeM, 
'ITO 3agaqa (6.1), (6.2) HMeeT eMHCTBeuHOe pewee PA(Z) Ilpil xE (=1, 0] .11 He 
ilMeeT peweH11t iipn x € ( 0, 1). lipH x + — 1, in == 0 COX3HRIOTCH o6a }cpaeBblx. 
yCJIOB4I$T, il H3 JIeMMbI 6.1 cJ1eIyeT,- 'ITO 3aAaqa (6.1), (6.2) He HMeeTperneHLli. 

flepexogI.K pacCMOTpeHH10 dHcTeMhI .(6.1)—(6.3), nojiy qaem c.oejyiouiit peayjii-
raT:	 . 

rlpit 0 <w <r/2 aaaa (3.1) iie ilMeeT CO6CTBeHHhIX 3Ha'IeHHii B. 11OM7KTHC 
[0, 1]. Ilpit 21/2 co <7E OHa nMeeT e1HHCTBeHHOe, 1114'IeM OHOIpaTHOe, CO6CT-
neuHoe 'uacjio A = AD(cos CO) B flpOMeyTKe [0,1], HOTOPOMY fl11H3JIHUT CO6CT-
BçHHaH HHL14fl (O,92) = (COS o). flpi W = 2l Hie 011a HMT B flOMKYT}C 
[0, 1 jwa paajm q Hhix CO6CTBeHHbIX qiicjia A = 0 142 = 1, flpfl'1M 2 = 0 HBJIHeTCg 
oHocpaTHbIM, eMy UPHH)J1?KHT co6cTBeHHaR ()YHKUH$i (0, ) = cont; 2 = 1 
liMeeT KpaTHocTb 3 14 eMy up11HaJ1eHaT coGcTneHHhIe ()yHKuHM const . cos 0. 

3aMe'IaILHe 6.2: CicaaallHoe m,iwe COBMCCTHO.0 'JieMMoft 6.1 o6ocllom,IBaeT }lCflOJIbaO-
BaHHOe B Aqiia3aTeJlbCTBe JICMMbI 3.3 yTBep)4(eHHe 0 cQ6cTBeHHblx aiia'iewiax aaa'iu (3.1) 
iia cepe H noi1ycepe.	

0	

4 

B c.nyae r/2	w <r HeTpyHo yHa3aTb CooTBeTcTBymILee co(icTBeHHoi 4yHK-
E11H V peweHl4e x 3aaq ii (3.4). OHO He 3aBHcI4T OT 92 14 I4MeeT B11)	 - 

.c(0) = _k4 ((dP4 /dt) (cos co) ((dP3 /dt) ( — cos w))') PA ( — COS 0).
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•	a.uee, nepeteM it CrIe}TpanbHO1 aaae (3.2). Paccyaa TaK 'ice, HaK H HH 
• paCCMOTpeHMH aajaq (3. 1), H HCfl0J1bR ji.emmy 6:2, noJTyHM caeRYIOUAWk pe3yJlhTaT: 

flpll v/2< co	aaaqa (3.2) He nMeeT CO6CTBeHHbIX qHCeJI sripoeayxe (0, 1]. 
fipH 0 < to oHa HMeeT B npomeWYTRe (0, 1] eRHHCTBeHHoe co6cTBeHHoe qHC.flo 
a = AN( — cos co) KPäTHOCTH 2, HOTOPOMY flpHH8WIeaT CO6CTBeHI-lHe 4)yHHH14 
Xi1 (O, ) = k,P0 1 (—cos 0) cos q. H x 2 (O q,) = k,P'(—cos 0) sin ç . COOTBeTCTByIOIIH8 
peuIenHHr1'H r,2 saaq (3.3) HleoTBH 

t i 1 (O, 9,) = k,(P0'(_cos (0) (p 1 (cos (0))-1 ) P01 (cos 0) cos 92, - 

T12(0, )	k i (Po'(_cos (o) (P'(cos cu))- ') P'(ccis 0) sin  

flomcTaB.rthH noJly qeHHhle peayjibTaTla B o6nHe OPMYJIbI (4.1) H (4.2), no.riyaeM 
yTBep2HeHHe TeopeMbl U	-	 - 
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