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o HKOTObIX JIOKaJJJ,HhIx II HJiOKJIhiib1X KpaeBbIX aajaqax JIII 
rllnep6oJuI4ecKnx ypaBHelIllli 

C. A. AJAWEB 

In der Arbeit werden in Verailgemeinerung des Darboux-, Goursat- bzw. Cauchyproblems 
lokale und nichtllikalc Randwertaufgaben fur hyperbolische Differentia lgleichungen unter-
sucht. Unter geeignçten Voraussetzungen über die Daten wird in gewissen Fallen ihre Korrekt-
heit, in anderen Hire eindeutige Lösbarkeit nachgewiesen. Die Unitatssatze werden in hin-
reichend' weiten Funktionenklassen formuliert. Anhand von Beispielen wird die Instabilität 
der Los,ung belegt, falls die den Randdaten aufzuerlegenden Bedingungen verletzt werden. 

B pa60Te )JiB rnnep6onueciux ypaBHeHHft uccieoBan pcu oIaJ1bHHx ti HeuoHajII,IIbIx 
cpaenaix aaaq , .00pue HBJIHIOTCH o6o61ueIusnMn 31a'I Aap6y, I'ypca u Roiuii. Upit 
ieioopx yCJIOBIIHX Ha 3JIIHUC ()YHFWHH B O1I1IX cJiy'Iaiix AORa3aILa llx HoppeHPHocm, 

a B	PHX - 091103HHH pa3pdulHMocTb, a TaloHe ycTaIfoBJleHbI-PeopeMaL eHHcTBetIuocTH 
WCHIIfl B AOBWIb11O uiupoiosi iJiaçce 4yI1xunfl. flpHB0HTCH npUMepbI, noKa3h1BaIonue 

}IeycPoit4llnocTb HcIoMoro peweuuss, Kora iiapyiva lOTCFI yciióBue, HaKab1BaeMue Ha rpa 
HI1'IHSIC )aHIIb1e. 

The paper deals with local and nonlocal boundary value problems for hyperbolic equations, 
which generalize the Darboux, Goursat and Cauchy problems. Under certain , conditions on 
the given functions the correctness of these problems is proved, in other eases the uniqueness 
of the solution is proved and theorems of uniqueness of the solution in a more wide class of 
functions are stated. In the paper examples are given, showing the non-stability of the solution 
if some of the conditions on the boundary data are violated. 

1. 

PaccMoTprne B3aHMHo-conprnieHHhxe YPBHHH	 - - 

- Ug, + a(r, t)E x1u + b(r, t) Ug ± c(r, t) U = 0,	 (1) 

Ma'	a 
z1v - - '- (x1av) - - (by) + cv = 0,	 (1*)

j- 1 axi at 

re Ll - orrepaTop J1arriaca no nepeeai x 1 , ..., (m 2), r = J XJ - JrnHa 
BeHTOpa x = (xi, ..., Xm), HOTOPme qacro BCTpeqaI0TCH B aagaax flL4HJi)HOFO 
xapaiepa [5, 9, 13]. 4epe3 .7i O5o3HaHM ioHe LIHyIO O6JIaCTb ewcjingdba iIpOCTpaH-
CTB TO'1K (x, t), orpaI1HeHHag nOBepXH0C'r}IMM J XJ = t + e, x = 1 - t u 
flJlOCHOCTbIo t = 0,,re 0 :s.- t.:E^: (1 - a)/2, a 0 < E < 1. 4acTM aTnx noBepxFiocTeh, 
Opa3yIoLIHX rpauy L90 O6JIaCTH !D, 0503HaHM qepe 5,, S i , 2, cooTBeTcTBeHHo. 
L jia ganEmernuero HaM y06Ho nepefTM OP geRaPTOBbIX }OOPMH&T X 1 , ..., Xm, t H 
cep1iqecKr1Mr,O i ,...,Orn _ i ,t(r:^O;0:9O1 < 2rr,0:!9O 1 ;5 7r (i='2,3,...,m-1)). 
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3aa q a 1: HaTH pery.mnpHoe B OJ1aCTI1 2 pemeie ypaBHeHHa (1) ma i.uacee 
C(s) n	u S),-yJoBJIeTBoprnowee, KBbIM yCJIOBII$IM 

(c(r) u± j3(r) Ut)Is = (r, 0),	uIs, =a1 (r, 0)	 (2) 
14Jl14

(x(r) u + fl(r) u j)Is = q(r, 0),	u1s, = a2 (r, 0).	 (3) 

Pnc. 1	 - 

3aja q a 2: HaITH peuieinie v(x, t) E C(I) n C'(2 uS) n C2(J) ypaBHeHun (1), 
yoBJIeTBopHIowee 1paeBbIM yCJIOBHRM 

- b) V + flv,)Is =q(r, 0),	VJS = o(r, 0)	 (2*) 

14J111

(( - b) v + flvz)IS = (r, 0),	vJs = a1 (r, 0).	 (3*) 

3ech H B )a.mbHefimeM npegnoilaraeTca, tno rpauI- 4yIIHLili x(r), 9(r), x(r) 
- b(r, 0) 5'(r) jim6o ne riepeceiiaeT 0Gb Or, jim6o coB11aaeT C nei', npue x2(r) 
+ fi2 (r) + 0 (r E [, 1]), a 0 = (0 1 , ...,Om_i). 

B3aI1Mno-conpn7eHnMe aaaq t 1 11 2 (aaaa l/(j) conpnnceiia c aaaqeft 1*/(j*), 
j = 2, 3) $IBJIHIOTCfl o6o6IIeHHhLMM 113BecTHhIx 3aga q gap6y JJ1H ypaBHeHIlLi (1), (1*), 
HCCj10BHB16IX B paöoTax [1, 7, 12]. CopMyJII1poBaHH1Ie aagau npii a = b = c 0 
H3yqaJTncJ B[2]. 

B 1-caqeCTBe MHoroMepHoro aHaJiora 3aa qH Fypca MOEeT 6bITb paccopeiia cJieiy-
IouaH 

3aa q a 3: Haihu peryipoe B O6JIaCTH 2) peiueHne'rpaBHeHnn (1), iienpepnee 
B 9 H Y;AOBJleTBopfuorjjce IcpaeBblM yCJIOBHBM	 - 

-	UIs = i 1 (r,0),	UIs,= o2(r,0). 

fIycTb { Ym(0)} - cucreMa JlHHeiiHo I-Je3aBHCMMhIX c4epHec111x yH}UHI nop-
R)1jan, 1 :5:k^—,k,(m-2)!n! k=(2n_I-m-2)!(m+n-3)!. Emil m= 2, 
T){ 1',m(0)} - cI1cTeIa )YHHUHfl isin nO, cos nO). ,2Iaiee, IlyCTb W2 (S) (1 = 0, 1, ...) 
- npoc'rpaHcTBa C06oJIeBa, a St	0) E S: 6 <r < (1 + )/2}. 

I4Meer MecTo [11]  

JIeMMa: Ec.'ui or, O) E W2 (S) ul m —1, mopio9 - 
oo	k, 

a(r,0) = ak(r) Ym(0)	 (4) 
n=O k=1 

cxoôumc a6coiuomno u paeno.epno.
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4epe3 tp 1'(T), a'(r) (i = 1, 2) 6603HaqnM Ro4IIIHeHTU pa8JlonceHzrn pja (4), 
COOTBeTCTBeI-H1O, cJyHK1u	(r, 0), a,(r, 0) (i = 1, 2). PaccMoTpHM MHO?1CTB 
(i m-1) 

BI (S) = {/(r, 0) E W2 1 (S):	 . 
00 E I' [lltfl"(r)Il(.,l + I/flk(r)II((f,,))] (exp 2 exp n3) exp n < oo} 

n=Ok==1 
'4

B01(S) = {/(r, 0) E W,'(S): 
00	k, E E [II/n"(r)IIe.1]) + IItn(r)IIc, ( ( e.i))] exp 2n3 < oo) 

n=Ok=1 

HycTb a, b E C1(I) n C'(!b), c E C() n C'(1), a(r), (r) E C([e, 1]) n C2 (( E , 1)), 

TOr)a cnpaejia 

Teo p e ma 1: (i) Eciup(r, 0) E B 1 (S), a 1 (r, 0) E B l (,Sc), i,(r, 0) € B'(S \	, mo 3a0u'tu 
1 u 2 nocma6muu )coppe,cmno.	 - 
_(ii) Eciiu a1 (r, 0) € B0 1 (S), a,(r, 0) E B0 1 (S \ Sc) , ,no saöa'ta 3 .iojtjemcs ?ioppernnoü. 

- TeopeiIa 2: B xitacce tf5yusquill C'() n C'(Yi) pacc.tampu8ae.It&e 3aOa'€u u.•te,om 
ne 6oiee oOno2o pezuenu. 

oIa3aTeJ1bCTBO Teopemm 1: CHaaJia paccMoTpnM saay 1/(2). Heiiapyivai 
06uHocn noJIO?lcI4M (r) == O(r E [, 1]). B cepnecix Hoop1I1aTax ypaeiie (1) 
ilMeeT BHA

m	 (5) 

	

/-1	 1 
- Urr+	r +r.a)ur—-6u—uu+but+cu=O  

re	 - 

•	
••	 . sin-_'0	

(sinm_i_101	
), 

(gi = 1; g5 = (sin 0,. sin 02 •...• sin 0_)2	(7> 1)). 

TaK 1aR uc,wMoe perileHue saa q i-i- 11(2)	 xiiaccy C(s) n C ( n 8)
n C2 (2)), TO er'o MO?KHO flC}Tb B B1I) 

	

00	k,	 - 
u(r,.0, 1) = E f v"(r, 1) 1'm(0),	 (6) 

n0 k1	
- 

re v',, k (r, 1) - (JyHrnulI1, r1oJIearIu4e onpe)e.ue1rI!o. HOJCTaBJ1crn (6) B (5), 3aTeM 
npouaBeJa saMerry nepeMeHi-IbIx = (r + t)/2, 77 = (r - 1)/2 6y)eM ilMeTh	 S 

v	 + a1 (, )	+ b 1 (, )v + c,(, ,) v = 0	 -	(7) 
re •	 -	 S 

• 8b,() = ;±i 

c( n(n+m-2) 
4c1 (E, ') =	+ ,7, - ,) -  •	 (+'7)2 

7*



/ 
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flpH DTOM ycioine (2) gjIF, YHKIJHM vk(, 7), C yeroM Bblule yKa3aHH0 JJeMM&, 
nepeuhluleTcH B B14J 

() T.	fi ()v k() =	vk(, e/2) =in	(8)' 
re	 - 

= 	k() = vk(,  

- k	 1 (av-"	ev,,k\  

= ,, k(2), jk	 i =	+--/2), E/2	1/2.In 

I4CnoJIb3yff 'o6iuee peuleHl4e ypaiieisi (7) [6], HTPYJHO nolcaaaTb, ITO pelileilile 
3aaq M KOIIIH 1JIfl ypaBHeHwr (5) IlMeeT B11 

vfl, )) =	,,&(77) R,,(71, 77; E, 77) + I T,,"() R,,(, 

	

-	

±	 Rn(i,	, 17) -
	k()	R,,( 1 ,i7 1 ; , 77) 14,=1 -	- 

+ 2 [ai ( i m)	+ b 1 ( 1 , m)	. R,,( 1 ,	; ) )v k()} d 1 ,	(9)
ON] L 

rje R,,( 1 ,	; , ',)(n = 0, 1, :..) - 4yHKI.u31 PHMaHa ypaiieiici (7), CynecTBoBa-



HHC }cOTOpO1OHa3aHO B [6].  

143 ypaea (9) npn 77 = s/2, C YlqeTOM YCJI0BH q (8), noJy'IaeM nHTerpaJmuoe 
ypaBHeHMeBoJlbTeppa BTOPOFO poa 

E 
g ,,k( = r ,, k() + f G,,(, E) t,,"() d 1 ,	 (10) 

re	 - 

g,, k() 
	

/2 [n() - ,,(e/2) R,,(12, e/2; , e/2) 

•	-	- }12 f -
th(t) R,,(

	, e/2) 
z/2 

={-
	R,,-(, ; , e/2) -	R,,( 111 ;	) 

+ 2 [a,(^,, m)	+ b1 ( 1 , m)	
]	

. R,,( 1 ,	, /2)} .	 - 

YumIBaR onpepe:ieuie 4)yHKwm PHMaHB 14 R,,(, ; ,e/2) > 0, H3 ypaBHeHtiH (10) 
- HaeM HHCTBthfl1 o6pa3oM	 - 

= g,,k() _f R,,(, ; —1) g,, 1 ) dE1,	 (11)
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rje R(, 1 ; -1) -	 ) (n = 0, 1, ...). OTcJoja peweiiie 
3aJa4H (7), (8) aanI•IweTcH B BF1J (9), re r(), vk() OHJ1HIOTCH COOTBeTCTBeHHO 
B3 4rnpMy.rI (11), (a). CieoBaTeJ!biio, 4yH}uuR(6) HB.mHeTcHeg[IHCTBeHHbIM peiuezeM 
aaaq ii 1/(2), re vk(r, t) (k = 1, 2, ..., 1c; n = 0, 1, ...) iiaxouicn no 4opiyie (9). 

'quTbrBan OrpaHne1iI4H Ha HHL1IH a(r), (r), 9 (r, 0), i 1 (r, 0) 11 TOT 
4awr, 'ITO ^YHRqiuq Pwiaia ecm peweHwe HHTerpaJlbHoro ypaeua BoJibreppa 
BToporo poja, a 'rai*ie oLeHFdH [11] 

k !E^; C. fltfl-2, IYm(0)I	mI2_I, C = const> 0, 

ioiciio goKa3aTb, 'ITO norIyeIii1oe pemeiine u(r, 0, 1) B BW (6) ripI ajjiewr I-iaccy 
n C'(2 u S) n C2(2) 14 aBjifleTcH ycToi'IHBhIM. Taiiia O6pa30M HOKTIIOCTB 

3aaqn 1 1( 2 ) oa8aHa. 
Cr1aBeJn'IBOcTb eopeii 1. JIH	'i aaan 1/(3) ii

	

	 Hin aiaq 2, 3 YCT8HBBTC 
aHaJlorIlqHo I	-- 

CJIecTBiie: Eciu a = b = c	0 -u i1 (r, 0) E W2 (S'), a2 (r, 0) € W21(S\),
1 ^ (8 + 3m)/2, mo 3a0a'ja 3 xoppenmito nocmaafieKa. 

OTMCTHM, 'ITO B eope	1 flPHHJIMHOCTb 3aaHHbIx ()yHH1U4ii ii iacey B'(S)
HBJIHIOTCH cynecTBeHHhIMH II HX HapyLuein4fi MoI'yT npllBecr14 H HeycToi'IHBocTI-1 pe-
meHilfi paccMaTpuBaeMhIx 3aa'I. JeficTBHTeJ1bIIO, nyCTI a = b = c 0, cx(r)	1, 

= 0,

	

Co Ic,,	 3m 
a 1 '(r, 0) = 0, 99(r, 0) =	n9(r) Y m(0), 1 >	+ 3, 

	

n=1 k=1	 2 
•	 k(r) EC([e, 1]) n Cl((--, 1)), 9, 

n 
k(r)	0,	(e) = 0,	(r, 0) B'(S). 

floHameM, 'ITO, npii )oCTaTO qHO MaJthIx 143MeHeHwx rpaiin q ix y1IlM, caMo pe-. 
meiie 3aaq11 J/(2) Mo?}ceT 6hITb CRO JIb yrouio 6ormujni, no HpaülIeii mepe B HeFW-
TOpbIX To qHax o6jIaCTH J.	 .-	- 

FIerIOcpecTBeHHOh npoBep}oLi MO?lcHo y6eHTbCH B TOM, 'ITO 4yHlflI1fl 

77
_L2\ 

v k(	- q'n	

+	I " ''' p ' I	' ''	 (12 / -
	&	n'(,j)J	-	 I'	" 

rje u = n + (m - 3)/2, P,(z) - 4yHrn.uia JIeaaHpa, nIIJIneTcn peruen1eM 3aJa'IlT (7), 
(8). OmIeTIiI, 'iTO B pacci aTpnBaeMofi o5JIacTI1 e/2 < < 77 < 1/2 II31leHeHU14 nepe-. 

j1eHHbIx , 27,	dnpaBeJJI14Bo HepaBeHcTBo z 
= (+	1. HpoMe TOrO, HaM 

nOHao6HTcg cjiejyioiiee yTBepnc)eHI4e: npn z	1, ,2	3 4yIIlunn P,(z), P,'(z) fiB- 
.fl5IIOTCIT BO3PCTIOEUHM1I It YJ BJITBOPHIOT HepaBeHcTBaM	 - 

z'	 u( +1)z'	 - 
-	-	P,(z)> -b-,- P,'(z) >	 .	 (13) 

Fix .cnpaBeJiiiBOcTh jierco cjlegyeT 148 H!ITet'pa.TIbHLIx npeJcTaBJ1eHut1 ()YHFZ414I4 
J1e?IcaHpa iiee npou313OJwoi 

P(z) = f(z +1/z2 -1 cosd,  

- - - ' P'(z) = LP 1 (z) +	
- 1) 

zf (z ± 11z2 - 1 cos	-2 sins d.
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flycm /2 < E, 770 < 1/2 it 0 < 60 < (2 - )14. Tora iia (12) c yqeToM (13) ilMeeM 

'70 
k	 - no r k()	, 

((4 + .n'(0 + no)J. 	+ no)i) 
t/2 

o - no r k()	
(_	+ 2 \ 

> n'( + o)J	i	\(o + o) i/ 

- 'o 770 - /2 - 260	 - k mm	Wn (ii) n (o - 770)	270 — o	r 

	

x	+ p Ii	ô0(0 - ' o + ôo) 
-	 pI	 .5 

L	(o + '7o) (77 - o) 

;L(/L + 1) ($0 -	) (
	— -j- - 260)	

mm	fli) 
4n(0 + 'lo)('io -7 bo) 

+ öo(o	770 + 60)'	 (14) 
•	 L	(0+.0)(0—âo)j 

143 paBeHCrBa (14), HH BxcHpoBaHHbIx , 77, 'o	flM 66.abmI1 n, cjiejyeT, qTo
4ynxusa vk(0, ,) MoxeT 6bITb cxoim yroHo 6oJibmo. Tax xax u(r0, t0 , 0) = 

00	 .00 
'vnk(ro,	=E v"(o,	TO OTcioga BbITeHaeT dnpaBe)J1118OcTb i-iamero yTBepn-

•	eHun.	 S	 -	 S 

A B c.nyae aaaqn 11(3) (a = b = c	0, x(r)	1, fl(r)	0, a21c(r, 0)	0) ee 
HeyCTOftHBbIM pemee (CM. aice [8]) RBJIHeTcB	HKIHH Bll1a' 

k. 
u(r,0, t) = Z kV,'(r, t) Ym(0), 

n=1 k=1 
re	 . 

112 k()	 r	k(E)	, f v k ('i) =	+ 1(S±)j	 + i)1 " 

0,	k(i)	O	k() E C([e, 1]) n C2((e, 1)). 

Teneph nepeggem ic yoIca3aTeJIbcTBy TeOpeMhI 2. CFIaaJ1a 7oxa?fceM eWIHcT
-BeHHOCTb peiueHHFI 3a7a41 1*/(2*) B Bjlacce C'() n C2(Y) np (r) r= 0 (r E [e, 1]). 

Hycri, u(r, 0, t) - . pemeHlle 3a7auH 1/(2), ioTopoe paBHO HJTIO Ha S, a iia S COB-
• naJaeT c 4yHKLnei /(r, 0) = '/(r) Ym(0), /(r) E V0, re V0 - MHO,xecTBO yHKIH1 
• /r) Ha }cJacca C'([e, 1]) n C2((, 1)). OqeBuHo, qTO V0 UJIOTHO BC1O7Y B Lm((e, 1)), 

M3 onpe)eJ1eIIHmI COHPH?+HHMX OUCTOOB 

VLU -\  
11 

	

mau	m	 S	 - 
P 1 = v L' - —u ' ---- + x a'u v,	Pm+i = —v --+ u ---+ 1nv i-- 

	

5=1 •ciXj	5=1 axi	 vi	at
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no (OpMyJlerpIrHa-HMeeM 

f Ku- uL*v) d2 = - f H - 'a + f za cos (n, 

-	- a	

+ b cos ('. t)) uv] d8, 

a	m  
rge	=_r cos (n, x1 ) - - cos (n, t) - -, HOHOMJ1b K rpa'ae 3.D, a n - '

axi at
BHyTpeFn-ffla }IOPMJIb H a.D. ,aJ1bHemëe RoHaaaTejibCTBO UPOBOAHTCH TaK we KaK 
B [1: nyl-IKT3 TeopeMbi 2]. CnpaBerIllBocm Teopemm 2 pin ocTa.ubHhIx 3agaq ycTa-
HaB.mHBaeTcH aHaJlorII4Ho I 

OT1eTIIM, qTO aaaa 3 npi a = b = c 0 n rn = 2 H3JIOCb B [10]. 

2. 

PacceoTpnM ypaBHeHfe3tJ1epa-ap6y-HyaccoHa 

Lku LlU - utf- Ut = 0,	 (15) 

rje k - gelcTsHTejn,Hoe qHCJIO, npn qe k <1, k == —1, —3 1 ... 4epe3 uk , u1k 
oöoaHanM pemee YPBHHHR (15) npn )HHOM k. HyCTb p 0, q 0 - 
MeHbInHe LeJ1jIe qncjia, yoBJIeTBoprnouHe nepaneucsai P + 2p m - 1, 2 - k 
+2qm-1.	S 

3aaa 4 (k	0): HafATU peryirnpoe B o6JIaCTri 2) pemee ypaBHeHwI (15), 
HenpepblBHoe B	14 YgOBjieTBOPRIODikee YCJIOBMM 

uk(r, 0,0) = r(r, 0), 
-	x(r) 2)o /2 [uk(0o (t)) - u"(0(t))] = (r) lirn tk(uk - ui ") g + y(r, 0),	(16) 

e-<r<1, 
me 2 - orlepaTop gpp6Horo I4HTerpHpoBaHLI nopica —1 npii 1 <0 n o5o6-
IIeHHa31 flOH3BOHR (B cMbIcJIe JTHYBBJIJrn) nopnga 1 npt 1 > 0, 00(t) = (-f-- + e, 

"(r, 0, t) - peazene saaq ii KoiuH 

= 0, u i "(r, 0, 0) = (r, 0), u(r, 0, 0) = 0. 
B cJ1yae 0 < k < 1 B aaae 4 yc.nonue (16) aamemieTCH yeJioBileM 

cx(r) j. 2) 2 [u Ic (00 (t))	ui k(0o (t))] = (r) urn tk(uk - Ut")t + y(r, 0), 

e<r<1. 
flycm	 S	 - 

• Mq t (S)	{tr, 0)E W21 (S):	 •. 

- •

	

	 fl[fkfr)2	+ IJ/ flk(r)II a*I(( , 1)] exp 2(n2 + n(m - 2)) < 
n=Ok=1 

•	• Torga HmeeT MecTo	 -	 -	•
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TeopeMa 3: Eciiu y(r, 0) E W2 1(S), 1 ^ (3m + 4)/2,	(r), fl(r) E C([e, 1]) 
C1 ((c, 1)), fl(r) r= 0 (r E [e, 1]) e ciIyae k	0 

y(r, 0) E Mq'(S),(r), (r) E C([e , 1]) n C+2((e, 1)), (r)	(2s + 1 - k) (r) 

(r E [s, 1]) c c.ily'ae 0 < k < 1, 

a T(r, 0) E CP(S) n CP2(S), mo20a 3aa'a 4 pa.3pezauma 05K03fla'UW. 

LoIa3aTeJIbcTBo: PemeHile 3aJa'IH 4 5yeM I4ciaTb B BHge 7tk = u1k + U2 k, 
re u2 '(r, 0, 1) - peulel-iMe cJreyIollet 3a)aH:	 - 

Lku2 k =	 (17) 

u2 (r, 0,0) = 0,	 (18) 

a(r) j kI2u2k(0o(g)) = (r) lirn gku2kt + y(r, 0) ripii k	0,	 (19) 

a(r)-- JiJI2u2k(00(t))= (r) lim tk4 + i(r, 0)	0 < k< 1.	(20) 

aJiee, lICnOJIb3y q CBH3h [3] i1efy perneHHei1 3aaqu HouiIlLku2 ' = 01 U2 (r, 0,0)	0, 
urn t'u = q(r, 0) II pemehhleM aajaqu 1-courn rn BOJIHOBOI'O ypaBHeHIIR [I] u ii,u 
t-*0 
- u = 0, 3aay (17)-(19) CBOIU4M H OJH03HBO paapemMMof aja qe 2 B [2], a 
aay (17), (18), (20) H 3aaqe 

fi u , O = 0, Uit(T, 0,0) = 0, 

2	(r) u i 0(0o (t))	(2s +. 1 - Ic) u 1 0 (r, 0, 0) + ' (r, 0). 

CynecTBoBaHHe egHHCTBeHHoro pemeI-irn nocJ1eHefi 3aa q H ycTaHaBJuiBaeTci aHa-
JIOI'B qflO LOH3TJIbCTBY Teope.mEj 1 B [2] 

3. 

PaccMoTprnl YPBHH11C 

I a2	ka\ (21) 

re n - uejioe nOJIWHHTeJlbHoe qucjiO. B HaqecrBe MHor'oMepuoro aHaJiora 3R4H 
,Tap6y gim ypaBlleIillB (21) MO?KCF 6bITb paccopea 

3aaia. 5: I-1aTFl peryiipoe pemee YPBHHF1R (21), yoiei'opHIonee 
}cpaeBb!M YCJIOBHfIM (j = 0, 1, ..., n - 1) 

-a2jU
=/(r,0),u1 s, = a1 (r,0); (Ic +-2s,s = 1,2,...) 

Lk1UIS = /,(r, 0), Lk7U ISe = a(r, 0) (Ic = -2s). 
BBe)eM 0603HaqeHHH: 

= 1- k+n -	k ma{2(1 +nk),p},
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Anin 

O'k

k	-28, 8 = 1, 2, 

2(n-j-1)+xk Ran k -0,k4 -28 

max {Ck, q + 1) + 2(n - - 1) giin 0< k < 1, 

1nk+1iUi1kO 
Yj = k +	(j =0 1,..., n -	M flj = imax {k, q} + 1 AJIR 0< k < 1, 

re [1] - 1eJ1aH qacTb q llc.rIa 1. 
CnpaBe1J1F1Bo 

	

•	Teoperia 4: 3aaa'a 5 padpeiauMa, npuneAt oOnoana'no, eciia 

/(r, 0) € M,(S), a(r, 0) € Mb(S) (j = 0, 1, • .,n - 1). 
1•	'	oIa3aTeJ1bcTBo: PeIueHøe 3aJa'Ill 5 6yjei nc}caTL, B BHJeu = U1 + U2, ue

u 1 (r, 0, t), u2 (r, 0, 1.) - pemeur COOTBTCTBHHO cJieJy1oui1x 3 agaq (j =0  
n-i)

Lk"Ul = 0,	 ('22) 

2iu	 327+iu	S 

is = 
/,(r, 0), 

eg2j+1' L = 0	(k + -2s),	 (23) at2j

•	 S 

L'u 1 1s = /,(r, 0),	= 0 - (L = -28)	 (23) 

= 0 1	 (24) - 

is

= 

0,	 a(r, 0) - Lku I Js = c2 (r, 0) (k.== -2s),	(25) 

Lk'u2 1S = 0, Lu2 s, = a1 (r, 0) - Lk'u1Js = t21 (r, 0) (k = -28);. (25') 

aaqa KolElil (22), (23) (22), (23')) paapeiiia oioauaiw (c-,i. [4]). aee, Hc-
nojib3ycI jiemii,j 2 it 3 na [4], aaay (24), (25) ((24), (25')) CBOHM i aKBHBaj1el1THoi 
3agaqe 

	

•	 'k'2 _ 0,	 S	 •	 -	 ( 26) 

Lku215 = 0 1 Lk u2IS, = 'a25 (r, 0)	(j = 0, 1, ..., n - 1).	 (27) 

Tenepb Bodnom3yeMcI'cBocTBoM pemeiiitn ypaBHeHLln (15) [14]. 
H	 S 

(1°) Eoiit u" -peillel-Ille ypaBIIeñH Lku = 0, TO 4yH1ci14ti T	= u 2 HBJIII- 

	

•	•	eTCH peweHiteM ypaBHeHtifi Lk+2u = 0. Ha CBOCTB (1 0) cJ1eyeT, 4TO 

L,u= (	a) U112'.	 (28) - 

re oc, - npOH3BOJIbHbie gefiCTBHTejibHbie qncjia. 143 PBHCTB (28) B CBOIO oepej 
Bh!TeHaeT, 'iTO 4)yHIwnH (CM. TaIae [14])	

5	 •	 / 

- •	-	• u = L' u 2 ( i )	 S	 (29) 

HBJI5IeTCR 06[UIIM peuieHnem ypamteHMR'(21). -flpecTaB.r1eHne (29) u COOTHOIUHII • 

(28) HO3BOJIHIOT aaay (26) ,, (27) cBec'rH } n a1<BHBaJIeHTHhIM aaga'ia ,tap6y
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BHCHHR 31nepa-Lap6y-11yaccoHa. A IIX oHoaHaHyIo paapenlHMoCTh HeTpyHo 
CTHOBHTh nyTeM pegyrnnn (CM. ri. 2) H 3aaqaM Lap6y gim BO.BHOBOI'O ypaBHeHH 

[2]. Ta1HM o6pa3OM CIIPBJ1HBOCTb 'reopeMbi 4 )oRaaaHaI	- 

ABTOP npnaa'reie npoeccopy A. M. HAXY1UEBY aa o6cyeHHe P3YJIBTTOB H 
LeHHbIe BaMeqanFig. 
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