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llepBaa KpaeBafi 3agaia AuR iIacdu qecKnx ypannenid MareMaTJ1ecIcoil 
H3HKli B 06JIaCTMX C I{ycoqHo-rJIa1cuMn rpa]FIBAaMH II 

B. r. MA3bH u B. A. fl3IAMEHE13C1H	 S 

Dieser Artikel ist eine Fortsetzung der in der ZAA4 (1983) erschienenen Arbeit der Verfasser, 
diE dem Dirichletschen Problem fur das lineare Stokessche System in emem stUckweise glatten 
Gebietdes R3 gewid.met war. Hier erhalten die Aut,oren Abschätzungen fur den Greenschen Tensor 
sowie das Maximuniprinzip von Miranda und Agmon. AnaIoge Resultate ergeben sich für die 
Laméschen Gleichungen. Es wird die Existenz einer starken Losung der Dirichletschen Auf-
gabe für des Navier-Stokessche System béwiesen; und Abschatzungen für these Iiisungen werden 
-angegeben.  

3Ta cTaTbR HBJr1eTdn HOJOJICCH11CM pa6oTbi 3BTOOB BZAA 4 (1983), nOCBFIMCHRO tt

 :3aJaq e ,IIpHxJ1e AJIJI iriiiiettiioll CHCTCM& CToscca B }ycoHo-rJ1aJHo1 o63acT1 s R3 . 3jecb 
noiyeuai oiei4cu Ank reH30pa I'pHHa, a TaxRenp1sHIMn MaKcH1yMa MBpaIIJa-Ar1s011a. 
AHajioru q ilbIe pe3yi'ram1 noy'ieiiii Ann ypaeii JIaMe. YcTaHoBJIeHo cyuecTBona1Ine 
CHJIbHOrO peweiuos aaja Jitpuxiie gim eMcTeMbI Hasbe-CToxca 51 flOJI qCHbI orernii j.iu 
)TOO peuleHHsl. 

This is a continuation of the author's paper in ZA4 4 (1983) devoted to the Dirichiet problem 
for the linear Stokes system in a piece-vise smooth domain in R3 . Here the estimates for the 
Green tensor and Miranda-Agmon maximum principle are proved. Similar ièeults are obtained 
forLamé's equations. The existence of a strong solution of the Dirichlet problem for the 
Naviei-S,tokes equations is proved along with some estimates for this solution. 

7. OIe1LRn MTII1(M rpulla  

3geci, H B CJIC1OtUM iiaparpa4ie BbIDOJflTCH oIeHsM a1eMeHToB MaTHUbI rpuHa 
51 ux npoM3BoHbIx, 3aBHCflu1e OT pacnoiioeiiwri To qeH x n . B 3TOM naparpae 
paccMaTpuBaeTcgcJIyqaf, iora ORHa 513 TOüK HaxoJwrcg cyueCTBeHHo 5J114fle H 
sepmsrne q, qem gpyrafi	 - 

HpsiueJeM cHaqajla HeicoTophie o6iwie cseeH g 0 .MaTpuIe FpHHa. HyCTh Q - 
orpaHjjqeflHaFi o6Jla6m Hiiacca A, m ^E! 1, n j1 - ollepaTop nepBOil RpaesOft '3a-

. 

jau gjiFi cI4cTeMhI CT0I{caB Q C O)HOP0J14LIMH HpaeBbIMH YCJIOBIIHMM. 

Ma mpuqerz rpuna cucTeMbI CTo1ca a Q IIaaoBeM MaTpHqy- lHHMI0 (x, ) 
—> Iq,k(x, )IIk-1, aileMeliTh! Hovopoü y)oBJ1eTBopnIoT 1paeBOü aajae	S 

rJO1k(x, ) ±	-- (x, ) = I.kô(X — ),	= 1, 2, 3,	 -. 

3dOk	 .	0 

(x, )E Qx Q,	S	

(7.01) 

	

G,k(x, ) = 0 rxpi x  O.Q \ S,	E £2,	j = 1,.2, 3,
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ecrn k = 1, 2, 3; Hpome roro, B1TO	..., 0) ecmpem6lll4e 3aya'iit 

,Gil (x, ) +	(x,	0,	= 1,2,3, 
Ox 

	

'--(x,)=(x—),	(x,)EQXQ,	 .	(7.2) 

I1 ax1 

G 4 (X,)=0flpMXEaQ\S,	E Q, j=1,2,3. 

POBOpH o-peLueHl4flx 3T14X 3aga, Mb! 1IMeeM B BHAY Be1Top-4)yHKIn10 -113 icjacca 
• W2 1 (Q \ U) >( L2(Q \ U),re U — rIpOH3BOJlbHa1( OHCTHOCTb TOK11 E Q, U Q. 

CyuecTBosaI1He 11 eHHcTBeHIloeTb M3TI4IbJ Fpiiiia, CTOJ15!.bI HOTOPoft npñI1agTIeHaT 


	

K3HHOMY Haacey, B1.lTeKaIoT 113 PC3J1bTTO13 PH11F14 [1].	 . S 

113 onpeAejieHHn MaTpøi.bI Upuna cJ1eyyeT, 'cr0 ee 3J1CMHTbI KaK HKL1114 TOq}!H E 
yoB.11eTBopruoT iipaeBOR 8aaqe 

aG;4 •	.	_vz1G/'(x, ) — --- (x, ) = 6,ki5(x - a).,	k = 1, 2, 3, -	 oc	. 

•	-	 1_ (x, ) = 0,	(x, )E QXQ,

G,k(x, ) = 0 npii	E OQ \ 8,	k = 11, 2, 3,	- 

ecin j = 1, 2, 3; npoe Toro, BeKT0p (041 , ..., G) HBJIReTCH pellIel-IlleM aajavu 

—v4G41'(x, ) - 
—4-(x, ) = 0,	k =1,2,3, 

30' -	— 
—p- Q (x, ) = 3(x — ),	(x, ) E 	X ,	 .	(7.4) 
a 1	. 

G'(x, ) = 0 upn	E 3Q \ S.	 -. 

113 cooTHouieHn (7.3), (7.4) noiy qaecci npecaxenue peuiennn (, p) aaaqM 
-	(6.1)npll=0:	 •	 •	- 

Vi (X) =	f G(x, ) /() d +f G(x,E) h(fl d,	j = 1, 2,3. 

	

Q	 •	
(7.5). 

P(X )	Zj 04k(X, ) /k ( 'd +f 04 (x,' ) h() d	 • •••: 

gJjg Beex . / , hC000(Q\5) .	 • 
B ciy TeopeMbi 6. 1, CTOJI611M M&THIU rpiHa npniiapiea iciiaccy V(Q ' U) 
VT-1	 -	 - x V	8 (Q \ U), re flOna3aTejin m, 8, j9, 0 no q HHeHM	 (6 2), (6.3). 

Ecirn Q	TO no eopee 6.2 cToj16UbI MTPHLb1 Upulla 11pnHaxe1caT Hp0113-




BeeHFuo N-(Q '\ U) x NT -1 'O (Q \ U) (noKaaaTern m,, fl, b nogquneHbl ycJio-
-- BlIRM (6.4), (6.5)).	•	 •	-	- 

Hycm U - OKCTHOCTb Tonu q E 9, npliqeM 3aMbIKaHl4e U He coepwn pyrnx 
Bepwim. 0503HaqH1 qepea 1q co6cTBeHnoe 'JMCJIO oneparopa {(A) (r!ocTpoenHoro jn 

Toq q) c HaI4MeHbmet noa6coJ110THo BeJiM qHHe OTpHlxaTCJIbHOrl MHIIMOiI qacmio. 
llycTb ene s — CHOJIb y1'OJHO MaJ[oe no.nonrnTejthnoe 'inc.uo n= inf o), 

= mm { I Im ).,1, 1}, XR B § 6.	 •	
•	 CEe	•
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JI EMMA 7.1: Eciui Q — o64acmb ,iiacca A' u (x, ') E U x U, mo npu 2q(X) <() 

Gjk(x, )I	 II (1)' jj	
Ye—C
	(7.6) 

	

Lq(')	e:qej	?q(x)	{e:q€} 

28ek,j=1,2,3. 
Hpu 2 q() <eq(x) e npaeou 'acmu nepaeencmea.(7.6). citeOyem no.iten,lfnb mecma.4tu 

mo',cti x U  

joRa3aTeJIbcTBo: Hycm (,°p) E V 8-(Q) — pemee 3aaq (6.1)c npaBo il 
acio (T h) H O)HOpOpHHM HBbIM ycjiosie, re noKa3aTe.11fl u nozi4ueHbI 

HepaBeffcTBai	 - 

	

- 1 ± 21si <Pc	AJjfl Bcex e E	-	 (7.7) 

1 + y j > i9 + Z 6, — 1 +3/à>—/. 1	gafi BCeX&E 9	 (7.8) 

	

{e:tE}	 . 

11 (i;h) BeHTOP-q)YHH4llJq C Iloel-ITeJIeM B {y E'Q: ()/2 <q(Y) <2q(E)} .1l0 Teo-

pee 6.1 cnpaeia oienia 

-(	
11P, 	 c II(T h)ts (Q)	c (II rTl!s	+ IIh.IvO.(Q))	(7.9) 

0663uaqMM 'iepe3 Q(x) nepeceeH14e niapa C ieHTpoM B Toiice x n panyco r(x)12 
c o611acTB1oQ B ciiiy reopeMbl wioeiiwi C. JI. Co6oJTeBa npi s> 3 

Ivx)I	cr(x)'3/ (!I Vv IILS(Q(x) + r(x)' IIVIILS(Q(z))). 

YMHo?iaH 8T0 HepaBeHcTBo i-ia q(X) H re(X)'', flOJ1iHM	 - 
(e:qcë) 

•	e(x)- H r(x) 6.	(x)I	cr(x)131 IlI 1.8	 (7.10) 

- {e:qEiJ

	Via
	)	 - 

HoaToMy.	 -	 -	 - 

	

3	 - 
I f G(x, y) tk(Y) dy + f G(x, y) h(y) dy 

k=i I Q	 I	I' 

•	^5 cr(x)l -318 eq (x) 8 H r(z) . (I rTII Vo8 ) + IIhIIv(Q)).	-	(7.11) 

(e:q€} 

flycm 77, C E C?°(Q), 77 = j, ripie 

suppc{y E Q: q(:) < (y) < 2q()}, 

o"(ID "I + ID "I)	c = const. 

B ciuiy npolI3B0JIbHOCTII 1 h n (7.11) BiTe,caeT, MTO np j = 1, 2, 3


	

3	 I	 - 

	

'	Gjk(x, •) r1 J	 - 
k1	 {e:qEiJ	- L8 9) 

-f- CG,(x, .) Ii r6'eqQ 
i. 

•	CT(X)_31 q(X)8 17 re(x) • .	(7.12) 

	

{e:qEë}	 (9)	 (e:qE}	 - -
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BodnojlbayeMcsi JIOKBJ1bHO oIeHKofl (cm. J1MM 4.5) npIj, k	1, 2, 3	-: 

ftiiG1 '(x,	 c0()2Pa+2.+3/8_2!8' 

•	S

I 3• 
X ( ' G/(x, ) r 1 17 

\1 = 1	 {e:qei}	 L8 (a). 

S	 ' +	G1 (x,.) H.reóqa	
).	

(7.13) 
-	 {e:qEi}	 L (0) 

OTcIo.ia H 143 (7.12) noJIyaeM  

IIO1k(x,	v8(Q 	cq()2+23183/8'	 - 

	

X r(X)131 0q(X)8 11 re(x).	.	 (7.14) 
{e:q€j 

HpHMeHflH otecy (7.10), noJIy1I.11 flH j, k = 1, 2, 3	
5 

:!E^_ cr()1_3I8 I1Gjk(x,	II i. 
{e:qeëJ	q()	 .	 V -(Q)  

'iTO BMecTe c (7.14) jae	 ,	S S	 '	 S 

o (x)	flZô,+I —3/s	' r (x) '-6.+1--3/ 
G/'(x, )I	.ceq() (T) "	 11	 i --)	 S 

	

)	
x) 

	

Ir (\ \ —ô,+I-3/8	 S 

•	 x H (__L) .	.	

og qEe 

 
{e:qe ) \()/ 

Tait RaR q uc,nos MORHO cqIiTaTl, ciojii, yro)Ho 60J'lbiulIM, TO (7.6) cJIe)yeT 143 (7.15). 
,LIoKa3aTeJ1bcTB0 COOTBeTCTByjoEqefl oIeIIRH B BoHe 2 () < q(X) MO?RRO flOJiT 

'114Th jim6o. nepexojoi i cor1p1me1!Hoü 3a/aqe, jm6o •rlOBTopncI C .Q'ieBuuiriMi 
HaMeHeHll}IMH npewIiyu(I4e paècy?çeH1ai I 

- JLEMMA'7.2: Eciu Q— o6.ilacmb ,accaA' u (x, ) E U X U, mo npti 2q(x) <eq() 
o 1x 1	'r	 v._1_e

	(0q(0)"'
G41'(x, )I ^ c - 	/7-	

(X)
fl	

()
	 (7.16)

(e:qe}	 {e:q  

eOek=1,2,3;	-	.	S	 .•	
-	

55	 S	 -' 

• '

	 Ir (X\\.5e	Ir (fl\.__l_e 

G 4(x, fl	c	 H (_._L)	TI ( –i---- ) ,	,	(7.17) 

	

{e:gei} Wq(X)J	Je:q€ëJ QIMj	 S 

aae j = 1,2,3;	
5	

5 

• 1G44(x, )I 	
5(re(x))v._1_i	(re()y._l_e	

•.	(7.18) 17
{e:q€ëJ -01(X) (e:qEë} 

S Ilpti'2 q() < q(x) e npaoux 'iacmjzx ncpaeencme (7.16)—(7.18) clleOyem no.Me,5ilmb 
ecmau mo'ocu.x u , a e .uieex iepxluiü u nuicituti u,-o3e,cc&.	S S 

S ,Loiasa're.ii b CTBO 0i7paI1M'1H1csi B1,1BOJOM oieiñH. (7.16), TaR RaK ocTajibuble 
HepaBenerBa gOKa3bIBa}OTCB aHajlor'H qHo. ByeM }lcnoJIb3oBaTb O6O3Ha'ieHIiH, BBCAelj-
Hwe B joRa8aTej[bcTBe JIeMMH 7.1	 S
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BocnoJib3yeMcH jioHajibHOA oiAeHHOrf 113 JICMMhI 4.5. Tora  

(r,(x) \_ ö  _318 
Ip(x)I ^c

	

	 !___)	Il(v, )lI	1,8

{e:q€} 

	

•	OT&o)a 14 iia (7.9) noJIyuaer. 

• l k=I.Q	 Q 
f G(x, y) fk(Y) dy ± f G44 (x, y) h(y) dy	 - 

r (x) -_ô._3J, 

Cq(X)_P8Zô_3/8{eTi} ((X))	
( l 1ril lV(Q) + IHIVO4s(Q)) 

, 6iaroapi Ho113BoJIbHoCT11 BeRTop-yHffi1i11 (1, h),	.. 
3	 .	.	 - 

_Y	a4k(x, •) r' JJ re 6eeq	-f-	G44(x, •) JJ. r 

	

-	 k1	 L'(f2)	 {e:qEë} 

(	

L(Q)


—ô-3/s 
•	c	)-F-z5.-3I8 H (.i_.L)	 .	(7.19) 

{e:qeë} 

B cm jiy JIoKaJlbHoh 01CHK11  
1r (\\iö3/3 

;5; C1()P E6'
+ 31s-2 [J . Tq{e:qE}

- 

x
 (

^'	G 4 (x, •) r' 37 rc_ 6'q PQ	 - 
1=1	 {e:qe}	 Ls'(Q) 

+	G4 (x,:) H 
{e:qEë)	 1	) 7(Q)	 . 

(cm. (7.10) ii .IICMMy 4.5). OTc1oJa .11 113 (7.12) B reHaeT, qTo	 - 

C	112q(X) \P 3/81 •	
'rs---' 

	

(x —6-3/a	'r (fl \1-6.--3/8 
G41'(x,)J	2 (._L)	•.	11. (–)	H 

(e___ 

q() Wq()/	 {e:qEëJ \(X)/	{e:q€ë) Wq() 

Bhl6Ilpafl S )OCTTOHO SOJIhWIIM 11 11CHOJ1b3R CJ1OB1111 (7.7), (7.8), BHXOJUM K 
7.6). JIeMMa goimaHa I 

TEOPEMA 7.3: 1. Ec4u o6jlacmb Q npu,-LaOilescum KAaccy A tm u (x, ) E U XU, 
mb flpU 2q(X) <q()	 . 

D°DO/'(x, )f	S	 • •	.	 S 

/ (X) — d—	 n (x) . — Iol- 8	W  
)l+q+IrI—e H ()	TI	 )	

•	 (7.20) 

ae k, j = 1, 2, 3; a u r — myAbmaanOexcu, J ul, I rl	m - 1. 
l7pu 2() <p6 (x) 6 npacou 'iacmu itepaeencmea (7.20) c.ileôyem no.MeHJmb ecma.tu 

mo'u x u .	•	 .	S 

2. Eciju o6llacmb Q npuna8dle1cüm	accy A' 4 , (x, ) E U x U, mo npu. 2ü0(x) 
S	 •	S	 •	 •	

S	 •S 

(X)Q_I8I_1—e 
IDXOD , G4k(X,	C	 S	 -	 •	 . 

'n 'x' \.o1-1—.t	'r 
x 17 (---i .	 17 (_L)	•	, • -.	(7.21). 

(e:qj)	1 (x) 1	•	-	:q€	\q()/	 S
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2ae k = 1, 2,3, jai, I -C I :!E^: m; 

!Dz D TGj4 (x, )
Eq

'r (X)IdIe	MY—ITI—I—E 

x

Y.-
T/ 	,	(7.22) 

(e:qE) 	{e:q€i} 

Oe j = 1,2,3; J ai,	f-- m; 

-	 (x)QI0I 
JD aDG44 (x, )l 	c	 - 

Ir (x \e.—II-1—s	'r 
xJJ (_L)	11 (--)	.	(7.23) 

{e:q€i) \q(x)/	{e:qc} 

Hpu 2() < (x) e npaex nacmnx ,tepaee,wme (7 .21) — (7 .23) cieOyem noueni?mb 
MecmaAu monica x U , C itecbix-cepxuuü u nuicnith unaeccu. 

L . oIa3aTeiI,cT13o: Tali HaH BeLTop-ynIHa ---* (G(x, ), ..., G 4(x, )) yoB-
JIe'rBOpHeT OgHopo)ffoi HpaeBOIrI 3a)aue, conpg ceHHO c (6.1) B Q(E) (o603HaeHh1e 
BBHO B AoKa3aTeabCTBe JIeMMbI 7.1), TO BMCCT Mecro JIoRaJIbHaH oLerna 

/3 
^ cr()1'1	f llG"(x, • )llL(Q) -- r() 014(x, )IlLoo((D) 

m=1 

floeKoJIbKy BeKTop-J)yIIIcII4sT 71 —. (DG'(, ), . . . ,DG4k(j, )) iuretci pemeue 
OOOHO	 (6.1) B Q(x), TO 

Dz0DEGjk(x,	

(,
	J ID , IG( ., )IlL(Qx) 

+ r(x) ID T O4k( ., )lIL(Q))	- 

^ cr(x)I01 r()HTI ( 2:;' IlGzmIIL(Q(E) 
\m.1=1 

3 
+ r(x) Z 1I04 IlL o(Q(x)x() 

m=1 

3 
+ r() L' llG14I1Loo(D(z)XQ()) 

r(x);() JIG44 L ( Q(X) XU))). 

OcTaeTca 3aMeTHTb, 'ITO	 - 

- r(x)(x)JJ 
ri(x )	- {e;qe} o1 (x)	- 

11 BocnoJTb3oBamccl JIeMMaMM 7.1, 7.2. Teoperia goHa3aHa I
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§ 8. OIe1IIIL yllRInn Ppirna (Irpojoaoiiiie) 

Hepe&jeM Tenepl. ft OIJHHBM TeH3Opa FpHHa B CJIyae,Kora paCCTOfIHHYI OT TOVeft x 
11 o Bepiumitd q CPBH11MM n oiia 113 3THX To qei-6.nHnce K pe6py, qeri R jpyrot 
Toqfte. 

JIEMMA 8.1: Eciiu Q — oóllacmb r.iiacca A', mo npu 

q(x)/2 < e,() < 2Qq (x),	— " > mm {r(x), r(')} 

cnpaeé3iivao nepaGencmco 

	

Gjk(x, )I	
(r)y>_e

	1, 2, 3 '(8.1) 

e e(x) u e(') '--- 6iucicaüuzee pe6po K mo'iKe z u ', coo,hcemcmeeni-io, ii eeiiu'aiva V8 
onpeae4eKa nepea 'ietoii 7.1. 

• ,LoKa3aTeJ[bcTBo: llyCTb flOK3TJ1H 9, yJoBJ1eTBopaIOT HCBHCTBM (7.7), 
(7.8) M (, p) . E V 8 (Q) — pernen11e KpanoVk 3aaui (6.1) C upaBOrI qacmio 
LOIIyCTHM,TO supp	{y E S2: 2 l y — J < Ix — 'f} . 06o3HaqlIM qepea 77, 
41111 113 C(Q) 'raftMe, 'ITO	= 77, supp	{y E Q: 2 ly — ,9 < Ix — I} ' 

:	(ID7)I ± ID"1) !—< c.  

PaccyncaR AOCJIOBHO TaK me, KR B goimaTeabCTBe JIeMMLI 7.1, flpMXO1MM K 
oueHKe (7.12) (c HOBOfi yHKIII 'eil Cj. 

'BocnorIb3yeecH JIOHaJIbHOl OLWHHOI1 (cm. 3IMM 4.5)	•	 - 

	

Gjk(x, .)	 •	• 

•	 2P,+2 2: 6	 • 
CQq()	- • e-t'e(,') Ix —

	2()±3/8318	 • •

-


	

X ( E G1 1 (x, •) r' [J reeq Pa	•	 • • 
•	•	\l=i	 (e:q€iJ	 LS'(Q)	•	-	•	 .'	

U 

+	G,4(x,•) H Tc6Qq	
)	

•	(8.2);' 
e:qEl)	 L8' (,Q) 

OTCIO)a m iia (7.10)'noJly qaeM	 / •	•	
•	•	

; 

	

IGjk(x, )I	 • 

Ix —	2w+318-318'	 '	• •	 •	 U 

X r()'3 (
	

G,1(x, .) r' H rc6'QqQ 
11	•	 , (c:qE}	 LS'(Q) 

±	G14 (x, ) H r8q8	
).	 • {8:qEl)	 • L'(Q)	

U 

O1eHuI npayio qac-rb ilpu TIOMOUI,H HepaBeHcTa (7.12). I4r1eeM 

6 . 

	

• IG/'(x, )j	CQq(X)	8*8(z) r(x)1_6.._318 
•	 .	fl8+ 2: 6, 

X , Q1 ()	C*e(f) r()16(f)3/8	— 12ô,(f'+3/8-3/8' 

34 Analysis Bd; 2, Heft 6(1983) •	 •
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11.1111, 'ITO TO ne ca-,toe, 
G/'(x, 

fl ^ 
(L0,M

)(x)_P_EI(lx! —_EI'6> (Ix — 

 e(x) /	\ q() 

	

r(x) 1—I,(x)-8	r(fl	1-1.U)-3/8 

(

(8.3)
X 
- Ix -

 

Ecui e(x) = e(), TO npOH3BeJeHHe nepimix Tpex MaoaecTB pa-BHO 

6. 

(
e*e(x) 

14 Ta1 KK q (x)/2	q() ^S 2(x), TO OTO flpOlI3BeJLeHHe i-ie HPBOCXO)MT nOCTORH-
ILo. Ecn me e(x) -J= e(), TO Ix - I' q(x) '	q(),	CimBa TO me 
oIeHHBaeTcH HOCTOHHHO. I3b16llpal1 '1HCJIO socTaTo'IHo 6OJTbIUHM, 3aHaHq1IBaeM 

o}a8aTeJ1bcTuq I	- 
JIEMMA 8.2: Ecjlu Q - o6.4acmb ic.,accaA',mo npu o(x)12 <eq() <2o(x), 

Ix - > mm {r(x) r()} cnpaee3iwe& nepaoencmea 

C	r(x)	a(1 -t	r()	,(&)_e 
•	 -	 G4k(X, )I	- 2 (Ix -	(X -	 -	

(8.4) 

Oek=1,2,3;	 - 

C	r(x) r()	(1t 
- IG1 (x, )I	Ix - j2 (Ix — )

	
(lx 

 

	

-.	 S 

c	r(x)*, >-1—	r() 
IG4(x,	

Ix -	(-	( - 	(8.6) ^1)7 
,L ocaaaTeJthcTBo: OrpaHH'IIlMcn BhIBOJWM oieiiiaa (8.4), TaR 1R HCPBOHCTB 

• (8.5)1 (8.6) goKa3iu3aloTc1I aHaJIOI'H'lHO. flycTb C - cpeaaionaa yrnIwn, Onpexe-
neHian B qoHa3aT eJlbCTBC JIeMMhi 7.4. Paccy?lafl TaH me, KaK B Haane OHa3a-
TejIbCTna jleMMbr 7.2, npimem It epaBencTBy (7.19) (c HOBO (yHRI14et ). 

B cwxy noHdabi-ioil oiieiiin
/ r() \1—I)3/8 

104k(x, )!	c q()	6,_3/8'+1	 - 

'Ix - •J\2I()+3/8-3/8' / 3 

X ('	)	(	'	G'(x, .) r	37 r6.oP 

\	q() /	 (e:qeJ 

+ W4 4(x, .) ji r6.qmaq	
) 

	

-	•	 {e:q€ë}	 L'(Q)	• 

H }1epaBeHCTB (7.9), iioiTy qaeM	S 

-	 G4k(x, )I ^ c (
	)__E6_3/8 

- 0_\1 ô,() —3/8 f Ix - l\263I8_218' 
\ Oq() /
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TaR HaK Qq(Z)	 TO 3 . Ty OLeHxy MOKIIO flepeuMCaTb B BIIJ 

1G4"(x, )J	 S 

^ c ()-2 f_r(x) •\_ô_3I$ (_r(f) \1.6()_3I8

 (Ixe,—MI)
-q	

- I/	\Ix -I/  
Ecrn e(x) =	TO nocJieJHee HepaBeHcTBocoBnaaeTc(8.4); B ciyae e(x) r4= e(). 
caeAyeT BaMeTHTb, 'ITO Ix -	 J1eia goiia3aHa I 

TEOPEMA 8.3: 1.Ecjjit Q - o6fiacmb iiacca A tm u '(x, ) € U XU, mo npu 
' q(x)12 < q() < 2)q(X), I x -	> min ! r(x), r()} cnpaee3.itueo nepacencrneo 

IDxDTaalc(x, )I 

•	 c	 r(x)	
IaI' (_r()	

k = 1 -	- 1±IoI+IrI \ X - J/	\ X 
S	

(8.7). 

ae e(x) u e() - 6IIu1cati?aee pe6po ,c mo'e x U , coomeemcmeen,no, eeAutitma V 
onpeOeiiena nepea 4eM.Ito,2-7.1 U Jul, IT	m - 1. 

2. Eciut Q - o6ilacmb Kizacca Am., Jul, tJ ;5 m It (x ) € U X U, mo npu (x)12 
<() < 2(x), Ix - 9 > min {r(x), r()} cnpaeriizteu nepaeencmea 

- / D;	
- 

D'G4(x, )J ^	
C	 (_r(x)

(FX __TI) Ix	2+JoI+Irl \Ix -
ek=1,23;

 

IDx0.DG,4(x,	 c

	( IX
wr 

	

- Ix - I2+IoI±lI \I x -	 - 
2Oej=.1,2,3; 

JD0DG44(x,

	

	
c	( r(x) )'_1o1_15t( r() ).,q)-ITI-I-C 

I X - ji+Ia+IiI 'I x - Ix -I 
joKa3aTeJIbcTBo 1OCJIOBHO HOBTOHT qoHa3aTeabCTBO TeOpeMbi 7.3. 130 BCeX 

paccMoTpeHHhlx CflTyaLHHx paccroHHue OT OAHOrl 113 TO'leR X MJL11 O MHoaecTBa S 
oco6enHocTei rpaHiiuiI MeHblue, qeM paCcToaHne go jpyrot TOqFnI. EcjrH ice Ix - 

min {r(x), r()}, TO oieiii-ii MaTpuIb1 Fpirna no cyuecTBy Te me, 'ITO 11 B cJIyae 
o6JlacT11 c rxaiofl rpaHMLe4 (CM. [2, 3]). Orpaiinzica BbIBOJOM 3TMX OI,eHoK 
TOJIbRO JI1I OJIeMeHTOB G I (j, k = 1, 2, 3), T3R RaM TOJIBMO OHM noTpe6yloTcn B 
)aHeweM. 

TEOPEMA 8.4: 1. Ec4u Q € A". Ix - ^5 mm {r(x), r()}, mo 

DzoDG/c (x, 'I 	C Ix -	 -	 48.8) 
aAA ecex .4tydtomuun0e?ccoe 1, -r maux, 'mo Jul, ITJ	rn - 1. 

2. Ecjiu'Q E A, mo otenica (8.8) eepna U flU Jul, Irl	rn.	 • 

oRasaTeJIbcTBo: OrpaI4u'IrnIcn npoBepRoft neporo yTBep7RjeHI4n, TK RaM 
BTOOC rioxyaecii aHaJIoI'Iu-jo. 06o3lIa'I14M qepe3 B1 ji1060 OTHPbITWrI map pa,inyca 
o TaKo1, 'ITO dist (B1 , 5) = 0. 11oiocuri Q1 = Q n B1 , P1 = aQ n B1 . Hocie pac-
TmReHHH B 'O paa noBepxHocTb P1 nepeieT B flOBOXHOCTh 0-U'6 RJIaCCa C, np 
'1CM ()yHRu1111, .11oHaiihHo 3aa1ou11e	OrpaIzu'1eHhI BMeCTC C HpOH3BOIIbEMH JO

flopmijisa ?fl paBHOMepHO OTHOcIITeJIbHO 0. 143 pe .3yJIbTaTOB pa60mm [2] BbITeKaeT, 

34*
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14T0 cyL1eCTByeT TCH30 FpilHa { jk } k_ l ducTeMhl CTOKCa B o61IacT11	'Q5 (c 1pae-




BbIM YCJIOBIICNI LInpixie Ha 6—'I'5 ), Ta}oti, qTo 

D1°D?/'j	c IX -	 j, k = 1, 2, 3,	 (8.9) 

lDx 0D? 4 lC l	C IX —	 /	 (8.10) 

Bei op-yHInwa {1k(x, )}_ (k = 1, 2, 3), onpeeneHHa14 npt x E Q, $:E Q5 pa-
BeHCTBaMM	 V 

O,k(x, ) .5-1•k (..,
	),	

k(	
) 

=o_24k (..., .),	 V 

yIWBJIeTBOpHCT C11CTMC (7.1) 8 o6JzacTJ4 S?6 11 OJIHOO)HOMY HpaeBoMy ycioøio 
gHpHxjie Ha  

	

143 (8.9), (8.10) cJieyeT, 'ITO	 V	 - 

lD cDG7(x, )l	è lx — -1-talI,	j, k = 1,2, 3,	
(8.11) 

lDDO sk(x, )l 	c Is	-2-IaI-IrI,	k = 1, 2, 3, 

ré Jul, kI ^ m —1. 

003Ha'InI qepe3 77 4yiiirino 143 ()000 (B5 ), panyio eAmmige B Lcou1eHTpnuecIcoM 
c B5 uiape B 12 . llyCm {G/'} - TefiaOp I'piuia CIICTemEj CToicca B o6JIacTH Q. I1OJ1OHM 

H,"(x, ) = Gjk(x; ) — (x) O/'(x, fl . OqeBilgilo, Be}Top-IyHlcLIIw x -± {H /'(x, )}_ 

(k = 1, 2, 3) yoBJ1eTBOpReT. aajae (6.1), rje = 0 11	 V 

l DoD T(x, fl	c67 3_1 ° 1_ I'I ,	 V 

J ul < m — 2, lxI	m - 1. RpoMe Toro, (x, ) = 0, h(x4) = 0 npu x j B5 . Up'-
MeH)In ci1e)cTBlie 6.4, no.ny'IHM oierny	 V 

IID111k(., )lIVr;.8(Q )	 S 

	

(llD 't( . , 0'Irn-2s() + 11D 5 1h(, )Ilrn_1.8(Q)). V	

(8.12) 

OqeBH)Ho, npaBan 'lacTb (8.12) ecm q(P+3/3_m_T) ii jieBan qacTb MMOP}1PYT 

Hopmy
V V 

V	
P-m+I 

li VD 'H1, )llLs(Q5).	 V 

OTcJoxa ii 113 'reopeMbi C. JI. Co6wIeBa o .iiOaeIIIlM W5" B W —' npir s> 3 nony-
qaeM, 'ITO JIeHaH acm (8.12) He MeHbwe, qeM 

rn1	 V 

c ,' 6fl —rn ++ 3 /8 IIV jDIi,k ( . , )IlLcQ5. 
10	V	 -	 ' V	 V 

CjIeJoBaT6J1bHo, npu x, E 06 V  

D;D5'II/'(x, )I	c-I-N-101'	 V	 (8.13) 
\	 V	 V 

	

rje j, k = 1,2,3, Jul, l'rI	n —1. TaH Ha} lx -	5, To(8.8)cJIeyeTHenocpe-
cTBeHH0 148 (8.11)H . (8.13). Teopeia goHaaajia I
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M&i He H3JRI cJ1yal4, icorja TOqKIt x, pacnojioaei AaaeHo jpyu OT gpyra 
- Ranpl1Mep, Horga OHEI 6JIB3KH K P3HbTM BepIuHHaM HJIM pe6paM, HCXOHEIHM HB' 
pa3HrdX Bepahlifi U T. H. 3TH CIITYa.UHH paccapiisaiocn flH HOMOILUf aHaJiori'iHbLx 
npiieMoB IN pa. 3Be inimb npowe. OrpahhIIH1cH hOpMyJ[llpOBKO o1eHoK Tefiaopa 
FpllHa B ciyae; KorJa TO4KH X H 631H3KH K pa3HUNI BeprunHaM. 

TEOPEMA 8.5: 1. Ec.,zu o6.ijacmb Q ñpunaOdred;cum IcJzaccy A tm, U(p), U(q) . - 
.airue ocpecmnocmii oepzuun p, u q, x E	E U(q), mo 

-.	 ^5 c(p,	 )$4-II 

x ii 
W)

—.b0I_e

{e:pc 	{e:qEë} eq() 

20e k, = 1, 2, 3, a u r - yiumiuinaeic&,	m - 

	

2. Eciut o64acmb Q npunaôile3scum . hiraccy	x E'U(p), E U(q), mo 
IDz0DG(x, )I ^S c(p, q).(x)lIc 

-	 ,	 're / (x \,.—IH1	'r (L) ,.— I

T 

I— 
-	

{e:pel} t, (x))	e:qEiJ \q(e)) 
aôe k = 1,2,3, Jul, ij	m;	 - 

^S c(p, q) ep(x)'"_1"  

	

'r 
(x\\ v,	 'r 

-	-	 x H (---) 
kI8 

TI (.L 

	

levee) \Op(X)I	(e:qeêJ \Oq() 

2aej=1,2,3,IcrI;IrI	m	 - 

ID aD TG44(x, )J ^ c(p, q) ep(X)UPHGI.-1	 - 

/7	 1 (\ \.—laI-1— 

	

{e:pel} \Op(X)/	 {e:qel) 

§ 9. llpninun maiceini tyma gasi ChICTliM CT0ICCa - 

IlyCTb 12 - o['paHHeHHaH o5JIacTb iviacca A'. , PacctoTp11M HpaeByho sagaqy 

—v4+Vp=O,	div='O B 12,	
5	

(9.1), 

UIQ\S = T .	-	 S	 (9.2) 

0603HallM qepe C0 (aQ \ 8) HP0CTPHCTB0 (yHH1A1t1 Ha 312 C E0MnaHTHhIMII HOCI4-
TeJIRMU Ha 0Q\8 yoBjiemopnioiwex ycJiOBnio Feiwepa nopaja a. Hym ewe 

MHoaecTBo ()yHKEHI Ha 12 TaKhlx, qro 

H	H 7e L	< 00.  
qEl'	)e:qEl}	L(0) 

ABaJ1orMqHoonpepe.11HeTcn IIpocrpal-IcTBo L'(3Q). 
HocjiegoBaTe.nbllocTi, 4YHHLU1t1 {V,(m)} k6 iacca C0 (3 \ 8) Ha3oBeM annpoiccuMu-

pyiou4ei /Jyniu,o 7p n3 L(3Q), ec.nH {(m)} CXOJMTCH I'IO qTId B3C Ha 312K )yHKIHU 
ipH	 S	 - 

COflSt 
L 6 (	)	 S
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llycTh{(m),p(m)} - nociieoBaTeJzbHocTb peu1eHHcIaayarn (9.1), (9.2) no npoc'rpau-
crBa W2 1 (Q) x L2(Q) c )aHHh!Mn tnpnxie p(m) E C0 (aQ \ 8). fleno, qro 

= I E	(x, ) 9k(m)()	 -. 
J k=lN 

'00 

-

	

f3aak
p(m)(x) 	 XE

k=1N 
00 

Cor.iiacno Teopemam 7.3, 7.6 qaH no6o1 4I4FcI4poBa1IHot Toq M x € Q nee 

(x, )	c(x)J7.	)-1— 	(9.3) 
•aN

	qe	 (e:qEã) q&) 

re!k	3,l	:!E^4. 
[Ipeno.moIcnM, 4T0 BeKTOp-yu1cInsT	flpHHOJIKMT HpOCTpaHCTBy L'-(aQ), rge 
5g < V e	I3q + —Y e < 1 + /q. Ec.jin {(m)} - annpoicnrinpyioaan noc TeJoBa -

{e:qEã} 
TeJlb}Locm, TO, B cuiy (9.3), rrocJIeoBaTe.11bnoeTh ((m),p(m)} CXOJuTCn B xaac)oi 
TO'fle Q n irni npejena {, p} cupaneinno npecTaB.11eHHe 

(x)=	iXI ds7 )k(4), 
J kN 

00
-	(9.4) 

f
p(x) = 	 -(x, E)k() ds 5 ,	x €Q. 

k1 
•	 00 

Hpee.m (3,p) 6yeM I-IaohIBampemeHneM aaa qFi (9.1),(9.2) c g aHHbIM11 ,1i4pMxJIe no 
L(aQ). OqeBnHO, (), p) He 3BHCHT OT Bbl6opa arInpoidHMnpyoue1 noc.nejoBa-
TeJuHOcTn. 

TEOPEMA9.1:HycmbQEA1.uEII(aQ),ae• 

Ie < 7'c,	q + E âe - 1/2 <1/2 + /2q	 •	 (9.5)


{e:qEi} 

OAS -	ecex e E ff u q € 9. Toaa uAteem uecmo nepacencmeo 

! I b II.L2 (0Q)	C	
(0Q)	 (9.6) 

,ToRa3aTeJIbcTBo OCHOBHO Ha HenocpeJcTBeIInott oieHIe niierpaia (9.4) HpH 

I1 flOMOfl HepaBeHcTB, BbrBeeHHbIx B § 7, 8 IJIH f10113BOHbIX ajieMeliTon G k Mar-
pntni ['pnna. OqeBnio, 'ITO JOCTTOHO IlpoBecTil yoKa3aTeJ1bcTBo B npenoio-
?EeHnhI, 'ITO I-IocnTeJIb BeKTop-(J)yIIIuwn IlMeeT MaJIh1i gHameTp. OrpaIIu'-mMca 
uan6oJ1eeTpyHNM cJIy'IaeM, Horga HodilTejib 0 COJP?KHTCH B OHPCTHOCTM U Bep-
IflIlHbI q H TO qKa X npHHajjjiemllT .TOrl Me oEpecTnocTn. 

BaJunlueM ucuojiboyeMhxe Aajiee oLeHrn-I(yI1HLnn 3G/'(x,)JaNE ,j, k = 1, 2, 3, B¼b1 
TeIcaIotLne w37,8. Ecin €,E 1 , rjieE 1 = {: € U  (OD 8), 2(x) < ()},To 

•	( \l4-1	'r 1  

—2—	 ,j	•%1	
•	 (97 

aN^ /
 -	EJ \ q (x)/	{e:qEi} \q(x))

7-



	

YpaBHeHHH MaTeMaTll qecKofl 4mamut II	535 - 

Ecrni E E2 , re F2 =	E U  (aQ\S), 2q() <q(X)}, TO 

o ()I-1-t	r (fl r (x) " (x, ) ^ C ;q(x)t {/L} (b))	{JL} (AX))	(9.8) 
Ecjiu € E3 , re F3	E U n (Q \ 8), q(x)12 < q() < Zeq(x), Ix - 9 > mm 
X (r(x), r())}, TO	 - 

aG.k c	/ r(x) \.(x)-t I _ r() \(E)-1-	 - 
—'- I )	 I	I	 (9.9) 
3N	 Ix - 2 jx -	— I/ 

flycmTeuepb. E E4, rje E4 =	€ U n (aQ\S), Ix — <mm (r(x), r())}. TaR 
IcaK 4YHREU1R X -k Gk(x, )faNE o6paIIaeTcH B Hy.r[b H a aS2 \ 8 ii no eopee 7.7 
1V0,k(x, )I	C 1X	2, TO 

(x,	
cd(x)	

d(x) =dist(x, aQ).	 (9.10) 

llpecTaBHM iierpai 

f_(x)k()dsE 
0 

B nue cytMi,i ufiTerpaJioB I, no riHonecTBaM E,, 1 = 1, ..., 4. Buy oI.eHoK (9.7) 
go (9.10) n03BoJIHeT cq Tam, 66 orpawienn o6uHocT1, qTO Q n U = K n U, 
r'e K - 1collyc c pe5paMn. 

FIMeeM B citily (9.7)	- 

'ii.	Cq(X)	
TI (-'-{e:q€ö) 

-	

- 
0 X fe,W`-"-+' 17	 ds.


{e:qc} 

nocaeAHKA HI-ITerpail Ma?RopFlpyeTca BeJlI4qHHog 

CIILQ)f q() fl 
(()._l_ö._e 

ds1.	(9.11) 
Ei 

TaR H&H, corJIacHO (9.5), i9q + L' & + 2 ±	> 2, TO (9.11) He BpeBOCXOIU4T 
fe:q€i} 

C	 q(x)0 '.	
- 

TaRMM oSpaBoM,	
0 

C III!j.j 0q(x)_PZ6JJ1(i),..	
0	

(9.12) 
:qEi

HocKoJibicy c5j < ' Ve, TO, BbISupan e JOCTTOHO MaJthIM, MO?+cHO BaMeHwrb B (9.12) 
IIo}ca3aTeJlb 1'e — E Ha ô. CJiejoBaTeJibHo, 

U11I LT 	•C Ill 3(3Q)	-	 (9.13) 

1'
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•	B cxTy (9.8)	 -	 S 

112 1	q(x)1	11	
5 

{e:qEë) 

X f ea)".–I-. 11 
(re(e)y._l_8 

II ds;. 
{:qEë)	q()	 S 

E, 

•	 I4HTerpaJI B npaBoi qacTil He rlpeBoeXoHT nejrnquimi 

S	 S	

•	
r (4:)  

•	C lIIIL.(Q)J" q (4:)	1-Eö.--JJ	
S

:qEi) (TI (T) f.

E. 

Cor.naci-io (9.5), /tq	- 1' > —2, rlOaToMy nocjieAHKft i1nrerpaJl He 
óoilbme, q em coq(x)l Pa-i- E.• I4TaH, 

1121 5 C lIIL.(a) eq(x)	rI((X)) 

H, BHaqHT, I. 

•	IIJ2IIL( , U)	C I L(Q) .	•	 S	 S	 •	

(9.14) 

B cii.iy-(9.9)  

	

S	 S 

I I	 ds 
Ix -	

I)I  

•	^ C j	r(x)=f	 i: {eö) eM	ds 

OTc1oJa	 •	. 
/	

1131	c !lI L . (Q) r(x) 1 Oq (x) mô	 - 

-	
•	 r(4:)'(E)1	r(4:)	(E) 

xf x	 (b-)	
is.	 •	 (9.15) 

•flycTb . V, * - oHpecrHóeTb B 9Q pe6pa e, B }cOTOpOfl e(4:) = e. HilTerpaJi ia (9.15) 
OIJHHB&TCR CMMO BbIpa?FeHI1i B14ya 

-	S 
•	 •	 • •

	
- 4:I1+	(E)_2e 

ds,	 •	•	 (9.16)' 

re e - uo6oe pe5po, Hcxognuee 113 BII1I1HbI q. Ecjui e(x) = e, TO Ix - 4:1 
H 11OTOMY nipaiceie (9.16) He npenoexou 

c q(x)3_1_22tf r(4:)._1_L_ô. ds	Cq(x)_V1.	 -
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.IlycTb e(x) = e. Tora lx - J ^ c(r(x) + r() - x' —'l) rje x', ' - 6ru1atmHe 
H X, 'TOqKLI pe6pa e. OTcIoa cJ1eyeT, q ro (9.16) He Sorn,me, '1CM 

00	 ( f-(,r r	r.1._6dz 
j .(r + r(x) + zl)"2	 0 

00

dr	 S 

^ cOq(X) f (r + r(x))2'.2 
= c(x)o. r(x)_v._ô+s. 

HOeHOjI1,H T V > JÔ, TO oKoHqaTeJLbI-io noJ1y1aeM, 'ITO (9.16) ecm-
Xr(x)'''). 3uagHT, - 

131	C 't1L(Q) 
eq(x)ö

Q—W) 

C	11
• {:qel)	(z)/


TaHHM o6pa3oM, 

113 11 00	^ C lll 00	.	 (9.17) -
P. 

	

L(QnU)	 - 

OcraeTcH oLeHwrb rn-ITerpaJI 1. Hrieeri B C14JI (9.10) 

114 1	c llllL(aQ) d(x) f Ix' — l 3 e()	fl	ds1...	 (9.18) 
{c:qEl} •; 

LJocTaToquo PCCMOTPTb nHTerpaJI BHa 

f IX —	 )— H	d8, .
	

(9.19) 
VflE,  

	

- rje e - jno6oe pe6po, ucxojmuee ha nepmnmi q. Tax KaK (x)	QqM, TO (9.19) 
He npeBoeXO)HT	 S	

0 

ix —	 ds1.	 (9.20)
f  

VrE4 

O qeBHHO, diam (Vg .fl E4) ^5 c(x). HpoMe TOI'O Ix—	q(x) B ciyae e(x) + e, 
14 IOCI1OJ1bI	<v< 1, TO BIIpa?HeHHe (9.20) He 6oxbme,qeMcq(x)_PEö_1. 
Ecui e c(x) = C, TO 2 1r()	r(x)	2r() ii iiupanernie. (9.20) 
BeJrn4I4Ho1	-	

0	 - 


_. / r(x) r ds c(x)	kox) )
—1,
 Ix— 

	

E	
-	 - 

^ c q(x)0' 
Ti (r(x))_6. 

d(v)- 1 .	 - 
{e:qEl}	Q(X)	 - 

3HaqlfT, (9.19) He npeBOcXO1HT	
0 

Cq(x)	H r(z) 6. d(x)'.	 0 

	

(e:qE4}	 -	 -	
• 0
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OTcIoJa vi 143 (9.18) Haxo4M,qTo 

IV4Ii L . (QflU)	C IkPII_(Q)• (9.21) 

• CIajNBa11 oIeHRH (9.13), (9.14) 7 (9.17) 14 (9.21), aaHaH qHi3aeNt goKaaaTeJlbcTBo U 

4aCTHbIM	c.1yaeM	AoHa3aHHOii	TeopeMi (j9, = 0, 6, = 0)	BujuleTcH uprniøn 
Ma14c}IMyMa MupaH.ta-ArMoHa gaff CHCTMbI CToHca B ' 0SJIaCTII Rjlacca 

CJIE,LJCTBHE 9.2: Eci!u 5 E L(3Q), mo ueem mecmo 

k!ILO0 Q	^ C IIIiL(Q).	'	• (9.22) 

I(poMe moo, ec.izu-5 E C(Q), mo 3 E 

flociieHee yTBepIJenHe BBLTeKaeT M3 (9.2) 11 U1TPPbIBHOCT11 B Q BeH'ropa c	opo-
0TH v,•oTBeqaIouero r.1aKuM JI411biM )1upHxJIe (cm. cjlegc'i'BIIe 6.6). 

• § 10. CHCTCMa IIaBI.e-CToKCa B orpanhi'ieiiuoll o6J!acTn 

C.ieyioiuee yTBepnc)eHne HO CY[ICTBY Il3BecTHo (CM. [1: r.u. 5, § 5]). 

JIEMMA 10.1: liycmb (,p) E W2 1 (Q) x L2(Q) - peueue aaOa'u 

—vzlV+Vp+Vk —=/,	 •	 . (10.1) • 

axk 

div=h	B (10.2). •

(10.3)• 

1. Eciw Q - o6JIacmb sAacca A m(m = 1, 2,...) it 

•	(1, h, fl E.W"j(Q\S) x W(Q\S) x W'Q\S),Moe 

(1 <s< +oo),mo (3,p) E W"j 0 (i) X Wj(Q\S). 

2.EcJu9-_o61acmb,AaccaAm.(m=1,2,...;0<cc<1)u 

(f,h,q)E Cm-2. .(D\S) x Cm_l. (Q\S)x Cm.(aQ\S), 
mo

(v, P) E Cm.(Q\S) X 

HpHBeeM HeCHoY[bKO Teopem 0 3a. BUCHMOCT11 CBOftCTB o6O6ujeHHorO pemcHmn 
aaaq	(10.1)—(1O.3) OT. CBOiiCTB rpaiiiiiw 11 (PyH1cuHil / 	h,	. 

TEOPEMA 10.2: fIycmb,(,'p) E W2 1 (Q) x L2(Q) - peueuhie 3a8a'u (10.1)-
'(10.3). Eciiu Q - o6iacm	,acca A' u	 • 

(T h,	) E V(Q) x V 8-(Q) x V.18(3Q),

I 

aae nova3ameAu s,	,S no3'LunenuKepaeencmea.4 

6 e	"1 + 21si < jflf (10.4) 

•
	

—min {jImAI,1} <fiq+ Z. be 	I +3/s<1, (10.5) 
-	{e:qEiJ
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mo

(, p) € V 8 (Q) x V8-6.(Q). 

T oua3aTeJlbcTBo: 1. City'aü s< 6. HycTb 77, - rjiajirne 4)yHKLurn B Q, paB-

liMe eJHHrne B6Jrn3lI mHomeCTBa S H nyrno BHe majiori OKPCTHOCTM 5, 77 77. 
IlMeeM

—0 7) ) + V(7)p) + 77	 - h7)v	:	 (10.6) 
aXk 

div () = h, B Q,	 (10.7) 

7)VIaQ=9 1 .	 (10.8) 

3Jecb HOBJT npaBan qacm (, h 1, ) npuHaMeEMT TOM ice Haacey, VTO H  
(no JIeMMe 91). 3aMeTnI, '[TO 

a(,)	3(Vk?) = —v -- E L3(Q) aXk	 aXk	 axk 

11 TaH ocai L3(Q)c W3-'(Q) iipii rno6oM s < oo, TopaneHcTBo (10.6) nepenhichlBa-
eTcH B BI4)

	

	 S 

a 
—vL1(rf3) + I7 ( p) + - (ak) — h = /21	 .	 (10.9) 

aXL. 

rJe-BeHTop-lyHKLHn /2 npHna)JIencuTHJIaccy V'8(Q), a loa4H1weHTM ak = 
- rlpocTpaHcTBy W2 1 (Q). TaIdHM o6pa3oM, BeKTop-IyHKEHH (ii, q) = (, p) y.io-
JITBO1IT JIIIHC riHori KpaeBOfl 3aga xie 

A(, q) + B(ü, q) -F 0(i), q) = (12, h 1 ,	 (1010) 

re A - onepaTop 3aa'rn CToIca,	. 

B(i), q) 
=	

0, o} . 0(i), q) = {—hi), 0, 0}.. 

TaH KaH s < 6, TO 

•	'Ia(ak-u)''	 3	 3. 

Ii aXk "V'(a 
^ c E Iaki)Ij 08	= C E	 (10.11) 

II	II	-	)	k=l 

rje w - BecoBaH 4yHI[u4H, 3HBIIBaJICHTHaH 17	J7 r 6. B6J111311 MHoHecrBa S 
oco6em-wcTei rpan1Iui. CJIe)oBaTeJIbHo,	qE9	{e:qE6J	 S 

I

aX	 l.8(Q)	C E IIakIL .(Q)I!uw II	.	 (10.12) 
ii	 k=l	 L'(Q) 

CorJiacHo Teopeme C. JI. CoSojIeBa, W8 1 (Q)c L t (Q), re t = 3s/(3 - s) npn 8 < 3, 
= 00 npn s>3 K t - no6oe viac.iio 113 (1, co) npn s = 3. floTor1y upaBaq qaCTb 

HepaBeucTBa (10.12) He flBOCXO)HT	S 

3 
C E IIakIIL'(Q) Fill V 8 . ( Q )	 . ..	S k=1
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PaccMoTpiM oneparop C. I'IMeeM IIPII S < 6 

•	IIhi 1I —i	c IIhüI o.	IhlV' huh 
•	 V.	(Q)	 V.	(uI) 

re r = 3s/(3 + 8). CJIeoBaTe.ribHo,	V	 V 

h!h hI_I 'S	c h j'	Fill
	 • V 

HTaK, 'npHs< 6 oIeparophI '	 V • - 

B, C: V 8 (Q) >( V 3 (Q) -^ V'f(Q) X VO48-(Q) X Vy8.3(aQ) 

HeIIpepbIBHbI H, BCJIeJCTBite MajiocTu }toc14TeJIe y}tKIU1ii ak H h ,,nMeIoT MaThIe HOPML&.' 
B	CTHOTII, TO Me Bepi-lo it npi4 s = 2, = 0, = 0. Cor.uacuo T eopeie 6.1, 

	

is	0 
ou	u epaTop3aJaitCTo14ca,oIlpeeJ1eI1nh1eHa W21 (Q) XL2(Q)H aa Vf(Q)x V'3-(Q), 
liMelor HenpephrBHble o6parie,. HOTOpEae COBII3JIOT Ha nepeceeHin4 CBOitX o6- 
iiaCTeri onpeeTIeHHR 

V f(Q) x V(Q) x yl_l88(Q)
	W,- I (Q) x L2 (Q) x W2112(3Q).


iloaroMy na (10.10) 14 MaJIOCril HopM onepaTOpoB B  C cJ1eyeT yepnqeøe reo-
peMu upti s < 6.	 •	 ,• 

2. CILy'auis	6. flpii flOM01IH HepaBeilcTBa FeJ1bepa npOBep$IeTCJT, qTO 

V(Q)cVr._;(Q), 
•re e - aioe rIoJioHurea1bHoe qucijo, a RoMnoHelImI BeHT0pOB /214 noqi4HeHw 
HepBVBeHCTBaM	 •	 •	 s 

< (s - 6)/38,	Uq ±	' Vg < (s - 6)12s.	 • (10.13) 
{e:qE}. 

Byei Cq IITaTb, WO . JIeBble qac'ru HOpaBCIICTB 6jiitsitii H CBOHM BCPXHHM rpaH14Ial%t. 
Ilpu aTOM yC.rlOBirn noKaaaTeJlu ;n 1, S = 6 e, - 2, -. iT yoBJIeTBopR1oT 
HepaBeHcTBaM (10.4), (10.5) Coruacao it. 1 )oua3arenbcTBa, peweuue (i), q) upu- 
HaJIeKur npOcTBaHOTBy	V	

:	 • 

V 6 1 -(Q) XV° . (Q).	 • 

B ciuty HepaBearBa I'eJIhjepa'	 •	 •	 • 

Ihu II v L3+.(Q)	IFuhI,i.	hIÜhl (Q)	•	 V 

re0<eo<3_e,=2(3_eo—e)/(4—e)(3+so),re(6—,e)(ôe—v) 
X (1 + e0)/(3 ± ) (4 - ) H V	V 

q+
{e :qeë} •	 (e :qE)	 /	- 

Ho TeOpeme C. A. Co6oneBa, ()YHii1 ak, BBegeHHbIC B 1.1, npuuaiteita ILpOCT-

PHCTBY V°(Q).	 V	

V	 V	 • • 

V 
3aMeTHM Terleph, 'iTO BeK'rop-()yHituHfl (iZ, g) yjwa.uerBopFteT jmue j uoi HpaeB61 

aaaqe	
V	

•	 V,	 - 

= (T3) hl, 1),	
V	 V	 '(10.14)
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re D(, q) = fak	, 0, 01'aT3 E V'(Q)(cp. c ii. 1 joHaaaTeJmcTBa). OLennM 
0xL-

HOPMY oneparopa  

D: V 8 (Q) x V 8-1 (Q) -^ V(Q) X T'Q) x Vk'8(aQ). 
HMeeM	-

-V 

afr— 18	c ra$ — 08 ax L.
 

liv..(Q) -	 V(Q) 11	aXk 

3 
^5 c L' lrakIIL(Q)ftu I 1,8	 (10.15)


k=1 V4 - (D). 
OqeHn)o,	 V

re 
akrl	C	11 eq0 JJ r6" H Oq+ H r,— 	 (10.16) 

qEq	{e:qEe}	qc 8	{e:q€i}	2q 

YumIBaH orpauuqena (10.4), (10.5), icoTophiM HoJ qh4HeHbi nO1ca3aTern , , a 
aicice Tpe6OBaHHcI K nolcaaaTeJuIM /1q H V, no.nyaeM HepaBeHcTBa. 

lq+ l	2 Te>0,	 c+1>O.	V 

{e:qE}	 V 

TaK KK HodHTeJlH q)YHHiAtiA ak pacrroJIonceHbI -B6J111811 MHoacecTBa S u ak E 
TO143 (10.15) n (10.16) BiTeicaeT MaJiocm HopMbI brieparopaD. Tenepb,IcaKuB 11. 1, 

ripn noMOIrH TeopeMbi 6.1 riojryqae yTBep qeiine 'reopermi npn	6 I	- 

-. TEOPEMA 10.3: flycmb (, p) E W2 1 (Q) x L2 (Q) - pewenue aaau(9.1)—(9.3). 
Eciiu Q - o6liacmb ,acca A2 u 

h i fl E 

'eOe nwcaaameiiu s, , 5 noô'unenb& nepaeencmeat	--	 - 

a 6 - 2 
+V 

2/81 < inf "()	:	 (10.17) 
•	 -	 Ccc	 V	 - 

q± !'ô6 2+3/8 <1/2+ min {IIm1I,1},	-	(10.18) 
-	{e:qE}	 V 

mo	 V	 - 

V (0 p) E V 8 (Q) XV(Q).	 -	 V 

V LonaaaTexbcTBo: 1. C4y'aiZ s <3. 3aMeTHM npe ce Bcero, vro BeKTop-hyHK-. 
V	

1HR (ii, q) YAOBJIeTBop qeT KpaeBoll aaaqe (10.14), re 

V	T3EVV8(Q),	h1-EV 8 (Q),	E V.1(aQ).	 (10.19)


,IocTaTo qHo; Hatt Ii B n. 2 goHa3aTCabCTBa TOPCMH 10.2, y6enmcH a M1OCTH 
HOPMbI orieparopa V	

V	

V	

V 

D: V 8 (Q) X V- (Q)	8(Q) x V —' 3 --; (Q) x V1i88(aQ).	
•	 V 


B cnzy hlepaneHeTna FeJIhyepa  
V	

3	 V 

ak - 0.8	f IIaklIL.(Q) IIw Il 1.68/(6—a)	 V 

ôXk Vj(Q)	k=1	 c	 V	

5
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TaK1aK3s/(3 - s) > 6s/(6 - s),	 1.38/3—s VP.6 

HpHMernIR Teopemy C. .11. CoôwIeBa 0 BJIo?1eHHI! W42 B W 1(8) , HoJIyaeMHepa-
BeHcTB0

l wCI 1.38/(3_8)()	C Ilibli , 2. •	V8,-( 6.Q)

3	 S 

CJIeyoBaTeu,Ho, 5HopMa oneparopa D He npeBocxo)uT C E IiakIL .(Q), u oHa maiia B 
k='l 

CH.JIy T01'O, 'ITO 4yH1II4H ak C0Cpe0TO'IeHhr B6J111311 MHo?KecTBa S. 
2. Ciy'iaü s	3. 143 HepaBeHCTBa Pe.7IbJepa BbITeKaer, 'ITO 

V (Q) 

re iioHa3aTejix no'IMHeHhI HepaBellcTBaM 

Pg < 2(s - 3)13s,	+	'e <(s - 3)1s.	 (10.20) 
-	 {e:qEëJ 

ByJeM cqHTaTb, 'ITO AeBbie 'IacTlI 3T11x HepaBeHcTB 6.Irn3KM R CBOHM BPXHHM rpaHu-
1aM. floicaaareiu m = 2, s = 3 - e, - /2, ô - V yJWBJIeTB 0pHI0T yC.UOBHHM (10.17), 
(10.18).Cor.rracHon. 1 )o1ca3aTeJIbcTBa, BeKTop .4y11IIuH (Z, q), OHC).UHH3H B )OK8-
aaTeJIbcTBe TOCMbI 10.2, HPIIHaAJle7fMT upocTpaHcTByV----. (Q)x V-----.(Q). 
flo reopeMe C. JI. Co6o.meBa Z E V-(3 	B cuily HepaBeHCTBa FeJIbJepa gim

.mio6ux noIa3aTeJIet1 , f MMeeM'  

Fill 1.3+3e (Q)	II HvI.a3/e(Q) !I1JI	(Q)' 
•	 P—l.6—, 

rAe = [ - x(fi—u)]/(1 - a), il=	-a(  

(3—c) (1 + 3c)1 - - 2(1 - e)(3 + c) 

JIOMHM ë	a(—),', = a(5—v). Tora npai3an uacTb IlepaBeHerBa (10.19) 
KoHeqHa H, 110 TCOpeme C. A. Co60JIeBa,	 - 

Ii e H r'uEL°°(Q).	S 

qEY	(e:qEi} 

3aMeTH1, 'ITO corJlacHo OFp&HH'IeHIIHM (10.17), (10.18), (10.20) dnpaBejIHB& Hepa-
BeacTBa

{e:qEëJ 

CieoBaTe.11bHo, HOMLI IIrakIILooQ (k = 1, 2, 3) MOHilIO eqilTaTh AOCTaTO qHO MaJthIMH. 
IloaroMy I-IopMa oneparopà (10.19) Taie HB.uneTcI iiaiolL leopeMa Jokca3aHa I 

TEQPEMA10.4:J1ycmbQ—o6iacmb ciaccaA 1 , 0< a <1, j ( 3 , p ) E W21(Q) 
xL2 (Q) - pezuenue 3aôa'Lu (10.1)—(10.3). Ecizu 

(T h, ) C N(Q) x N(Q) x N(aQ),	
•	 S	 -
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eOe noca3arneIu c', fi, j noö'unenu iepaee,cmea	 - 

13e - 1 •	< 	 (10.21) Ee 

—min {I Im2qJ, 1 }<q+	ôc1-1,	 (10.22) 
(e:96) 

mo (	) € N -i(Q)X N(Q).	 5 

L	 Hcao, 'ITO LIH Bcex s E (1, co) 

(T, h, W E V () (Q) X	()(Q) x 

rje T-1 - Beiop C KOMHOHeHTaMH {'J' -	Tq - uuc.uo pe6ep, cxoja-
uixcn B BepIn14He q, a 6 - - BeH'rop C HoMfl0HeHTa1H {ö e - x}. 148 (10.21), 
(10.22) cJ1eJyeT, 'ITO flH 60JIbIIIHx S BbI[IOJIHAIOTCn ycJIOBHIf (10.4) 7 (10.5), B }cOTOpbIx 
uoHaBaTeJrn , a c.neJyeT aaMeHuTb Ha , + a  - 1),	3HaqHT, no TeopeMe 10.2 

(,p) € 

TaK ifaK W3 1 (Q)c C0.1_318() (npit. 60Jrbuhl!x s), TO 

re = (1 - T) ( - 1 + 31s), = - _1+ 31s. HoaToiy 

€  
3aIeTHM 'renepi,, 'ITO BJIeMeHTbI flOcJIe)HerO npOcTpaHC'rBa IIOJly'IaJoTcn B P3JJb-

TaTe yMHoneHHa aJIeMeRToB 1IpOCTp8HCTBa N-T)(Q) Ha 4yHHiJHo J 
re e = 6 6 - 1 - + 31s, C, = !q + (Tq - 1) (x + 1 - 318).	 {e.qE6) 

PaccMoTplIM orieparop D, onpeJeJIeHI-1h11 B )OHa3aTeIhcTBe TeopeMbx 10.3. Tpe-
5yeTCBJ6Ka3aTb, 'ITO HOpMa oTO6paHeHF11 

D:N j (Q) XN(Q) -^ N 1f(Q) XN(Q) XN(ôQ) 

MajIa (cp. C JoHa3a;ezbcTBOM TeopeMil 10.3). l4MeeM

aiv
 ak -	^C rak—	.	 (10.23). 8Xk N (Q) 	TX-
 N4 (D) 

ilpilMeM HO BHHMaHHe, 'ITO a = Vfr, re C- yHRI11M, OTJnIquag OT HYIB J114alb 
B6J111311 mHOmeCTj3a S. Taic RaR 

-l-T)() - flpOCTpaHCTB0 MyIb+HnJu4HaTopoH 
pIH mKaJIbr Nr1(Q) (cp. [4]), TO npaBan qaUb (10.23) ue npeBocxollT 

C
 11 

Ir H q' H r6'. o	 I qe'	(e:q€ë} 

X
 11 

0 17 	175 T0" 
o	iIi 

qE'	(e :qEë}	 () 

CpeJHaH Hopia HOHe qHa B CIy Bbl6opa nolcaaaTe.ueit C q H r 6 . MaJlocm.nepBoii HOpMLI	- 
BrITeKaeT 113 uepaee}ICTB 1 - t6 > 0, 1 - - ' t6 > 0, KOTOpbIe, B CBOIO OqCper, 

S	 (e:qEöJ 
CJI1y1oT 113 yCIOBH1 (10.21), (10.22). Teopeiea AoHaaaHa I	/	S



544	B. F. MA3biI u B. A. HJIAMEHEBCIcHfI 

• TEOPEMA10.5:HycmbQ—O64aCmbKJiaCCaA 2 , 0< 0, <1,11 (3,p)E W21(Q) 
X L2 (Q)— pezueniie daôa1 u(10.1)—(10.3). Ec.8u 

(1, h, C € NQ) xN(Q) xN(aQ), 

20e nolca3amejtu x, , nounen& nepaeencmca 

5e - 2 — j <inf c1(),	 (10.24) 
- CEO 

q +	- 2.—	<1/2 + min flImAq , 1),	 (10.25) 
e:qee}	 S 

mo (, p) € N(Q)XN(Q) .	•	

S 

•	o1ca3aTeIbcT130: HpH Bcex s E (1, oo) 

(T, h, ) €	 x V ( — ) o--(Q) x V—)Ô--(aQ), 

re lic1IoIbaoBagbI Te ace o603HaqeHHg , qTo H B goHaaaTCJIbCTBe TeopeMi 10.4. 143 
(10.24), (10.25) cJIeyeT, q ro upi 60Jibinnx 8 BbIUOJIHHIOTCg yCIOBH(10.17),_(10.18), 

B 1OTOpbIX noHa8aTeIli fi, 6 aaMeHeHbI noIca3aTeIHMH	+ (T - 1), 6 - .cc. Ho 
TeopeMe 10.3	 5	 5 

(	 r)	 S	 •	 S 

H TO ace BHO j jrn Be}cTop-4yHHIu1u (ii, q), onpeeJIeHuO1l B golcaaaTe.ubcTBe Teo-
pec 10.2.	 S 

Hycm x € 0 11, icaic u-n § 7, 0(x) — nepeeeqeHice o6xacrn 0 11 mapa C 1eHTpOM 
B TO4!ie x u pauyco r(x)/2. MaCTHbIM cJ1yaeM HHTPHOTJIUU0HHb1X HePaBeHCTB 
PaJ1bupo-HnpeH5epra [5, 6] nnJrneTcs oieuica •	

S 

S	 iiiL00(G) ^ C lillW.(G)lliIV(G),	
S 

re s >3, = s/3(s - 2), a 0 - orp811HeHHaH o5IacTb. C allnmmqeBofi rparn1e. 
HoaToMy	

•5	

•

 IiliL(D(z)) ^ c (lI V (I lIL.(Q(%)) -+- ft	llL(Q(z)))" lIIlL'(Q(x)). 

OTc1OJa no.uyaeM	S	 S 

IT	H r4)	Ci.s	 iiiLQ), 
qEØ eq {e:qci} •	L(Q) 

rje	 •	 S	 S 

= [19q + x(T —1)] s13(s	2),	V = (ô - c) s13(s —2).	(10.26) 

Hojiar'aa 3ecb0 = aVk/axj nrni P	vk/r, flOJ1HM	 S	 • 

fl qU Ii r '(l Vvj + lvi r')	<00.	 5 

qc9P	(e:qEêJS-	
L0O(Q) 

	

CJIeoBaTe.ubHo, € N°;+(_)(!_T)+_l(QS).	
S 

AHaJIornmo 1o1ca3aTeJ1bcTBaM TeopeM 10.3, 10.4, Tpeóyerdfl nolcaaaTh, 'ITO HOM 
oTo6paMceHHhI	 S	

• 

D: iV(Q) XN(Q) —> N(Q) X N(Q) xN(0) -	•S
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Majia. HMee1 

a— O	^cIrakti o , eX N-(Q) -	N(_)*(II)	Xk N1(Q) 

^ c IIrakII ,	liwIl 2 
S	

Nf(Q) 

flpHaToM	 S	 S	 S 

lIrakftNo.a	U2)	
5 

c r[J ;q(1_T) JJ r >< fJ 
q_lq_S(_l)(l_T) 

11 r''+ 1 v	 S 

qe9	{e:qi}	qE9	 {e:qEë	 N+(I)(i-.__)+.--l(Q) 

c r2 J eq	[1 r;
	 "V" No' ..	

S qE.Y	{e:qEi}	N()(Q) 

HocJ1egHrn uopMa, HaK ynce oTMe4ajlocb, Ico1(eHa; oHa yMH0fcaeTCH Ha HOpMy, 
IcoTopaa MaJIa BcJIecTBHe Hepa BeHCTB 2 -	- ' V > 0, 2 - v8 > 0 (c.-NI. (10.24) 
o (10.26)). IeopeMa goNa3aHa U	 {e:qE1	 S 

3AMEMAHI'IE 10.6: B cway Teope1II 2.3 yTBep eHHn 'reopeM 10.2-10.5 
oC'FaHyTCH dnpaBeJ1HnHMH, eeiu B (OpMyJu1pOBHaX BaMeHuTb min ( u rn ) q 1, J) Ha -. 
Aq (Aq + 9)_1, rje Aq - nepoe Co5cellHoe 'iiiciio 3aAa4u Lupux.3ie LJIfl olleparopa 
BeJIbTpareH B o61IacT14 0q (cp. Co CJIegCTBMeM 6.3). 

I'IB TeopeM 10.2-10.5 it 2.3 MoMcHo IIOJ1IITb npoiie ()opMy.J1HpyeMbIe CBOCTBa 
peweiiiifi HeatlM ifflOrl 3aaqH (9.1)—(9.3). Hanpniep, HMeeT MecTo ,alajwruqHoe 
cJIeJcTBHlo 6.6  

CJTELJCTBUE 10.7: Eciu Q E A' ii/,h, - aThue g5yiticiuu 6 Q, moce- 
.mop copocmu npunaOiicicum npocmpancmoy C(Q); 3öecb no?w,3amejlb a noO'unen 
itepaecmcy (6.10). ICpote moo, grad 0 = 0(r'), p = 0(r1). 

EciuQ E A2 , mo grad2 i3 = 0(r2), grad p = 0(r- — 2). 

B 3aIcJllo'iellue naparpa(()a )oKa?KeM T COPCMY 0 HeHp6pbIBHOCTII ueicopa CROpOCTH 
H Q. 

TEOPEMA 10.8: flycmb (1 E A" u (, p) E W2 1 (Q) x .L(1J) —peuzenue3aaau 

—v1 0 + Vp + Vk	= 0,	 S	 S	 (10.27) 

(10.28) 
S	 (10.29) 

Eciu3 E C(3Q),.mo )) E C(S4:	 5	 S 

JJoFc'a3aTeJIbCTBo: flpeCTaBllM petueue (, 7)) H BnAc CyMMM (co), p(°)) 

+ (( 1 ), p(')) rje (v (° ) , p ( ° ) )	peuieliie rriiuefthofr aa)aqM (6.1)'npll / = 0, h = 0, 
a (0(1),p(h)) - pemeiiiie 'roil ;ie 3aa q u npl.1 [ = — a(vkV)/axk, h = 0,	= 0. 

B CHJIy CJIeJCTBHH 10.2, (0) EC(Q). Taic RaK vA; ,b E L3(Q), TO, no Teopeie 6.1, 
(1) E V 3-(Q) 11 1111 T,'=' 3-1 - v. + E, Uq +	= /2g + e, FjO C - C1OJ1b yroguo 

(e:qeö) 
MaJioe fl03TOl4TeJIbHOO 'IIICJIO. lb 'reopeMe C. ii. CoGoJIeBa ))(1)	y9t7(Q) npii .uio6oM 

35 Analysis Bd. 2, Heft 6 (1983) 

div=0 B S?,
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<co. Ho3To1y = (°>• '-F-	E Vo°:(Q) 3HaBT VkV E V(Q) npu iioÔoi < Co. 

O'rcioa HaxoUt,To v.vE V 3 (Q),re6 6 > 2/3,q± 6> —1.Ecmt qHcJla 

6 H/9q oTpHLaTeJ1bHb1 H JWCTaTO'!HO Ma jihi no a6C0JI1OTHO1 B.IHI4H, TO BhT[!WIHCHbI 
HCJ1OBI4H (6.2) i (6.3) npii in = 1, s = 3 -F- E. FIp11MeHRH TeopeMy 6.1 K HpaeBoR 

aaaqe girn () , p(')), noJIyaeM, '4T0 () € V 3 (Q):'TaR KaK W-,(Q)c 0(Q) TO 

(1) 0(Q). OCTaCTCH BcnOM}14Th, 'ITO 14 () EC(Q). Teopeia goKaaaHal 

§ 11. ILepBaRKpaeBali 3aa'Ia.gail ypaBlIeIIIIii JIaMe 

PaccMoTpHiI K5paeByI0 agay	-	 S 

—z1+ygraddiv=T . B Q,	
S	

-	 ( 11.1) 

V IQ =p ,	 S	
-	

( 11.2) 

rge —BeHTop yripyrx cieiciiui, y = (2c 	1j,	— nocTonhillali .11yaccoHa 
ynpyroi cpeghl, / - BKTO o6beMHhIX durr. 14ecrio (cm. [7]), 'iTO flM y < 1 

CHcTCMa (11.1) nB1IneTcn CHJIbHO. 3JIJRlnTll qeCKOrl H aaga'!a (11.1), (11.2) uiee 
egHHcTBeHHoe perneBlie E W2 1 (Q) Ann .11lo6hIx f E [Wol ( Q)1*, 0 € W2112(Q). HpH 

.11oKaJtbHoM yJIyqInelIHI4 CBOICTB rpaHHIuI 11 BeKTop-()yH}cIJutt/ 14 ip coorBe-rcTBeHuo 
yJiy'JmaIOTCH .noKajlbHhle dBo1cTBa peIueHni (cM. HanpuMep, [71). Bee peay.nwraml 
gnn cncTeMbiCTol{ca H OKa3aTebCTB, fipilBegelilihIe B npegbIgyuux naparpa4ax, 
nepeHocaTcH C o'IeStiHhLMI1 I43MeHCHI4 gMH II iia CHCTMy (11.1). Iloo -roMy 3gecb Mi 
orpaHH'IHMcn KoHdneKTHBHhlM143jI07+ellHeM.	 -	 S	 S 

• 1. CHcTe1a flame B }cOHyCe C pe6paMll (cp. c § 2). HycTb K - KOHC uracca 

A' ,epuiHa 1-coToporo COBriaAaeT C H'IJIOM KOOPLHHT 0, K = R' x0,Gc 82. 

PaccMoTpIaa 3aga qy	 S	 - 

_zi+ygraddivT B K,	VI1K0.	 (11.3)


• flepenninCM CHCTemy JIaMe B Bl4e  

(3)2 +o +o) ±(-- T. w +)(se - + )o = e21 B K.
ae 

Ilociie IIpHMeueHl4H HpeoSpaBoBaHHH MeIJrHHa,no.nyaeM icpaeayio aagay C riapa- 

MeTpoMA	 S	 •	 S	 - 

2 ± 6) 3(A . ) + y(iA—r + ) (iA + ) 

= T + 21, .) B 0, (A, )IaG = 0; (11.4) 

KoTOpafi llrpaer Ty ice poJib, 'iTO H 3agaqa (2.3) B cny'Iae CIICTCMbI CToKca. ,LOCJ1OBHO 
flOBTOHH cooTBeTcTByIouee paccyacee 113 § 2, noJly'IaeM, 'ITO OH03Ha'IRa5I pa3- 

peInl4MOCTb Baga'i14 (11.1), (11.2) B HpOCTpBHCTBC 1 2-(K) BhITeKaeT 113 cyIuecTBo-

BauI4g egI4HCTBeHHOrO peuiei-H-IH 3Ala ,4ii (11.4) npii Tm).= fi + f ô + 1/2, goiy- 

cxaronero oLeHKy	 S	 •	, ee 

•	I(2, )Ii	c II( + 2i,)I v_ l G .	 S 
2.o	 2.6	S	

- 

BMecTo HepaBeHcTBa (2.4), IoTopoe 6bIJio BBHO B § 2, sgeCb ciie . AyeT rloTpe66Bam, 
'iTo6b1 'lHcJIa 6,, ygoB.ueTBopsuIu HBHCTBY	 - 

ôI <e(0e, y), -	-	 ••	
5	 (11.5)
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rje Cg(O,, y) - IIaItMeHbmH IIOJIOMHTejibHbltl Hopeiih ypaBHeHmH 

Sfl (O eae )' + a, i(v	2)'l S j fl Oe = 0. 
MO?Ho noHa3aTb (cp. [8]), 'ITO o(y, 0) y6hlBaeT OT 1 jo 1/2 Ha mi'rerpaJle a	0


^ 2 11 OT +00 jO 1 na (0, i], 1im Oa(O, y ) = c(y), re c(y) - KOPHb ypaBiieHun 

sin c + c i(v - 2)_ l i = 0, c E (0, ). flpn 0.E (0, 2) yniuni y —> o(O, y) y6wBaeT 
C P°° 1 b'i. 

YcJIoBne (11.5) Heo6xoynMo n AOCTaTO I IHo JJJIFI TOFO q 'roGbr onepaop {(2) aajaqn 
(11.4) wieji HeripepMBlIMltoöpaTIfr,iil V(G) —* V-.(G). 

IlMeeT Mecro TeopeMa, aaajorn'rnan TeopeMe -2.1.	 - 

J OP EM A 11.1: .Tlycrnb If - OnjC its xAacca A 1 , eecmop noô'tu,te,t yciioeuio 
(11.5) a na npJtoü Im). =fl +' ô, + 1/2 item noduococ onepamopa 2t(1)'. ToOa 
cnpaeeO.suet ciieôyiouçue ypeepdlcaenwl: 

.1. Onepamop ItpaecoiL 3aöa'ia (11 .3)ocyuecmeiuem 3oAtopuàt 

—^ V2(K) 

2. Hycmb npacait 1acmb saOa'Iu (11.3) npunaOliedlcum nepece'tenulo V(K) 
n V,2(K), sae fl ' a ' — 'tucito U aeitmop, yôocJzenl60pauou4ue mauM dice yC4061IJi, 
'tmo u b, a noJiocaite.;cOynpil%tuifu Tm 2 =fl + ' + 1/2, mi 2= ' + L' 

1/2 coo6oc3na oin nojuococ oneparnopat(2)'. To2aapezuenue i) E V(K)npunaô-
Iedscamnpocrnpancmey V2(K).. 

JIeiia 2.2 . ocaecnn curie II JJIR onepaTopat(2) aaaqn (11.4).	 S 

• B pa6o're [9] joaana	 0 

TEOPEMA 11.2 (cp. c'reopeioü2.3): flycm M(M + 1) —npeoeo6cmocnnoe 
'uciw 3aöa'Iu )(upuxiie ôiut oneparnOpa Beiumpatu -o e o6.sacniu C S2, M> 0. 

• B nowce	 - 

Im2-1/2I1/2t, eOe 

nem noiuocoe onepamop-/iyn,ctua 

Bee 61a3aHHOe B § 3 o 3aa'1e Croicca B gByrpainioNi yr'.rie C O'leBI4)iIbnai n3Meue-
1114mi14 MOIHO OTHCCTH ii ic cucreMe JIaMe. 

:AHanoroM reopei 4.4 HBJIHeTCR 

TEOPEMA 11.3: Hycmb K — XOIIYC ,KAacca A, 8  (1, cc), eeimop noO'unen 
yc.-ioeuio 16, — m + 21sl< ag(y) Ojz.,z ecex e C ii na np.ci aoi Tm 2= ft + E ô — m 
+ 3 1's item. noaiticoo onepamopa 9.1().)-i. To20a ute,om tecmo citeayiou4ue ymcepdlcae-

S .	 -	-

1. Onepamop icpaeeoa aaOa'tu 

—JO +y grad divv/ BK,.flOK -	(11.6) 
ocyuecmeiiitem u3o.tOpg5u3M 

V(K)	V 6 28 (.K) X V 88 ( e K) .	 -	50; 

35*
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2. Tlycrnb If - ,coyc Kijacca flmax(m.m') 

/	
I € V j2' K) n 

E v	 .(aK) n v;I88(aK); 

Me m', s', yaoeiiemeop.cuom macu.iii aweyciweuJ, 'tmo a m, s, , Ô, a 3auKuymaA 
noizoca ueascOy npt&tu ImA = fi+Ee_ ni. ± 3 /s , Im1p '+L' be' —m' 
± 31s' ceo6o3na om nojuocoe onepamopa 1(A)-. TosOa pewenue 0 EV(K) npu-
naO.'le%cum u' npocmpaJcmey  

DopMyJiilposHa cooTBeTcTBy'Ionek TeopeMhl 0 3agaqe (11.3) B BeCOBbIX HJlaccax 
FeJIbepa no.rEyaerca 113 4)OpMyJIIIpOBKII TOPCMb1 5.1 aaiieuoi ag iia 

N(K)Ha N(K) ii ?N(K) iia N 2 (K) x N(K). 

	

PX	 P.3 

2. CncTe1a J'IaMe B orpallu'icllHofl o6JiacTH. flycTb Q - orpal-IHqeHHaH 
o6JIacTb iacca A 1 , a, y) - TOT 113 HOpHeil	BH8HHR  

sin (o, y ) O(4')) + i( - 2)'i o, y) Sjfl Oe() = 0, 

FOTOpb!1 nMeeT J-IallMeHblIIyJO n4JilO?HI4TCJThHyIO BeuecTBeHHyIo '4CTb (aeci	- 
flpOH3BOJlbHan To'lHa peSpa e). O503HauHM qepea ouepaop HpaeBOrl 3aaqH 
(11.4), oTBeqaiou,eiI Ioi1u'1ecKoii Toe q H xlepe3 A - c06cTBeIlIIoe 'rncIo onepaTop-

.(J)yHIcu1411 c2Iq().) C HaHMeHbmeh HO a6CWILOTHO1 BeTIWIHHe OTptiqaTeAbHOrl MH14MO1 
qacTblo. 

Ciey1oIIHe YTBep7HqCHmn aiaori4'iHri 'reopeMaM 6.1 11 6.2: 

T  OP EM A 11.4: Hycmb Q - ospanu'enna o6iacmb cjacca Am (rn 1, 2, 
I <s < oo) a 'uc.sa , ô noô'uueiui nepaeencml3a.it 

The -. m + 21si <ve(),	 S	 -	
( 11.7) 

19q +f be - m + 31s - 1/2 <1/2 +,(y),	 (11.8)

{e:qE} 

.5	
5	 S 

v(y) = infRea e(,y),	1uq(y) = Im2 q I.	 (11.9) 

To2ôa:	- 
1. 3aaa'a (11. 1), (11.2) oôn03na lrnopa3peu4u.4ta C npocmpancmce V(Q) npu ecex 

I E V 2'(Q),	'e	 (aQ). 
2. Ecju 0 E W 21(Q - peuzenue. 3a3a'u (11.1), (11.2) a I E V2'8(Q), 

m-1/8,8	 .  
€ V-	(EQ), mo v E V.-(Q).' 

• TEOPEMA 11.5: Tlycmb Q - opanuenna o6J acm b w.i accaAm.(m = 1,2,.'..; 
o < C\ < 1) a 'ucia flq, b e noô'IuKeflbI nepaeencmea.A4 

- m - ai <e(Y),	 (11.10) 

q +	- m - - 1/2 < 1/2 + q(').	 ('11.11)

{e:qEöj 

TosOa:	
S	 S 

1. 3a0a'a (It. 1), (11.2)oOtw3na'uio pa3peutu.4taeflpOCmpaitCmee N'!(Q) npu ecex 

I E N!! - 2'. (Q), E N(aQ). 

2. EC 	C W 2'Q) - peuzenueaaaa'a(111),(11.2) ul C NTT(Q), C N6.(Q), 

mo 0 C N(Q).	 S	 -.
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B cu.iiy reopeMii 11.2 YTBcpHgemm TOPCM 11.4, 11.5 OCTHTC1I BepHhIMH, ecJLM 
B (11.8) II (11.11) 3aMenHTb uq(y) Ha (2 + y) Mq1(2 + y(1fq + 4)), re MQ (MQ + 1) 
- nepsoe C06CTBeHH0e qucjio ajaqii LllpIIxJIe gim oriepaopa - B o6JIacT11 G, 
ROTOY1O BIpe3aeT Ha 22 !acaTeJIbHhIfl H 3Q KOIIYe C Beputimorl q. 

ToHo TaK ae, HaK CJI)CTBHfl 6.4, 6.5, IIoJiyaeTen'	 - 

C JI E ,LJ CT B Fl E 1 1.6: 3a.iuotei,ujj meopest 11.4, 11.5 oemanymca cnpaeeELue&Atu, 
ecdtu 8 UX op.yiiuposax npocmpancméa Vj u N- 3aAtenumb na 
ayc.ilocu. (11.7), (11.8) ii (11.10), (11.11) - epaeencmeau 

max { — u(y) - S, Ve(Y)} < - m + 2s' < mm {1 : + /2q (y)	 ve(y)},

(11.12) 
max { —p8(y ) - •', — v(y)} c - m - c < mm {1 + /lq (y), r,(y)}, 

coornoemcrneenno.  

Taic icaic	y) >1 npii O€(C, y) ft .q), TO, noJjai-'aH n (11.12)/ = 0, rn = 2, S = 2, 
noiyae 

CJI ELCTB 11  11.7: Eciuj Q E A 2 , . nnocecmeo 6epUtuit nycrno ujut Ilm 2c' I > 11/2 
OAA ecex q E 9. u eciw Oe(, y)< 7r npu ecex E e, e E , mo pezuenue 0 E 14T21(Q) cuc-
met .IIa.ste C npaeoi 'acrnb,o ['E L2(Q) npuiiaô.ieacum npocmpancmey W2 2(Q)a cnpa-
eeDiuea oten,iia

II! II t'(Q)	 - 

I'IIeeT MecTo TaK?ice aiiajior CJIeCTBl1H 6.6. 

CJTECTBHE 11.8: EcuiU Q E /1" ii /,	- a,iaö,cue cemop-y1ouu e 

M0,0 E C(); 3Oecb <mm 
I
min v(y), mm zq (), 1. 11ppu 8onblepewenuXôonjc- 

ca,om ozeniy 	e	 q	I 
grad=0(r"),	k==1,2,...,m, 

(r - paccToin-1I1e 90 oco6i,ix To qeic rpaHHiui). 

3. O' ieiucii TeI-I30pa Fpiiiia Ran ducTeMbI J1aie. Marpneft FpiiHa CHCTCMbI 
Jlaie B Q Ha3bmaeTcfl MaTpHia-4yinuwfl (x,	IIG/'(x, 0114-11 JreMeIITbI 1cOTOpOi 
yJoBJ1eTBopnoT Icpaellolf 3aaq e	 - 

—Ll 1G.1 ( X 7	± y	Gik(x, ) = k(x - ),	(x, ) C Q X Q, 
-.	 Xj.XL 

G/'(x, ) = 0 npii x € aQ \ S,	C D. 

Cica3aHHoe B § 7, 8 0 OBOIJOTBaX Tell3opa IpuHa cHCTCMb! CToIca nepeHodHTcH 
OBB1WbIM o6pa30M H iia TCH3OP Fpi4Ha dHcTeMbI JiaMe. HanpilMep, JOCJIOBHO TaR 
Me, xaic nepBie qaCTII epei 7.3; 8.3 H Teopezma 8.4 yoaiinaeTcn 

TEOP.EMA 11.9: Tlycmh o6iacmbQ npuna(L'iedcum iczaccy Atm a (x, ) C U XU. 
1. EC4U20q( X) < q(), mo ueem mecuto oeu,ca ,( 7.16), e icomopoui 'ucila /Jq U 

P 3aenenb ita 1u,(y) it V g (). Ilpu 2 q() < (x) a npaeoii 'wcmu ,Lepacencrnea (7.16) 
ciieayem flOAtCfl.Wflb .Mecrnau mo'ocu X Ii . 

2. Ec.iuüq (x)/2 <eq() < 2 0 (x), Ix - I > mm {r(x),r()},mochpaceuaaotewa 
(8.1), 2ae Vc(x), c() 3a.MeaeiU, na '.(z)(Y), Pc()(Y). 

3. Ecitu Ix -	< mm {r(x), r()}, mo 6btfloAttaenics nepaaencmeo (8.7)
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• 3AM E4 A H HE 11. 10: Ilpil y ,= 0 CHCTM& iTaMe pacna)ae'rc. HOaTOMy Bee 
npeuywne peayJlbTaTbl aroro naparpaa B yKaaaHHom ciyae OTHOCBTCII H aaa'ie 

• IiipHxJIe gim oneparopaJlarriiaca	 - 

—Av=/ B Q,	VIQq.	.	.	. 

ilpil 3T0M ()0PMYJIHP0BKM cTaHoBslTcrr paaBe Jwmb KofiRpeTRee, Talc Raic o, y)


	

• = 'IOe() Ii 2q = Mq(Mq + 1).	 S	 - 

4. 1IpHHuHn-1aKcMIeyMa JIH CHCTCMI.I JTaie. llyCTbQ - orpaHsHHas 
o51acm ijacca A11 . PaCCMOTPHM HpaeByto 3alaqy 

—4+ygraddiv0 B 92, .	 ( 11.13) 

VQ = .	 •	 ( 11.14) 

Perneiiiie aro sagaqH c gaHHbIM11 JJ11pnXJIe 113 iiacca LT (aQ) onpeeIHeTc1I Talc 

'ice, Ha  aajiornqoe perneHne.3aaqH  
floBTopHfl 6e3 H3MeIIeH[1ü 0K&3TJ1bCTB0 TeopeMbi 9.1, flPHX0YHM ic cIe)yIoneMy , - 

eeaHa.mory.	 - 

TEOPEMA 11.11:EcAa91 E L-g(aQ), a0e  

<v(y), - flq + X6, - 1/2 <1/2 + q(Y) 
{e:qcë}  

aAg ecex e E it q E , mo ujtee,n Mecmo itepaeencmeo (9.6). 

CJICLWTBI!e 9.2 cilpaBeIHBo ii yiiur dHcTeMM ilaie. (B	 BMCT0

Teopellhc 2.3 Hcrioju,3yeTCf1 reopeia 11.2.) 
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.. . Up.O.p.QPc. JJLJTAMEHEBCHH1 
JTeHuHrpaJcHn1t z)jieHTPOTeXHti qecHtift HHCTMTT CBHBII HM. M. A. BoJ1-BpyeBua 

•	CCCP JLeHMHrpa, Mo1Ha 61-	 0 
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