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llepBasi RpaeBaa 3agaqa JJIII iciacciiieciiix ypaBllennn i1aTei!aTiiecRoi ll3II1CII 
B O6IaCfl1X C KyCoqno-rjrajiMn rpamiiaiin (1)1) 

B. F. MASaB It 13. A. ITJIAMEHEBCKHÜ 

(flocB)IwaeTca npolieccopy F. (I)nKepa I ero wecTHecHTIIjleT1!Io CO AHFI pojeiiiin) 

l3etrachtet wird die crate Randwertaufgabe für Stokessehe, Navier-Stokessche und Lainésche 
Systeine sowie für die Laplace-Gleichung in cinem beschränkten dreiditnensionalen Gebiet Q, 
dessen Rand Singularitaten vom Typ konischer Punkte, Kanten und inehrseitiger Winkel ent-
lialten kann. Es werden Sät.ze uber die Lösbarkeit in gewichtetcn Rii.umcn, die durch die Nor-
men in I (1 < s < cc) oder.C" (0 < a < 1) erzeugt werden, bewicsen. Koerzitive Abschät-
zungen der Lösungen in solchen Raumen sowie punktweise Abschatzungen der Greensehcn 
Funktionen werden erhalten. Auf3erdem wird die Anderung der Eigenschaften der verall-
genleinerten Lösungen ,bei Anderung der Elgensehaften der rechten Seiten und des Randes 
sttidiert. 

I'13yIaeTcn nepean KpaeuaR aaaa gan clicTeM CTo1ca, HaBle-CTo1ca, JIaMe 11 ypaBIIeHml 
Jianiraca u orpaFIH4eHHofi TpOxMepuorl o6JlacTIl Q, I'paIiltua HoTopofi MoIsceT coep?+caTb OCO-
6CIIIIOCTII THEI3 HoltH'lecIcIIxTo'leH, peöep ti.iiti MIIororpaIIHblx yrJloB. JoBa3bIBaIoTcfl TeO-
petli 0 paapcuinMocTii ii neconai npocTpancTnax, nopoicmeHhlblx flopmaMit a 1 (1 < . < cc) irjiu C" (0 < a < 1). BOJiy'leiIhl KO)plk1tTIIBiIbie o[eiINII peiueunhi B 'raxiix flpOCTpalICTBaX, 
To'le'llible oieiiii 4yiiiouiii Upuita. llpocsieiieiio HaMellellIle CBOtiCTB 06001e1nii,ix peiueiiufi 
opu I13MeHeHI4M cuofIcTa npauirx MacTen it rpanui1. 

The first boundary value problem for the Stokes, Navier-Stokes, Lamé sytems and for the 
Laplace equation in a bounded domain Q It3 is studied. The boundary of Q contains singu-
larities, such as conic points, edges or polyhedral angles. Theorems on solvability in spaes, 
supplied with weighted L8 — and C" - - .norms (1< s < co, 0< a < 1) are proved. Coercive 
estirnatesof solutions in these spaces as well as pointwisc estimates of the Green functions are 
obtained. The change of properties of generalized solutions under the change of right-hand 
sides is observed. 

B 3TOii paGoTe 1I3y4aeTcfl nepnaa Hpaelian 3alta q a JWIH CUCTCM CTo1ca, HaBbe-CToicca, 
JiaMe it ypaBileilno ,J1aiiiaca o oprai-lneHHoiiTpexMepHonI 06JlacTll Q, I'paaiiia 1OTO-. 
pofi MoiceT coJtepacam oc06eHHocTH TI! na ioii neciiix To qeic, pe6ep IIJIB MHOrOIpaH-
iiiix yrnoii (6e3 , ,HyJIeI3blx 3aocTpeHit ii"). ,Loicaminaio'rcsi eopeii 0 pa3peLul1M- 
OCT11 H Becoilbix npocTpailcTuax, nopoit/eHnb1x HOpMQMSI B L8 , 1 < s < cc, uiir C", 
o < a < I. lionyeiiai 1co3plt1Ti1nHb1e OLtelilcil pel!leHui B Tanx npocTpaHc'rtax II 
ToMe q Hble oieii ict4 yii icqia ft Ipirna. flpociesceiio itteneniie CBO(ICTB 06061UCH H biX 
peuiennii ripit HBMeHeHUH CBOIICTB npaiiaix q aCTeii it rpaHnubl. 

B nepBoft qaCTH pa6omi ( 1-6) coep1caTca TeopeMbi 0 JIlaneiiHoii 3aaMeCToca 

—vA + Vp = 1,	div 3 = it B Q,	 (0.1) 
= if na	Q.	 (0.2) 

13TopaH qaTi, pa6oTM ( 7-11) 6yjie'r nyôJLIiIcoBamca B O t IIOM 113 flOCJIeJV101IlIx 
liOMepoB JTOI'O ?icyl)ltaila. I) § 7-8 6i1)teT 113yMelia ARITpliga UpuHa, a a § 9 - iiptiit-

I) l)cr nbschliel3encle rfcil 11 wiid in Kiirzc ebenfalls ill dieser Zeitschrift cracheinen.
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11.1411 maKciotyma ji n 3Toi 3aJaqII. CI •IcTe1e H aBbe-CToca 

—'A)+(,V)3+I7p=t,	div=It,	 (0.:) 

C IBb1M YCJIOBIICNI (0.2) 6yieT rIOCBflIUeFI § 10. B 1locjIeuIeM § 11 6yier paCCMOT-
pena clicTeMa ,flaMe 

—ZIO 	B Q
	

(0.4) 

- -	 CTBM nc RpaeBbINI ycnoBHeM (0.2) (ii, B 'iacTH0CTI-1, ripu y = 0— ypaBHeHI4e Jlari.naca). 
.............HaBecTilo, CIICTBOHl( ite o6O6lleH IlbiX petueii iii YnOMfIHYTIAX KpaeBblx 

aaaq (npii h = 0, = 0) iiMeeT MCCTO .riH o6.rIacTu C HpOII3BOJIbHO!i rpaHlnieii [I, 
34]. ClIoficTea o6o6ll.e1IHbIx pelIleHHii B6JIU311 i'J1amnx y1acT1coB UH1lih1 XOpOiJlO 
u3y'ieni ([1, 2, 34] m np.). B iaCTHOCTIT, ycTaHonJielibi TeopeMbi 0 ilolcaJiblioM no-
BbIIUCHUH rs1ajHocTH o6o511el-lFIb1x peuieniiü snypn o6JIacT11 11 B6J111311 L'J1aH0ü 

• .	rpal11lLJbT. 
B noc.ie;iHiie roiu,I n0flBilJu1C1 pa6OmI, B 10T0bIX paccMaTpHHaioTc}l 1paeBbIe 

3aaq 1l MaleMaTli qeCicoli ()113HI1 B orpaiieiion aByMepHofi oSJIacTll C yI'JIOBhJMlI 

oqiatii [4-6], B TpeXMepHhlx o6JTacrHx C He1epeCei-alou11MHCa peSpall14 [7-9] it 
6oiee o6tieUi 1cycoI1o. rjiaaicoik rpaHhilieii [10— 12, 35-371. FheeeTcH eiie pcu CTaTCt1 0 
3aaax rn T kPO T kIlHaNTHRH, TeopuB ynpyrocTu H ORCHTPOCTaTHIM B O6JIaCTHX C EICHOM-

IIaKTHbIMII lijiB OqeHb , ,HerlpaBIIJIhHbIMl-1" rpal1l-ILa1u (CI., HarlpuMep, [13-16]), 
•	 oHaKO 01414 He IIMOIOT Henocpe)crBeHHoro oTnomeHHH K iiameft reMe. 

• Hacroritian cTamri llcnoJIb3yeT MCTOJUil o6iieu TeopiIH aJIJllInTwlecKnx KpaCBbIX 
3ajaq .B 0GJTaCTHX C KCO'iI(O I'JJaJHHMl-I rpaHuLaMlI, pa3BilTOIi n pa60Tax [17-24].. 
Heoropiie yoa3aiiHbie 3,T keCb TeOpeMbi 6ajjiii a llOIlCIlpOI3aIlbl B [ii]. 

OnumeM ocHoBlible pe3yjIbTamI pa6OThI. fIoBepxIloCTb Q nBJiIIeTCfl o6beulFIeHi4eM 
b i'paiiefi, , ,pe6ep" en, ,epwiiii" q. IlyCT q(X) - paccrouiine OT roq Hu x jo nepunni q, 

a r(x) u r(x) — peryJIHp1430uanHbie pacCToflHlIe y0 MFIoMecTBa S OCOSCHHOCTCik r'pa-

II11[bI II 0 peôpa C, COOTBCTCTBCIIFIO. OCHOBHbIe (yi(K111oHaJIhHbIe JIpOCTpaIICTBa, 
B HorophiX ucCJ1e)yI0TCn 1cpaeeble 3aJa' 1u , o509HaienbI qepea J7.(Q) n N!wa. 	rje 

I <S <00,0 <x <1, ?fl = 1, 2, ..., afiut - - BeKTOpbIU9q),{ôe}, HOMILOHCIIThIHO- 
T0bIX BeuecTBei1u1,Ie qiicjia. (Mb! IiHrLe iie 6yeM pa3Jli4 qaTb B 0603Ha'ielInHx npocT- 
paHcrBa CKaJIHpHhIX H BeHTOpHbIX jyl1K1L1ii.) Ojwa 113 3KBI4BaJICHTIIbIX 110DM a upo- 

•	 CTpaHCTBe	(Q) iaeeT Bilj 

( f J[	[J -r' 	S(j–m) V,v.1 8 dx 
q	{e:qEë)	j=O 

B ripocrpaiicrne 1V(Q)MoMuo Huecru iiopy 

1/ lq2 f[ T'U	- 
q	{e:që}  

- 1 ( [7 U) (x) - ( I7 mU) (q)I 
Sl1}) 

x, y E Q Ix -
+ sup r'"" Iu(x)I. 

zE? 

CooTBeTcTByloIIwe npocTpalICTlla cJIe;oB i-ia Q\ S o603llaqaioTcn qelJe3 

-.
LaJu1M KpaTKylo xapaKTepIlCTI-lKy noiTy qellahix B pa60Te pe3yJmTaToB 0 3aja'iax 

rI1J.pO1•1HaM1-1Kl-l.	 -	 - 
B 'reopeMax 0 pa3peLUHM0CFll noHaaaTejiI-I 9, , rn, S, C 1710J4HhICHbI FIeKOTOphIM 

-	 ol'paHueH1inM, 3aBHcaErnM OT oco(e}LHocre rpalluubl. YCJIOBHH JJ1fl IIoKa3aTeJletI



ypaotieiitci MaTeMaTa4ecI-oil lmniiii . . ( 1)	337 

olluchlualoTCH ilpit I1O3iOI11t (yHKLU1It ae ua peöpe e. 4epe3 O() o6oaua'nii yroi 
(Co CTOOI(hl Q) i1ecry }aca'eJn,H}JMII I1OJ1yITJIOCHOCTHMI1 B TO qHCc E e ii uojiontM 

= 1, ecjiu Oe() E (0, 'i). B ciy'iae O () E	2) ILOI a,() 6yei I1011I4taTb
Hopeub ypBaHe}IHn sin (aOe) ± a sin 0. = 0 C Ha11MeI{bIue1 noJloauITeJjh}Lofi BeuwcT -
ueHHoii qaCTblO.	 - 

,L1 OflyCTIlMbIfi la1irepBa.r! ltan uoKa3aTeJIa fl, oI1peJeJ1,leTca iipii ri000ttii C06CrBoH-
HOI'O L1IICJI3 q 11e}oTopoi Kpaeuou aajair C H0MFIJIeHCIIhIM iiapa,,%ieTPOAl B o6naru G 
Ha ejtlIHn qHoii Cjepe (CM § 2). (Ta O6JIaCTb Bb133CTCH FcaCaTeJIbI-lblM IOHCOM B 

epmuise q.) MHisMaH 'IaCTL, q ucila — OTpIIIaTeJ1bHa 14 ITin 2q1 > Il q/(/l q ± 9), rite 
A q — iepoe c06cTBeHH0C 'iiiciio 3aga q u )J,iipitxjie J.TrH oiiepaopa BeJlbTpaMII B o6jia-
CTI4 0q (CM. Teope1y 2.3). 1'1:4 iiociemiero HepaBcHCraa 11 wiaecTHbIx i-m . Aumx oteaoi 

J1H /lq MO1;II0 noJlyq nTb I1H)OPM 3W IIO 0 /.q B I'OOMOTPH4eCHHX TepMIsHax. 
I-cpaeBois 3ajka qe (0.1), (0.2) COHOCTaBJIHOTCII JIII1le11HHI'i onepaTop 

V(Q) xV8(Q) (' v) — (I, h, ) E Vm.8((.))>< V.jJ .8 (Q) x Vj/.8 8Q) . (0.5) 

Coi'jIaClIo TcopeMe6.l, 3TOT ollepaTop OCYIFWGTBJCT I43oM0p()H3M, eCJIH IloKa3aTeJIIs 
m, s Y,7jOBjierBopRl0T c.T1eyiou.ui1 yCJI0B11BM: 

ke	in + 21si < infa e(),	 (0.6)
Ee 

13q + 2	in + 31S — 1/2 .< 1/2 1 ITIifl ( i Trn A,J, ft	(0.7)
{e:që 

B TOil HiC TeopeMe 6.1 IIoHa3aI-{o, qTO B cyae 

It, 3) C J'1j.2$ (Q) x VJ' 3 (Q) x J1t)'3•3(eQ) 

pelileHile (), p) 113 Haacca W2 1 (Q)x 1,2 (Q) 1IpnHajJIefduT is I1OCTBHCTB	V!.(Q) 
x V'(Q).	 8 

A ajio,'i-i q ie YTF3epHijqeHIM yCTaH0EIJIeHW B TCOpCMe 6.2 gaFt onepaopa 

NM-!. (-Q) x /\Tm1.(o) (i5, 7)) —> (/, h, ) E iVj.2 (Q)x N(Q) x 0. 

II pis 3TO3I VCJIOBH is (0.6), (0.7) 3aMeHnIoTCn HepaBeliCTuaMid 

— Vt — a I < inf a6()
	

(0.8)
tEe 

"I

fi4 + E	—	—oc— 1/2 < 1/2 + ' min {I Iui ),I, 11.	 (0.9) 
(e:qEë} 

03 TeopeMhl 6.1 BbLTeKaeT, HailpItMep, 'iTO CCJIH (1, h, fl — i'Jiaian ue1Top-( 1)vHI-
IJJ4H, paBHal( HJ110 B6i11131I oc06eHFIocTeii I'pa}luIkbI, TO iieliTOP CHOpOCTII yOIfJIeT-
Bo I)ll eT YCJIOBH10 Feiicpa B Q. 

1 )e3yJ!bTaml JpyI'oro TIllia, noJ1yeHIIbIe BpaöoTe, — OL(CHFcII TeH30pa I 'pitua CIICTe-
Mb! CTOFcCa ( 7, S). liycm, 1-fanpilMep, TO'IFUT x, s17 pacuoJIoiceIIbL 136)111311 BepwuHI1 (J 
is 2 Ix — q < 1$ — q i . 1'oi'a lIpIs j, k, = 1, 2, 3 

/ i e(X) \,•'	I?•() \._t 
G) t(x, 4TC	

—	 {a} Ix — q i)	{c}	(Ii) 

re v, = ml a(), t — .nio6oe IIoJIo?KIITeJIbHoe '-iuCJio, r(x) = dist (x, e). 
CEe 

Eciit i'o q iu x,	paCnOJ10*ceIsh1 T3K, '{TO pacci'oisuiiti I x —	- i1 cpauiiiiiii 

22 AnHIysi 3d. 2, Heft 4 (1083)
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11 oiia na To q ejc 6jui-ie x pe6py, qeM ii l kpyrofi To q He, TO npit j, k = j, 2, 3 

• dk(x, )I	
r(x)Yw—e.(i)))_c, 

rje e(x) it e(fl — 6JuI?Icaiiwee peôpo H Toice x it cooTBeTcTBeILIIo. Anajiorjiquiie 
OUC}11II )oEa3aHM gan U, C4', a raie JJ1H flPO113BOJ1Lb1X LICex 3JIeMeHTOB MaTpIiI.b1 
I'pitna. OTMeTIIM, 'ITO B cJly'Iae o6JIacTIi C rj1ajuofl rpaiintwft oieiucit enopa Fpuna 
ClicreMbi CTO1Ca II OSLILIIX 3JLJInI1TM'leexIIx CIICTOM lIOJly'IeHhI B. A. CoJIonhIIIIcoBbI1 

-;	 [25-26]. 
13 § 9 0CHKI1 Tell3opa l'plIHa 11I1MH1I1OTC1T B JLoFa3aTeJlbcTHe ,,HecoBoro IIpIIHLI.I4ILa 

MaHdHMyMa" Ji.nn peweHiIH aajaqu 

-' 	d- 171) = 0,	div ô = 0 B 1?,
(0.10) 

3=3 iia 

Oöoaiia q ni epe; L-(Q) 1IpOCTpaIICTBO C HOpMOII 

•	 Ii q4Q	c't 
q	{e:qJ	L(Q) 

a qepei	 - ra +ce onpe1Le.rIneioe flOCTOHCTBO lyHLiwIii Ha ao. B § 9€
BBOLIITCH o6o6ueiiiioe penrenue (, p) 3aja q u (0.9) C JaHHhIMlI Aifpilxle L.(Q) u 

	

/	JJI11 TaKoro pemeiiva ycTanaBJluI3aeTdn oienia 

lI V I_ (Q) :E c I!iL.(n)	
0	

(0.11) 

ilpu ycJIoBI4n, 'ITO 

15e1 < ' e,	 q _ 27 6,- 1/2 < 1/2 ± min flEw	, 11. -	 {e:që} 

OTcJoJLa, B 'faCTHOCTIl, cJ1eLyeT, 'ITO .iLJIH J1I06Oi o6jiacrii C 1yco'inO rjiaji-ofi rpa-
}nhILeii (6e3 HyJIeBbIX 3aoc)eHni1) I1flbIHHhIM J1HHJilM ,Litpitxiie B aaa q e (0.9) 
orBe qaloT neuipepiiiie B Q BLTOb1 CFfOPOCTH 11 dupaBejLJLuBa OLCHFca 

•	•	 C I!Io .	•	 (0.12) 

	

• - •	 floc.meyee	 eo6oii HPHHILHII mammmyma Mn PAHA-



A I'MOHA (CM. [27]), jOHa3aH1-lb1i B [28] AJIFI CBJ1bHO ajlJlnnTn qecHnx CflCTM B O6JIaCTH c 

	

• .	riiaicoh rpaHnLLei. (OiLeHIII Tnna (0.11), (0.12) öbIJIH nOJly9eHbI II [12, 18, 29] jiii 

	

S	pewennfi HpaCBbIX aaiaq B 06J1aCTRX C 1130.IHpOBaHHbIMH OCO6bIMII To'IHaMH.) 
f1pHHeeM 0311111 113 pe3yJlbTaTOB, noJly'IeHlIblx B § 10, IIOCBHflLHHOM nejrnneinoii 

3aaqe (0.3), (0.2). flycrb Q - o6iacm 1JaCca A 2 , 0 < x < 1, ii (, p) E JV21(Q)

	

-	x L2 (Q) - peuienne 3a31a'ni (0.2), (0.3). Ecjiii 

(1, h, 5) E N.(Q)x iV.(Q)x N.(eQ), 

	

•	i-;e noa3aTeJin a, fi, b noyitiieini HepaBeHcrBaM (0.7), (0.8) iipia m = 2, TO (13, p) 

	

•	E N.(Q NM )x	.(Q). 

	

-	B 3aI1joqeHue § 10 paccMarpFlBaeTcn aajaa (0.3), (0.2) npu / = 0, It = 0. floKa-

	

•	3H0, 'ITO ecjin rpaHn'iHie aHa'IeHIIn CKopocTn 13 E "V2 (Q) nenpepblBHb!, TO 13 
E C(Q).

IbTaTu 31J1fl CIICTeMbI ,TIaie ( 11) ITOJIHOCTh}O alIaJloru qHbI pe3YJlbTaTaM JJJIR Peay  
dHCTeMbI CTOHCa. Pa3JIIt4n n COCT05IT JililUb ii orpa 1I q eHIlHx, KOTOp1.IM 11031111 H HIOTCH 
noKa3aTe3111 fi 11 O. Jii oiiepaopa J1aniaca 3Tu opralln'IeHIIn onllcblBaIoTCH Han-
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6oiee npocTo. I'lMenhIo, B YCJIOBIT.9X (0.6), (0.7) ii T.11., cJleRyer 1I0J10I1Tb	() 
= 40 (0, a min flTrn ),q 1 1) 3aMeHI-ITb tia !l. 

flOCKOJiIy Ro1aaaTeJ1J,cTua, oTHocH1lnecn H dHcTeMaM CTo1ca H JIaie 110 cylIecTBy 
iie paaJlIl qaioTcH, TO I1OCJiewHH P3CCMaTI)HBaCTCII B § 11 IpaT}o. 

XOTH B 3TOiipa6oTe mbi orpahhhl'IIIJII •Ich !I3 qCHHCM jJiaccii qeci-iix 3ajw4, IICIIOJ1b-
30Bal-IHaH MeTomIRa nMeeT oöwuii xapa1Tep. lSoJIbInan 'IacTb paccvaeuiifl nepe-
HOCHTCR ii na ilPO143BOilbHhle 3j1JRInTH qeCHIIe Kpael3hle 3ajatt. Pa3yiIeeTcn, npl .l HOht-
6oiiee umpOKONI o6o6ireiin it TeOPeMbI 0 pa3PeIJIIIMOCTII 3aMeHnioTen TeopeMaMil. 
Herepa it Tpy;HO HOTIy 1JIlTb 1oHHpeTtIvlo 1I1-1()Op1aL1no_o JIOla3aTeJ1HX	H 

§ I. I.'iacet.i oo.iacTcii U yiIIIII011aJIhuI.I0 

10. 06Iarrli	 - 

flycTh U - o6JIacTb Ha ByMepI1Oii eLIIIiII4Hoii cepe $2, G 4 s. jouycTnM, 'ITO 
rpaita aa cocTaBJielia 113 ioi-fa'Iiioro q t,icaa 3a.NiHIIyTbIX jyr K.TIaCCa C', BCTpe-
qaiouuxc no Tt HeHyJIeRhIMI! vrsiaMi.i. 

0 [1 P E )1 E ii E 1-114 E 4. 1.: By
' 

et roBopHTJ, 'ITO o6ilacmb U npuuaô.fzeMcurn .iaccy 
.4"', m = 1, 2 .....ecjitt BHVTPC,ilOCTh Rai-oIi .iyt'ir, cOcTaB jInloLucil aG, IIpnh1aJLe-
?icIIT iaccy Cm VI BhIFTOJIHeHO c.rieJyiouee yeJioBile:	- 

Ank 1caaoii yriIoBoii T041H X 0 Cy1CCTByeT 0HCT}10CTb U Ha $2 n Juh)eoMop(I)II31 
x:U . j2 iiacca C', oT06paaioneii U  U Ha iiepecectiue ejnHuiHoi'o icpyra 
C yI'JIOM, H TaEOft, 'ITO x'(x0) = I it iipu m > I 

r(xY I D v,'(x) - 0,	ecjiii r(x) - 0,	1	ni - I.	(1. 1) 
3mecb '- npon3HoJHacr OTO6pa?+ceHIIH x. a r(x) - paccTOHHiIe (HHvTpIi O6.aCTII 0) 

OT X go yI'JIOBOft TO q iul x0. 
AJIFI TOI'O qTo61I paccMaTpiivaTh pelnehiiin B 1IPOCTP3I1CTB3X EeJihiepa, BBCJM 

6oiee yaiuift knacc A'" o6JlacTeii. i'je 0 < x < 1, m = 1, 2, ... ,LJ.ri.x Iy H lLi1i1 v, 
0rrpeJeJIehIIih1x HE - 0RCTHOCTH Ue = (x E 0:r(x) < ) MuoecTBa yr.noHhlxTo'IeK 
rpai-11141,1, HBeeiI IiOpMy 

	

r(x) v(x) - r(y) V(Y)1 
(v)usup	 +stiplv(x)I. 

	

x,yEU	 X - Y	 XEU, 

orIPEjjEJl E  14E 1.2: 06ilacmb U npunaaiiencum c.iacc1j A"' . , eciii BiiyTpeii-
IIOCTb KwRgoit JyrIi, cocTaBJ1siIohieii OG,	 .riacc'y C"	it BbluoJIHehio 
cJieJyioEuee ycJIoBhle: 

Lui }a1ofi yrJIoBoii TO'IHH X0 cyluecTByeT OKCCT110CTb U Ha $2 It JUt(t)(J)eoMOp(f)H3M 
x icitacea C', oTo6pa?Kaio1LuH U n 0 tia ltepece'Iellile eIIHu'hiioro icpyra C vj ,jiom LI 
Talcoil, 'ITO

-	--i- 0 iipii	; —> 0,  

(r IYI D ?x'u - 0 tipu	- 0	 (1.3) 

JJifl BCCx 1NIyJ1bTlii4i4LeKcoh3 Y, I :5 -,	vi - .1 .	 - - 

011 PE L E JI E I-I 14 E 1.3: /fonycou KAacca flm(1() M130i3em oTfcphiThlfi CRiI3HWII 
icOHyC ii It3 , ubIpeaaioiLkIIu Ha e!UIHII'thlOti C (I)epc C LeHTpOM B Bepinune icotivca oöjtacm 
HJiacca /1m(Amfl.) 

22*
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IIycTb Q - O6JlaCTb B R3 C 1OM1IaKTHbIM 34Mh1laH1101 Q, oi'pailu4eHHan no-
BepXILOCTbIO c9h. 11pewoJ1a1'aeTcH, qTo aD HBJIIIeTCH O&bOXli nell iie i-wileql-IOI'O 

q uCjia iie riepece1aiouutxci l'palieii, pe6cp ii BePILI11H. 
I'panblo. HaahIBaeTcR OTFcpllTOe Cl3fl3HOe ayepoe IlOM uoI'000pa3ne ijiacca Cm. 

Pe6poIt i(a3hIuacTcn OTHb1TL1 Tkyra B R3 KJlacca Cl . Beputuwi - 3T0 TOtKlI tia CQ, 
B q iIC.iO loTophIx HXOJL. LIT BCe iOFItLh1 peôep. 

F1oecT110 BepUilill o6o3Ha qiIM qepea .', MHoKecTBO Toel, pacr1oJ1oel(H}lx ila - 
pe6pax - qepe3 ó. a MH0HWCTBO 9 U e BOex oco6Hx TOMCK rpalliiw.r - epe3 S. 
BBeJev JyllFiuti1 0 it r B B, npeJeTaBJlnio11.ue coöoii	 paccToclHiiH 
OT TOqI*l S E ft3 O MJ-Lo?fecTB	H 5, COOTBeTCTBeIILIO (cm. [30: i'.ri. 6, § 2]). Oqe 
BiriiO, r(x)	co (x) fl1i Bcex X. 

on PE ,TJ, E JI E 14 14 E 1.4: Byjeri I'oBopi1TI, 'imo o6.'zacmb Q npuhta(9JiedIcnnz 
h.IutCCiJ A m , CCjlii nbIiloJille}lh1 cJIeylou.uie yCJIOBII$1 

a) jt.im ia?fcJofi BiiIlilIbI XO cyu.wcTByIoT olpecTl{ocTl U It

'
n(j)eoMop()lI3M : 

U - iiacea C l , oTO6pa?l iouiui U n Q na nepece'IeHl4e ioi-iyea K C fl 14 CH-

U11 1{}iOl'O wapa C LeHTpOM B BepIllHiie K; 
6) Ji.rin icaajou To qxn x0 peSpa eyuecTByeT OKpeCTIIOCTb U it iu1(Je0MoptJH3M : 

U - R3 i.riacca Cl , oTo6pa+calouu4M U n Q iia Ilepece qellile eiHiiHoro uiapa C 
JByi'paHHh1M yrjio.Ni	; 

C) eciii vi > 1, TO ilMeeT MecTo CoOTllOilleHue (1.1) (paBHoMepHo Ha U n	B !-O-



TO0M ILOI, r(x) noinimaeTCH peuyJlnpIi3oBaiilIoe pacconiiue OT X )O MHoMecTBa S. 

OH PE JE JI E 1-114 E 1.5: Ii ycTi, l'paHil Q 11p1lHaJJ1eHcaT iaccy Cm. Ii BhlnoJIHelInI 
ycJloBlin a) — c) npejIjyiie1'O orlpe1eJ1eH1 •131, B IOTOh!X A'° cieyeT 3aMelIIlTb Ha 
flm., a coo'riioiiieiiiie (1.1) - Ha (1.1), (1.3). 1'orja o6dIac,ñb Q npuJaa.4escuni Kaaccy 
A. 

0I1P EJI, EJEE liii E 1.6:	u(eoMop113Mu	, uoj'iuneiilibie yciiouio (1.1) 
(yCJloBHnM (1.2), (1.3)) 6yeM }laabIBaTb	 iiacca /1 m ( J1I) . ( 06-



JiacTE. oJ1peeJ1e1iHi( X ncerja HcHa 113 1011Te1ccTa.) 

2°. (l)yii RUnollailhutbIe uupoc'rpaucTIla 

Biieev uupocTpanCTBo V'°(Q) (j)yHIci4Hhi B Q C liopMoil 

UfiVm(Q) = ( f ( E7 ,,,Ul° --f- r 8m ul') dx)°, 
0 

re V,,, = {am/ax i nI ... 0X3"},	vi = 0, 1.... . LI criojib3y,-r HPBCHCTBO 

15k-m ! i Vku IIL. (,) <_ c (ii V ,flu iiJ .(,,) f 5fl 

re w - oGJIacTb C rpaulHLeii iJuacCa	it klIMTPOM 5, MO+l1O npoliepHTh, qro€
lIOp?sIa B V' . (Q) aHlll4naJleHTua uopme 

I rn	 \1/s 

f r1''° I Vu° (lx) 
k=O 0 

4epe3 V'°- 11 (Q), n	1, o6o:JiIa q 'IIIU IIpOCTpaIICTBO CJIeOB ua Q \ S4y1Iitl1ui
113 V"'(Q). MOHHO noicaaam, 1T0 Ho -st B Vrn - 1 18 . 8 (aQ) 3HBHHaJIeIlTHa HopMe 

1/s (ff  Tin-, u(x) - V,,1u(y)i5 ds. ds+ fiu(x)18 rlsmdsx
yis+1
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11aM r1ol1ao6LITcn TaHKe IIpOCTp3IICTBO Y' 8(Q) o6o6IueHlIbix 4yiucu11ii B Q ;ony-
ciaioiiux llpeJcTaBJIeFllIe 

3 

	

=	t3v1/x1 + ?-1v0, 

rje V 1	V°'3(Q), j	0, ..., 3. Hopia B V-' 8(Q) onpeeiaecn paBeHCTBO.M 

3 

= inf Z I!vAIvo.o 
j=o 

re infimum BhrqHCJIHeTca no BGeM I1peycTaBJIeHIIFIM (j)3r Hl-UJ1IH V. 
06031-1a41TT '4epe3 V' 8(Q) IOCTHCTBO (VHKIHH 113 V'(Q), pa I3HhIX nyiio iia 

eQ. MoHo rIoKa3aTb, 4T0 [1OCTPHCTB0 V-' 8 (Q) }IBJD1eTCR conpH?feI1IIE1M c V1.t(Q), 
s + t = 81, S E (1 co),, OTJIOCHTCJIbHO CHaJ1npHOronpo1l3BexeI(uH B L2 (Q), a TaH?fe, 
'ITO flOCTHCTBO V' 3(Q) 'coBnaaaeT CO CBOHM BTObIM C011pnaeI1HwM. 

BBe4eu ei.ie IIPOCTP3HCTBO Nm.(Q), 0 < c < I, cua6eiiiioe HOpMOik 

(17 ,,3u) (x) - (V,,.u) (ij) I 
Stl})	 + sup r"	Ju(x)I 

x. yEQ	 Ix- YI	 xEQ 

IIOCJICgI-IHH HopMa 3KBI4HaJIeIITHa caeyiotietiIt 

r(x)k_m(V&.u) (x) - r(y)_m(	 rn Vku)	
± .L' sup rm I k u(x)l	-'., slip  

k-=O z.VE Q	 Ix - y I	 - k=O zE 

(cp. c [24]). 
Aiiajioi'ii q uo orrpe;eiaecii ILpOCTpauCTBO Nm(eQ) ()y l(1l.w iia Q \ S. 
flycTb {U} - LoHeql1oe [iOFbITi1 Q OTIphITbIMH MHoaecTBaMH, y.OBJ1eTR9pHi0lIWe 

CJ1OBliflMi4 

a)ecJIilqEn(1,Toq=nU; 
6) eciu 90 n U = 0, TO U iiepeceiaecn He 6ojiee, '1CM C ojU iliM pe6poM. 

flocTaBlIM B cooTBeTeTBue iajoii BepuiuHe q BeLIICGTBCHHoe 1HCJIO fl,, a HaMoMy 
pe6py c E e - BeLuecTBciiHoe qHCJIO ti, flpu iOuOiiUi pasoilelui}r eJI1lI1i1bJ,JiOl4it}IeH-
11010 iioFcpblTiilo {U}, onpeeinM iipocTpancTBo VL.(Q i'ye fi =	 = { ôe}e€ 

rn = - I, 0. .... Eci ii U n 5	0, TOLJ1B 4)yi1HlHhi C HOCHTCJICM B U iiopa B 

zIFflliiBaJleiITHa iiOpMC B I1OCTHCTBC J4	C. A. Co6ojieua. B cJLyae U n e 4= 0,
U n 9 = 0, Hsuppvc U, 

IIltII. (0) '' IIre'vlIv..(Q) 

- pei'yJuipIi3OHaiiiiOe pacconiiiie OT TO4KII x,RO peGpa e. Eciiii ?iC UcoJepiIT 
BepliIiiHv q it sttpp V c U, TO 

(0)	[J r''v I I	, g, = dist (., q). 
5 6	 {e:qEë}	V-.-(D) 

	

t-Iepe3 J'i	8 (8Q), iii.	1, 0603i13.11lr.i iipocTpai-lcTl(o C.rie0B Ha aQ )l)Y1IKIUlH 113' 

V!!!.(Q). 
flö 
OTieTii1, '(TO ()yilHt1.IIit i3 J7f.(Q), 3HiihiC iiy.iiiO B6J111311 M}ioIecTHa S OCOGhIX 

To qeic rpaHIIRbI, o6pa3yioT rnloTuoe MHOIO3CTBO B 

Ec.rni B iIpH13eii ii hJ 01 ipe.3CJ1014 ii lIX I lpOCTpaiICTi)a V8" IT J'nhi.3(Q) 3aMeH ilTb 11 1)0
-cTpai-lcTBaMil C" ii N",.4 (Q) cooTBeTcTBeIi ItO, TO iiOJIilM o ii pei eJIeH iie rIpOCTpaII-

CTBa N(Q) H N(eQ).
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3aIeHsui oGJIacT!. Q ua Hoityc K, rioJ1ytn11 onpeeJteHun np0CTpaHCTB 
Nm .(Q) (3Jecb — BeuecTBeILuoe IacJ1o). fIoo61uIM	e- o6pa3oi BBOHTCH ilpO- 
cTpaHcia 17 L'2 (G), N!(G) yHKInui B OJ1aCTII G 	S2. ayecr, = {e}eg, a riogE  
noHlIMaeTcH MHOHeCTBO yrJIoBbIx TOFC Ha G. A1-fajIoril q H0 oripejejirnoca ripo-
CTHCTR V6 m .8(9) ri N m.(3) yiuwji4 B jByrpa1uIoi yrie . 

§ 2. £zIcTeMa €'roRca B KOHCC C pepaii (paapemllMoc'rb B BCCOBOM 
aneprenigeenom IrpocTpallcTBe) 

flycTb K — I-WHVC HaaccaA', aepturtiia HOTOporo coBwtaeT C HaqailoM KOOJ14HT 0, 
K=R+ t xG,GcS2 . S 

Pacc1oTpHM aajay: 

• -	 —vz.v+Vp==/ BK, 

•	div=h BK, 33=0 na8K. 
B 3TOM naparpa4)e ycTaHaBJulBaeTcH cyuecTBoBal1r1e Ii U1HGTBI11IOCTh peiIIeHI4H 
(33, p) aa)La4H (2.1) B rlpocTpaHCTBe V(K) x J7 (K). [IpoCTpaH.CTB0 V(K) 

P76 0-6
BeKTop-(f)yHHL.Hk IIBJIHeTC g II0IIOJIIIeHUCM HpocTpaHcTua C0 (K) rio lIopMe npO-
CTpaHCTBa V (K). J3yjei nperioJ1a ram, 'ito h  V (K), a BeHTop-vH IHH / 11p11- 0.6
Haj.rIeHI1T rIpoCTpaHCTBy V 2 (K), conprieiiiioiv c V'.(K) 0TII0CIIeJL TJ,IIo CHaJI- 
flpHOI'O I1po113BeJe1n1rI B L2(K).	 - 

,Uj1H TOUO, 'ITo6bI yHa3aTb JOHyCTHMOC MIIowecTBo noHasaTeJIefi /9, (5, BBCJM BCflO-
MouaTeJmuyIo aaay B oiJiacTu 0 c HoMnJreIcHbIM iiapaierpoi A. flycTi. e = lxi, 

= Xlp H d = (I7 +	 90) — Beicropu bill J	epeHiuIaJIbHbill onepaop rieporo
nopaaia Ha S. 3aieTH1, qTo

a	if) - —v33 +Vp= _1_2 ((	+	- ±	+ -2(	
-w^o

i'e q = p, a (5— c4ep1ecKaH 'acm ollepaTopa L. RpoMe TOI'O, 

div33=1(o-_+33. 
a 

	

•	 flepeni-tiitei aajia'	(2.1) B 

)2 + 0 a	
2 uK, 

• ii:	- /__	 (2.2) 
I wQ — + oi v= Ohu K,v=0 iia M. 

•	 a2	/ 
1Iocie npitmetiemim npeo6pa30Hall un Meiirui-ia 

=	f o_zAlv(p, .) do	 -	- 
2,7

H aaaq e (2.2), noiyiaeri icpaeyuo 3aiay C napaepo  

2 ±	) ± (i), — ro + ) ()., .) = /(). + 21; . ) B
(2.3) 

•	 -	 (61), +Y(2, .) =h(2 + 1,.) B 0, v(2, .) = 0 uia aG.
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BBeThe1 B T72 (d) iiopiy 

	

jcPj	1.2	 .I	IlI 

	

V1 (C)	V-6 (C) 

FLoJIoaIIM eue

	

= sup {I W	E ç'612,	Vb	.2G	11. 

3aMeT[IM, 'ITO rpii k = 0, ±1 

	

f	(2, )IG di. = IVft,L(K) 
Im=fl+Eö.—k+3/2

eEB 

O qeB[uwo, ollepaTop 91(2) 3aa'I1 .1 (2.3) iieripepiBi-io oTo6pa?1aeT rIpOCTpaHCTB0 
V%2 (G) x V 2 (G) B V 2 (G) x V 2 (G) n er'o Hopma 91(),)1 orpaHll'leHa nOCTOHHHOfi, 

He 3aBFICHhILeiI OT 2. llo3ToMy o)Ho3IIa'{Harr P03P1I10CTb aaaqn (2.1) B IlpO-
CTPHCTB V(K) X V(K) ciiegyeT [13 cyiuecrBoBanhIH npi Tin 2 = 9 + . '6 e + 1/2 

e,R IIncTneIIHoro pemeu g 3aa'IH (2.3), goriycaioiuero OLOHHY 

I(2, )I2	+ I(), )1V2C	c(/(2 + 2i, )Iy_I.2(G) + Ih(A + i, 

3TFI CBOiCTBa 3aJa'III (2.3) BBJIHIOTCH TaK?Ke I1CO6XO[1MbIM11 .jJ1fl O(HO3Ha q I1oft pa3- 
CLIIHMOCTII 3aAa q ti (2.1) (c p. [17]). 

BBeJeM OrpaHu'IeHIIe, HOTOPOMY rLO411HfleTCH B}TOP J. 06oaIIaq IlM '1ep03 0e yroJi 
(Co CTOpOHbI o6JlacTII G) eiy noJly}cacaTeJIbHhIMlI B yrJlOBoi Toq He e E &G. flojio-
?fdnM eue ôe = 1, )?CJIH °e E (0, ii). B cJiyae °e E 2'i) mepe3 a, o6o3Ha1nM JOC}(b 
ypaenn Sifl ( O e) + or sin 0,, = 0, LIMeIo[iuiti 11I1MC}1buJIO lIoJ1oauTeJIbHyIo BeluecT-
BC)I}fIO 'ICTb. (3T0T KopeHb	BeI1ecTBe)IIIa9 enpepiiian y6bTBa)OLIaH (I)yHluHn
yriia 0,,, ci,, = 1, CCJIII 0, = t ii a,, = 1/2, ecjiu 0, = 2i (cm. [28]).) 

Ii	 'ITO q ncjia Oe y,ROBJ1CTHOP)110T HepaBeIIcTBy 

keI < a,. (2.4) 

YCJI0BHe (2.4) He06xo(uMo H )oCTaTo qHo JJIR TOFO 'ITO6hI onepaop 91(2) ocyiuecTB.nnJi 
[130MOp)113M npu Bcex RomnacKcHbIX 2, 3a nCrcJlIo'IeH HeM U3OJ111OBHHb1X 3Ha'IeHHhi. 
3TI1 3Ha qeI-IHH (ipoie, 6hITb MOnCT, KOHCiHOrO LIc.rIa) pacnoioei sHe JBOihIOrO 
yrJla, coJkep?KaI1ei'o HeLeCT13eH11y10 OCb, LI FIBJ1HIOTCH HOJ1LOCaMU MepOMop(I)HoiI onepa-
Top-(yHKtHH 9t(A'; OHIL HC 3aHucnr OT ueKTOpa S. HopiMa onepaopa 91().)_i pal)-
HOMHO Orpauueua B lIOMHHTOM kBOfiHOM yI'JIe 1l)II GOJIbwux 3na qeIIlInx 1. 
lipH )TOM, ec.rin npaau 'IaCTb 3aaq [T (2.3) np[IHagJIe-iIlT riepeceqeuio 

[V 2 (G) X V(G)] n [V' 2 (G)X Y2.2(G)I, 

I'W Ô H ' yJOuJ1eTBOpHI0T yCJ!OHl .IIO (2.4), TO PC1II6111IC aajatt npuHaJIeniIT riepe-
CC qCH 1110

X V 2 (G)1 n [V' 2 (G) x V2. 

	

6	a	61	61 

Eciii Harpaf-IIIu.eaG HOT yrJLOB, TO COOTBCTCTBI0IIIIO 0BOI1CTBa onepaopa 91(2) 
XOpOIIJO 113BCCTHhI II )LI3JIFIIOTCFI HC1LOCJCTBC11I1b1MI4 CJICJCTBI1FIMU 3JIJIIIfITH q HOCTH C 

'ICTOM napaiepa (no ArpaIIoBu'Iy-Buwuly). lipH LlaJLu'IHLI VFJLOB cOpMyJI[1poBau-
HOC yTBep?eHue no CyILecTBy joaaaHo n [21: § 5], r i te paccrea'rpiisaio'rcn o61uiie 
OJIJI14nT1I qecIHe ipaeie aaka'm B OGJIaCTFIX C MIiOFOMCHbLMII 0cO6eHHOCTFIMH. One-
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paop 9{().y' rjoJrvqaei'cH C nOMOubIO pa3011e1II41f Ct1IUb1 Ha G. Ilpil I1OCTOOI{UH 
JlOFcaJIbIlOrO UOqTLI opaiioro criepaopa B OiCTHOCTI1 yLri0I30i TO 11H e HCrI0JIb-
3yeTcIr 6ii . 30cm 91(A) H ouepaopy A().) nepBoii IpaeHoi1 aajait B (oTxpaiToM) n.00-
CHOM yl'.rie Q pacopa O j.rii 3JTJl11nTH qeCROfi clicTeMbi 

2 

GY1

a	a	\	

(Ty.

a a .\ 
+	 q iA)  = / 

av,	dv2 
—+---+iAv3=h,	(gj,y2)EQe. 

c'Yi	uY2 

CyLIeCTBeHHMM HBJIHeTCH TO 06CTOHTeJIbCTBO, 'ii'o ollepaTophl A(1) ii A(-1) ocy-
IICCTBJIJI!OT 11 ,13OMOpIihTC OTo6paH.eH1Ia 

-	E2(Qe) X P° 2 (Q) -^ B' 2 (Q e ) X E'2(Q) 

(cp. [9: § 3, r.ri. 1] a TaIne [19]). 3Je3b h] 2(Q) - lLpOcTpallCTuO C IIopMoti 

( f yJ 2 ' u 2 dy\ 112 , E-2 (Q)	IIOflOJIIICHtIC rlpocrpaHcTBa C0 (Qg ) HO HOM 
Q. / 

( I yj2(y2 H— I) jV71I 2 (11/ H- III2	\1/2 
0.2 

0.
 

E6e (Q.)) 

a E 12 (Qe) - npocTpaHcTBo, conpnienoe c E,(Qe ) oTI-IocIlTeJlhIIo cicaJifipi-loro upo-
n3HeJe1-I11a B L2(Qe). 

06pa1IaH oriepaop 3a.aii (2.3), no.iyaei 

((2, .), (A, •)) = 9i().)' (T(). ± 21, .), h(A ± 1, )). 

OTCIO)(a BblTeHaeT, 'ITO Jlj)II OTCyTCTBHI! IIOJHOCOB oiiepaopa 9[(A) 1 Ha UHMOii 
Em A + Z 5 ± 1/2, vm pelue!-iilH (, q) 3aaii (2.2) uMeeT MecTo IJpejcTa-
BjIeHIIe

(•), q(, •)) 
=	f	! 19[(	(TA + 21, .), (). + 1, )) dA.	(2.5) 

Irn = p±E6,+1/2	 - 

IIyc'rh fi Ft 9' TaH0BU, 1TO 3aMHHyTaH noioca NtemAy rLpHMi.IMH Tin A = + E ±1/2, Im A = fi' + f 6, -1- 1/2 He COep?}HT IIOJIIOCOB orlepaTopa t(Ay'. Ecini 

I C V 2 (K) n V— '--2 (K), it C V (K) n V	(K), 

TO B OMJIC (2.5) Jl11III}O IIHTerpupoBaHun MO?HHO 3aMe}IHm flpHMOfi mi A = 
± E e ± 1/2. 

aI-ilhri o6paoi rIpIixOIIM K C.:IeoiIe1v i)0Y.T11TaTY. 

1' E OP EM A 2. 1: Iiyclnb K - iwityc ud i,.itacca Al , eeimop j ,ioa'tuuejt yCiioeuw 
I ' 5 e1 < or, it ita np..uoü Tnt A = + .^' O H- 1/2 item flO.IIlOcoe onepamopa 91(A)- 1 . Toôa 
uiteiont .•itecmo cdleöyiou(ue ymeepdscaenhlJ(: 

10. Onepamop ipaeeoü 3a0a'Iu (2.1) ocyuecmoit.tern u3o.4fop66u3A1 

V(K) x J'(K) -± V 2 (K) x V;2..(K).	 (2.6)' 

2° HyCmb npaeait 'iacmc 3a0a'Iu (2.1) npunaaiie.icuin nepece'ienaio	- 

(17-1.2(K) x J'(K)) n (V(K) X V.,(K)),
01.61
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20e fl' U ' -	U eecmop, y006iteni6opiuou4ue ma,uM 31ce yC.'ioeliuiA&, trno it j , a
3awc,-iyma51 no.'ioca aedscay npiMtb2.Atu Tm A = i ± .27 & + 1/2, Tm 2. = ' ± .2] 
+ 1/2 ceo6oOita orn no.'uococ onepamopa ¶(A)1. 

To2Oapeuteitue ( , p) -iaöaatu (2.1) 113 npocmpancmea Vf(K) X 1'}(K) npuitaa-
.'leas'cum flpoClflpancmcy V 1.2 (K) x V, (K). 

fIpi .iuejeii JICMMy o6 OJLHOM CBOiICTBe ITOJ1IOCOB onepaopa 91(2)- i , KOTOOH HCH0JIb-
30TCH B § 4.	 - 

JT EMMA 2.2: t/ uc.'ia 2 it + i jzo,7Aiomc q iutu ne .eJt.?omcK nofuocaMu onepamop-
/3yitciitit 91(2.)-1 oOuoepeAtenno. 

Jo1ca3aTeJlhcTBo: UycTb K1 = {x E K: !x < 11 ii U, V - oopoHiieyRH- 
wlu iryieBo crerieiiii it €	v E V1 f(G1), llHTerp!.IpyH 110 qaCTJIM, noiyiae 
ToEJecTBo

I

/ a	a	 C 1/ a	a	] v Io-- x— J udx = - u(-- x, — J+ 2—Ivdx.  \ OX1	 J	L\	i	C9 Lo 

K,	 K, 

CJ1eouaTeJ1b11o, oiiepaop (opMaiIh1-I0 corJpHeHim1ft c oriepaopot f (oriiocii-
TeJIbHo c1aJ1HpHoro npOIt3Bee11nfl B L2 (G)), pae -if + 25. IloaroMy oriepaop 
3a,aq ii, opMai'iE,iio co11pKelII1oii C onepaTopoM 3aa q 14 (2.3), HMCT BII 

ID, q}->{—v(—ii. _2	—(	+d —2)q, (—ii —' if +o5)}.	(2.7) 

060:311a41r.1 epea [91(2)1*: V(G) x V3 (G) - V(G) x V(G) olieparop, CO-
npHeHHhi C orlepaTopoM 91(2) I-cpaeHoii 3aa q u (2.3). B cI.lJly (2.7) 

((cA))* 
q} —4 (—'1'(i/L — a2 ± O) ) + (ö)it — )± o) (—q), —(öt + ê).) 	(2.8) 

rj eu = + 1. Cpawiuiian oTo6pa?leHne (2.7) c oToGpa?HeHHeM 91(2), 3aiaii'iaeii 
oKa3aTe.rIbcTBo JleMMb1 I 

B ci1eJyIoIlei eopeie ,raHa OleH ia WflUHbI IJOJIOChI Ha). — IIJ'IOCHOCTII, cuMi'.1eTpI•1-
Holi OTIIOCIITeJIbIIO npnMoii liii A = 1/2 ii cBo6ojI1oi or noiiiocou oiiepaopa 9.t(2)'. 

T E OP'E MA 2.3: Iiycmb /1 — nepeQe coócmoennoe 'tuc.ilo 3a0a'iu /4'upuxie ôia 
onepamopa Be.ilhmpa.iui —ô c o6iiacmu U S. B noizoce 

If III 2. - 1/2 I < 1/2 -f- /l /(A -f- 9)	 (2.9)

item 'no.uocoa onepamop-(fiyJul(uu 9(().)-1 

3ToyTHepJcIIue 110 cyriiecrav AoiiaaaHO B cTaTbe 11HT00B [12], re paccaTpHBa-
Ji HCb oJol3peMeIf HO CLICTeMbI ilaMe U CTO!cCa. He6oJlbwoe oT1M qHe B (J)opMyJl upoHe 
no CBB11ClIl1l0 C TeopeMofi 113 [12] BbI3BaHO , TeM, T0 HpII ' = 0 HepaBeILcTBo 
q,(1) < 2(2 t-- I) iio-icuo no.nytiT ripu t E (0, /1/(/1 +9). B caMoM )leJIe, iTO Hepa-
BCHCTIIO paiiiiocu.niuo cJ1eyIoi1eMv: 3 + 72 f I :5,- (I — 1) /1, a TpcöoBaHue I E (0, 
"l/(A + 9)) oaHa q aeT, 4T0 9t < (1 —1) A. OcTaeTcH aaMe -riiTh, qTo 3 +.7t2 ± t < () 

3ateriti, 4T0 npauyio qaCTb B (2.9) 11eJ1b3n 3MHHTh Ha , 3/2, 110CKOJ1h1y 2. = —1 
BBJ1HeTcFL C0iCTBe11FIh1i1 'fIICJIOM 91(2.), oTBe'iaioiiuM CO6CTBCI-IIIOMV BCHT0 = 0, 
P
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§ 3. Cuc'reia lYrorica B Allyrpamiom yr.iie 

3 Jkecb AaHa CBOKa IICriOTh3MbIX B aJibHeii[11eM CBO1ICTB pelileHilil nepHofi Epae Boff 
Hi CI4CTeMhl CTOKCa B JBUHH0M yrJle. Pe3yJIhTaThI TaKorO Tuna 6iiiu 

U0JICHH B pa6oTax [20, 23, 9]. ,oKa3aTeJxbcTBa ItHBOJC1IHbIX B aTOM IiapaFpa)e 
yTBep?HeHHtk He cogepmaT HOBbIX MOMCIITOB no cpaeiiio C H3HHblMH pa60TaMH, 
It 1710T0My MbI o['paHI1IiBaeMCui )0pMyJI11pOBEaMl1. 

0603Haiuiu epe3	OTIpbITbIIi JByrpaH11bIi yroi B R3 pacopa 0 E (0, 271 c pe-
•	6poM 6. FIycTI a = 1 aPH 0 E (0, al it a - KOBHb ypaRuelturi sin (aO) + or sin 0 = 0 

C a aeume 1-1007HFlTe1,110ii BeI1ecT13eI1IIoli qacmio.	 - 
Ciejyioiuiie A Be JzeMMbI jo1-a3aIiI,i no cyiuecTRy B [20] (c1. Taiice [23, 9] ) . B. [9] 

paccapusaecn paean 3aaqa JJIH CIICTCMH CTo1ca C pa3JIM'iHblMii yCJJOBHHMII 
ita rpaiIHx; gim 3aga qH Litpiixie paccyaeua conepuieiio alfaJioruquhi. 

JIEMMA 3.1. (i) Omo6pw:cenue 

( I ' o 1$() V_1 ())x V, 1 () D (, p) -* ( —v i) ± Vp. div ) 

J' 2 f 1 () x 1 4;!(.),	 (3.1) 

in = 1, 2 ...... ocyuecrnoiuzern u304wpL3.M e MOM It rnoIbKo a nou c.syae, ec.su 

•	
. 6 - I	2/81 < a.	 (3.2) 

(ii) liycmb Nr°'() = {w E N°"(9) : WIi\e = 0}. Omo6pa:cenue 
(io.) n N--()) X j\Tm_I.) (3 p) - ( —v V + Vp, div 13) Y+Ill

E N"-2') x	 (3.3)

3e in = 1, 2, ..., ocyuçecmeitaem woAtop lfitt.3.4t a MOM u rnoIIbo a mom cJtyac, ecitit 
• (J< 

JI EMMA 3.2: Hycmb (13, p) E V 1) x V60 .8() . Ilycmh eiqe 

(—v AV + Vp, div 13) E V m2 () x V"8() 
UJUL

(—A 13 + Vp, div fl E AT-2') x 

e 16	1 + 21sI <, 16 — in + 21si <a it	— in —	<a. 

Toeaa

(13, p) E	 x J1om'8() 
ullu

(13, ) E (i°(9) n Nm.(2I)) x N,m-1.) 

143 I1MIil 3.2 I3HTe1aeT ciejvioiiee YTBCpm^;tetime o JioHaJibiloM vJivqweHlIl4 CBOHCTB 
•	

- peweHIItiB6Jiu3u pe6pa. 

,JIEMMA 3.3: Ilycmb i,	- fiyniczuu U3 nAacca C0°°(), maue, 'irno CP7 = 
•	u (13, p) E V'(9) x V;'(9), )e 6'	1 + 21s'I < a. Toaaa 

(i) ec.su ( — v 13 — Vp, cliv 13) E V m-2'8() x Vm'58(), 

e 16 — m + 21si <a, mo 

•	 7(V, p) E ( 1'm±i ()n Jzm.s() X Vom'3()
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u cnpaceOIlu?a Oiena 

II(	p)IIv6"'.'xv61-1..j 

< (R( —v L	+ 17p, div i))jIV6m_.()X v6"-'.'(c2) + I(v, P)IIv,( ) x V"())	(3.4) 

(ii) EciuL (—r tv + Pp, cliv fl E N 7m-2.() x N7m-l.a() , 28e ly - ni - 
<, mo

1(v, P) C ( 1 y_-m() n N7m.()) x N'-'.(21) 

u cnpaeea.'iuea oena 

IIi(	PIv./'	x 

;5 c(j(— Li + 17p, div ô )IIvm-'.cix N"'-'.() 
+ M(v,	 (3.5) 

oa3aTe jIbeTBo: )i,jur m = 1 NITHepaigemm iienocpe9CTBeHHO CJ1CIOT 113 
JIOMMbI 3.2, npIIMeHe11I10 i BeETop-(IyHKIHM p), a gjui Hp0II313051,}10l'O ?fl 
HOJ1ya1OTCH 110 III(yJLII1 U 

3AM E '-IA H 11 E 3.4: JIeM1a 3.3 ocTaercH cI1paBe J JuBoi, ecjin Bee 
ie iBy!'paHHhIi .yi'oJi	3a1eHIITb ,,IICRpILBJIeHIIhIM JByrpaHHhIM yrJioM" x(), r'jje 
x - Jui(J)()eoMopd)iI3M iciacca 1jm (t (i)) irrrit Haacca	(i (ii)). (flpii oKa3aTeJlb-
CTBC 1!C[IOJIb3yJOTCIT cBoficTBaAm 11	- Ikw)(eoMop(!)I-1aMoB, ycTaIloBiIelIlLh!eB[24].) 

§ 4. OncTeMa CTOICa B KOI1C0 c peöpatn (L8 - o1eIiicII) 

m. 8 BBeJe1 npocrpaHcTBa	V-(K) it .eJ7 j8(K) perneHilil i npaimiX qacreii 3aa'4M 
(2.1). I'I1eHHo, fl0J0-fciIM 

V(K) =	, p) C 17 (K) X Vj' 8(K) : V IaK = 0) 
H	 S	- 

V(K) + V 2 (K) X 

B aTOM riaparpae aotia.nMamff cey1ou.ee o606E1teHITe TeopeMhl 2.1.	 \ 

T EU P E MA 4. 1 flycnlb K C jim , 9ij	1, S E (I, o), cemop noô'ui,ten ycizoiuo 

IO e — ?it +28 1 1<ae ,	eC, 

it ita npAAtOA hit 2 = fi + L' be - + 38-1 nern ,ioit,ocoe onepamopa 9t(2)-'. Toöa 
u.MeIom memo yrneepdscaenhe.: 

V. (Inepamop lcpaeeoü aatia'iu (2.1) ocyuecmiu1em u3oAwpfivaitv'; •- (K) 
—er'(K). 

2°. Iiycrni K - onyc i.iucca flmax(n.m'), npaeait liaMb (2.1) npunaöite3scum nepece-
ienu,o (K) n .eV (K), the noJa3aTneJllt ', ', s' it rn' yaocitemcOp.voni rnaiu.it 
we yciioou.itt, wno it , , s it m, a aaiticnymaii no.itoca .ttedlcô?j npilMbtMu Tm ). 
= + £ be - VI + 3_1, Irn 2 = fl' + Z ó' - m' + 31s' ceo6oOna orn noiuococ one-
pamopa 9[(2y'. To2Oa pewenue (, p) aaOa'uL (2.1) 113	V.(K) npunaOiteacunz
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,LoIaaaTeJrbcTBy 3TOiI TeopeMbl npejwoul.neM HCCHOJIbNO .11(3MM. 

3a1e'iaIiHe B }0H4C § 3 rIO3BOJIReT iipii iioiou.w pa36ueHun eJT.UHHLbI uoJIy'-lum 
cJLeyionute JIoKaJIbHbIe oeHNH pemenilli :3aJa'-fl1 (2.1). 

.JIEMMA 4.2: Iiycmi K - toityc 143 itzacca A tm , ii, E 00"°(K \O), )IC =71 u 
p) E 7 V.(K), ?ae ie' - I + 2/s'i < ae• 

Ec.sa W h) E iJV(K), 2ôe /9 E IV U 16, - rn + 21si < o	a 3cez a E e, mo 
ij(, p) E	V(K) it ciipaceaiiueacoomeemcmayiouia. ct ./joitajibnajl oieitita (cp. c (3.4)). 

- Iycm Uk = {x E K: 2k1 <; < 2k±1}, k = 0, +1,...— uoi<prriie Loi1yca K \0 - 
i {i} - noj'111HeHHoe 3TOMY )1Oi-tpbITFlIO pa36I4eIIiie ej(1TI1ItIb1 TaKOC, qro 
X IDii,I	C Hp)! Bcex MyJ1hTI41IHJwicax °• 

JIEMMA 4.3: Hycmb K - #COUC 143 ititacca jim, 8 E 12, cc), a 'ucita /9, /9' u ocitmo-
bt , O 	no3uneJtb ycit061,1.5141: 

(i) I-e'i'(°c,	l6 e 	w t, +2/5I<(3 c ,	 (i) 

(ii) 3.tKflifl.'1 nojioca .41C31côy /zp1.)tblJi.1t mi 2 = /9 + - iii. -1- 31s ii. Tm A 
= /9 ' + .L' â' + 1/2 ne coôep3scurn nouocoe oneparnopa 9((;.) - 1 . [Jycmh eue ceitmop-
f/iy,azuJi ff, h} npunaö.ie:iscurn n.iaccy V(K), a mocitine. 11b ee pacn0.Il03icei-t 6 U,, It 
ite iiepecenaernci c pe6pa.tu. 

To2öu O.'ii peweiia? (i), p) E	K) u.ueern iiecrno oteiuta 

II I lk ( V , P)!i. (K)	c2'I	I1(I h)iiVm(K), 

206 6 - flO,WdlcumCjibnoe 'otc.lo. 

oa3aTeJ1bcTBo. B ciiJiy 2° T(3OCMb1 2.1 II KaqecTBe /9', ö' MO11O B3HTE, illO-
Gbie q icjia, yioBJ1eTBopnIoIu,1e yciI0HIIuM (i) 11 (ii). IioJIoaHM 

(5 = (>e	111 + 21s ± (1 - 21s) 

I7ke v - )jocTaTo q IIo .Manoe I1ojIoI1Te.Tj hIIoe 'iucjio. Bueiei 'THCJIO ,u =	- /9'
± L' ((5 - 6 e ' ) + 3/s - in - 1/2. B ci1yae n > k BbI6epeM /9' TaI, 'ITOGbl a 6wio 

11o jIoH11TeJIhuIbJM, a iipii ii < k - oTpulaTe.rIbIIb1M. BOBJIy ieiiii 4.2 

I17k( V , P)iim. (K)	(ii(t, h )ii . (K) • 	
2pk Iike, P)11v ,2 ,. (K)) ,	(4.1) 

re . E Go(Uk ), 417k	'1k' ixH iD" k i < C, JJ1F1 BCCX Myi1bTi1iiHJeHCOB a. ECJIIi
rn - ki > 2, TO no J16r1e 4.2 

ji)k(°, p )ii V m (K) ^ c2'	ike, P)iiv'.L(K,•	 (4.2) 

Cou.iaciio TeOpeme 2.1 

114P, 2))iIv 1.L Kl ^ G 1 1 ( 0 , P)IIv''..(K) < c J, h)IIgv.z(K). 

I'bieei

(K)	
L3(K)
	 (4.3) 

B CiiJiy )16J)B1ICTBU FeJ1bJcpa ITpaBa 'laGTh 11(3 flpeHOCXOjIIT 

oP [f 1
.6.	r - " 1 h	X n'	/J r 6" 	' r.-I"+' 1 

eE'	eE 60	 L-(K)	 \eE 
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RoHeqHocm 1I0CJ1eJHeI HOMh1 o6ecrIeqIIuaeTcl1 Bh16opoM IloKa3aTe.Ieli 6, ' . ficijo, 'ITO 
aTa nopta paBila c2". HTaI, 

IhIIo.	:!E^ c2" o J7 r •	' r0 h	:E^ c2" jIh II Vj"(K).	(4.4) 
eE	eE	 L-(K) 

3aIeTIt1. 'T0 iopoa a.i1ei'1eI-iTa g npocTpaI-IcrII J','$(K) 3KBI4Ba.iIeHTlIa HOp'.Ie 

if ^ I!iIIv;;t(K),

3 
rpe infunurn ubrIucJuIeTcB no BCCM npeJcTauJ1eHIIIlM JyHflI .tl1 g B 1311jC ' = E agil- 
(9x1 . UO3TOMy	 i-i 

II/ lfl	(K)	
c2	if E lI/iIV.'(K)

3 
URC ilifImlim SepeTcn no i-ice npejcTaBJIel1LinM Be1TOpa / 1) BHe / = E (9/ 1 /(9x 1 . OTco-
cioa it 113 (4.4) cJIejyeT OieILRa 

RI, /tV2..(K) < c2	RI, h)Iv K) .	 (4.5) 

I113 HepaBencTB (4.2), (4.3) it (4.5) BuBOJ11M, 'ITO 

I?lk (L', 7M V;. (K) ^ c2(" IRI, /t)jv;: (K). 

i1eiia 7 wim3aHa I 
oIa3aTcJ1bcTB0 TOCMb1 4.1.: 10. Flycm cHa'IaJIa s	2. UpI.IMeHFI(-I J1CMM

4.3 it .iieiiv 1.1 113 pa6omr [18], noiv qae, 'uro ripii j11060li BeKTop-(yHlIMI1 (I, h) 
ms	 -.	 ms E - Vfl-(k) cy11ecTBveT pelueHue	, 4 E DVfl-(K), Ii J1H aTOro peweuna Cupa-

HCJIF1Ba oieiica 

l(, P)I V(K) ;^j c IR/, h)IIv..(K). 

	

,LoKaIwM eJu IlIcTue HH ocm pCUleHU)I. IIVCTb ((9,7)) E	V(K) — peiueiiiie 0JHO-
1)oH o i1 aja q u (2.1). BBejeI 4y1IRIu10 ii,, onpcjcieuuvio paueucmot s(x) = 
1'Je e — majioe 1Io.r1oa11TeJ1bHoe '4HcJIO, r(x) - })eryJrnpltaoI(aHHOe 1 )aCCTO H1II! e OT 
TO1IcU X J0 Muo?KecTBa S OCOShIX TO 11e1 rpaHut(hl, 77 E C'°°( 1{.1), iipn'iei i(/) = I 
upu I > 2 H q(t) = 0 upu I < I. Taii iai- s	2, TO Be}cTop-()yHKtkuH 1t(, p) ripil- 
}IaJ1eH11T 1IpOCTpaIICT13y	V 2 (K) (.rrn JIIOIIIbIX ', O'). flciio, 'ITO Di1e = 
ii supp/Yi C0jCp)H11TCH H CE — OlcpecTuocTu 1I40fCCTRa 5, C = COfl$t. IIO3TOMy 'i(, 
p) — peureHue 3aia q ir (2.1), npaan 'iacm KoTopoi CTCMIITCH K I-LyJIIO B upocTpall-
CTF(C	J'; (K) ripit e — 0. [IpuMeirrIn TCOI)MY 2.1, IIO.uy'Iaer(l, 'ITO ((9, p) cTpeMuT-



CH H IIVJUO B 9V; (K), T.C. 'ITO ((9,p) = 0. 
!IyCTb Teriepb s < 2. )J,OIIyCTHM CH3'Ia.T!a, 'ITO lii = I. OGoaliaq irM 4epe3 A Orlepa-

TO ((9, p)	(—)1 (9 -f- Vp, dlv t)), OupeJwJIeIrIIhIn HU	V(K), it 'iepea A t	one-
paop (!)op1aJrl,1IO conpneHnou 3a.a'fiI (i(9, q) --^- (—vL it) — Vq, — dlv q) c oSjiac- 
ThlO olipejeiCniiii	V.L ._1(K), 1'O S + T = ST. O'1eBi4j}IO, '-ITO —ô - 1 -}- 2/TI
< o, i-i, B ciuiy aetiii 2.2, na npHMoü un = —fi - ' ö, - I ± 3/r lieT r!oJrIo-
COB otiepaopa	[Eozn'oy. HUH SbLrIo TOJIbHO '(TO IIOHt13UHO, olleparop A t ocy- 
IIkCCTBJIHCT ñaoMop)li3M:	V!_1(K) -^ PiV4(K). B cu.iiy TO!')), 'ITO flpoCTpaH-
cTBa V `–'(K), J7 (K) couiratoT Co CBOIIMH BTOphIMII COJIpB?HeuhrhIMl-1, OrrepaTop A
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HBjneTCR cor1pH?FelibiM c A t (oTHociITeJlbHo TkBORCTBeHHOCT11 B L2 (K)). CJie.roBa_ 

TeJIbHo, A	V(K) -* V(K) — 11301NIOp(Il13M. 
lellepb nycTb vi> 1. Iiojioiuti 5e' = 6, —vi -F 1, ' = + (T —1) (rn—I), 

rje T - q iicjio pe6ep iconyca K. TaM ica (1, h) E MY';"— (K), TO, rIoJoFca3aHHoMy, 

cywecTuyeT peweiu•ie (, p) E	T7 (K) 3aJ(aiI (2.1), a jin nero i •ieer MCCTO otenica 

(K)	l(J, h)J	
(K)	

(4(S) 

.. i IyCTbk,.))k — TC	e c)e3auiie yHKIi1n, qTO B (0K3TCJ1bCTBC ile.-Nnibi 4.3.
I113 J1eibj 4.2 cieiyeT, 'ITo crJpaBe;JIIIBa JioKailbilaB oLeIIMa 

111k(V,	V. (K)	c(JI(/ h)Iim.s	± IIk(v , P)IIv1.8.(K)). 

[IpOCyMMHpyeM 3T0 HepaBeHCTBO 110 If BOC11OJ1b3MCH aicBlIBaJleHTHocThio iiopi 

• (2 lik@), P)In (K))	' 

(2' lk(T, h ) I Vm.8 (K) )
118	11(1 ' h)I),rnd(K). 

Torja	- 

IR P)II V m (K) — C (IiT h)!Im.8	+ IV, 

	

•	Ocoa if iii (4.6) BbJTeKaeT HepaBeHCTBO	 - 

•	M( ' P)Im (K)	C (j , h)IIms. 

	

_9 V

•	flepBoe yTBepMeHi1e TOMh( J(oFcaaalio. 

20. B citify 1° JOCTaTo qljo flP0BCTFI JoKa:iaTeJ1bcTB0 upia YCJIOB14H vi = in'. flpej-
• . flOJIO-}cIIM cHa'{aJIa, '4T0 BeMTop-4yHM111hl (I, 4) np11i1aj.r1e?fHT npHNIONiy nponaBeje-

HillO iV1m(K) x W m_l (K), t = max (2, s, s'), ii ureee'r IcoMrIafcTnbJü liocliTejib B K — S. 
06031-la4nM qepe3 JJ oTIcpbITyIo noocy HaII6oJu,weii W11HHb1 Ila 2 — nJIOCMOCTI4, 
cojep?icaiuvio flHMi0 Tm 2 = + Z ôe — vi ± 31s. JorIyCTuM, 4T0 MOMITOHCIITM 
aeopa (0) yJI,OHJIeTBOpHIOT HepaBeHCTBaM k5e°I < o, a q ucjio fl(o) TaMoBo, 'ITO 
npniaa 1111 2 = fi(o) + Z ô° - m + 3/2 pacnoiioetia BT[. Coi'jiaciio Teope.Nie 2.1 
II JICMMe 4.2 cyiuecTByeT eJjuhicTBeHHoe peweitue (,p) C	VMo (K) 3aJaqr1 (2.1).
Ta me Teope.Nia 2.1 rapapye HpIiFIajJ1eaHOCTb pemeiiva (, p) uepece'eHnlo 

	

• •• •	V/_e,o(K) n	V+e o (K), re e	jOCTaTOqlIO MaJioe 11OJIOMcIiTeJihIIOe 'IllCjiO. 

	

•	UoJo?Ic1Di 

	

•	•	 (0) = 5e — m + 21s,	(0) = ± ' ( e — g() + 31s — 3/2. 

IIpultHMaH BO BliliMailtie yTBepM-jeE1ne 1°, 3ameqaem,'ITO )0CTaTO qH0 ycTaHoBuTh

	

-	npiIHa,(J1e4cliocm 3TOFO peweiinn Kaw Ttomy 143 IIpOCTpaHCTB 

V(K) 14	V(K). 

floKaeT, JJ1H Oflpef(eJIeHI-IOCTH, '4T0 (, p) C	V(K). i 1 1 )IIM eHHH JieM\1y 4.2, 
IIMCOM	•	 - 

	

• ••- .• •	
•	II1k(V,	(K)	I(T	)Iv' (K) + Ij k (V, P)IIV;O).	 (4.7)
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Cyieiipyn rio k, ripilXOjiM i- oie;uce 

II(	VHIv(K) 

^ c(, /t4v (K) ±2f(iR P) I! vm;2	(K) ± I!(, 
po 

11ITaf, (, p) E	V(K). Teoperia yoaaa I 
3 A ME 4 A H I'l E 4.4: II ycm K - iouyc }cJlacca jim x: K R3 I4eo1opii3M 

iJiacca C1 , TOicJecTBeHHuil Bile HCK0T0p0Ii olpecTHocTll U TO4}H 0 ii yjOBJleTBOp-
riioutifi HepaBeireTBaM: 

axj
(x)	<	(i, = 1,2,3), 

r(x) IY! D/ L (z)<s 11pM in> I , E 	ni-1; 

3eCb e - .ocTaToq lLo MaJIoe flO.IO?IcllTejIbHoe 'iiie.rio. OrlepaTop A 3aaqiI (2.1) B 
o6JLacTll x(K) iiocjie 3aMeiibL iiepeieiiniix, ocyLiecTBJLneMoii oT06pa*ceIIneM x, Ilepe-
xO,WT H oiieparop A. B K. I'la(l) If (2) cIeyeT, 4T0 

ii A - A I V (K) JV(K) < 

i'je c - noeToiIHFlan, He 3aBHCHEI(an OT e. I103TOMy TeopeMa 4.1 ocTaeTcri CiipaBe-
.TillBoft if nocie 3aerii }oHvca K iia ,,kicLa?lceHHhlli iOIiyC" K(K). 

flycTb q E C0 (k). OqeBll 1 iIo, HOMMyTaTOp [,.l, A,] Hflb1BHO OTO6panaeT 
V(K) B P2V 8(K), re	- npoiianomiioe BeuecTBeHHoe nic.ao. OTcIoJa

lipli novouu HHaVFcIMIt rio in = 1, 2, ... IIOJIy'iaeM cJ1eJVIouee yTBep?iJeHHe 0 
HaJIBB0M yJIy4rneHIIll CBOiiCTB petlleHHR B601,131I coHH qecKoii roqII. 

JE EMMA 4.5: fIycmb K - KOiiC Fciracca flm(,mn) it ebino./Inenbi yciloeua: 

(i) iô e	in + 21si < Og, g' - m' + 2/6'1 < or, OAs ecex e E ; 
(ii) 3aMKnylnaJl noiloca .uedlcay nJJi?AthMtu TIM 2 = j9 ±	5e - in ± 31s, i'ni2 = fi' 

+ L' 15e' - vi ± 3/8' lie coôepascuin no.s,occM onepamópa 91(A)-i . Iiycmb ezqe 
11, E C0 (U), i,i = I) Ii	p) E	(x (K)). 

Ec.,iu	qi) K)), mo 72 P, p) E	V.'.'(x, (K)), it cnpaeeaiiuea 
eemcm6ylouqa5l IwKaJtbna5i oqeioa.	0 

§ 5. CIECTeMa CTOICa U ioiiyce C peipaMJL (oI'IIIaL I) DeCoilkix iiaccax rC.Tihepa) 

I3ee.i npocTpaHcTa	N(K) if 9i\(K) pelilefluli It tIpaBbiX qacTeil 3a)aq 
(2.1). floJIoacrM

= Y0, 7) ) E Vf(K\ x N'"(K) : i3 IoK = 0}, 

.N(K) = T "(K)x N(K), 

rje ni = 1, 2, .. ., (x € (0, I). 

Ociioiiii hiM O3JI hTaTOM ttapar'pa(I)a HHJIIIeTcH
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T E 0 P E MA 5. 1: Iiycmb cehmo[) Ô nOa'Uiteh y cito6ulo 

Ie —m - xJ < ae,	C ( 

it na np. toä I'm 2 = ± f ó -m - item no.uoCOe onepamopa 9[(2y' 
ToiOa u.,ieFOifl .iiecmo c.iieöyiouçue ymeepdlcôenu3i: 

1 . Eciw K E Am. , mo onepamop cpaeeoü aaa'ln (2.1) ocpqecmeiu1ern 1130At0pf/u3il: 
Nf(K) .	eN7(K). 
20. Iiyc,nb K npunaO.iieaicurn K.'laccy	 a npaean 'ac,n a(tôa'iu (2.1) npu- -. 

naaIleaictLm nepece'enuio £ j\T (K) n iV(K), Oe no iia3arne.0 /9 ' , ', rn ' u x' yao- 
wterneopaiOm maiw.t asce yciiocu.ci.t, 1fllO '3 ô, m ax. Iiycrnb CU1i aaMKnyrnaii no.itoCa 
.4ieascôy npJUtbM11 Tin 2 /9 + .E 3e - m - x, Jut 2 = 9' ± Z 5' - rn' - ' ceo- 

6oanao,nnoiiocoeoneparnopa t(2)_ 1 . Toa9a peuteiue (, p) 300a'iu (2.1) 113	L\T(A) 

npunaO.izeascum	(K). 
3°. Ii?Jcmb K E jjmax{m.m'}. U npaeaa 'iacinb 3a0a'tu (2.1) npunacileascurn nepeceienuiO 

n	 npute.it lwlca3ameilu vi, s, /9,	a m', ', /9' ' no0'iu,ient
yc3i0611JlJt: 

(i) 711, 911' = 1, 2, ...;	c' E (0, 1),	s 	(1, oo); 

(ii) I6e_7fl_i_2I,<Oe,	be' XI<Gc 

(iii) 3a.4tsnymas no.iloca ..ueaicöy npn.itb1$tu Jut 2 = j9 ± ' ô g - rn + 3/s, Im  
± E àe ' - m' -	ne coôepa;cum novocoe onepamopa 9((2)-1. 

To2aa peutenue (, p) 3a0a'uz (2.1), npuna7ea1cauee n.laccy 9 Vf (K), npanaO.iie-
aicurn ,.iiaccy N	(K). 

,LoHa3aTe.J1bcTBo OrnIpaeTCH tin ;tBe JIeMMbI. 

JIEMMA 5.2: Iiycmb K C A', 1, C C0 (K \ 0),	= n u (, p) — pewenue
3a0alla (2.1) na .iutoatcecmee supp . Toa cnpaeea.'weo cieayiouiee yrneepascaenue: 

Ec.izu (f, h) C PNf(K), /9 C R,, ãe - in — oc < o ö.ea ecex e C ó,	p) 

C	 ?(K), '' - I - 2/s' < a,, mo	p) E iV(K) U cnpaeeô.'mwia omenica 

I!i(, V)Il,v" (K)	c(MC(/, h)lIv .. (K)	lK(v, P)ll.,V''..(K)). 

• aTa JICMMa BbiuOHTCn upu noi019i paaSiteiiiin eLI1HIIIbi tin JIeMMbi 3.3 it cateyio-

luero an itch naMeqaFiliH. 

JIEM\'IA 5.3: Tlycmnb K - !1O1t?JC 113 K./Iacca	E (0,1), in = I, ... a, 'uiciia
/9' u cecmopht 5, b' noö'iuncnl,t yc.ioeuium: 

(I) ke'l < Ore .,	Ie - 911 -	< 

(ii) aaucnyman noiioca 1tea,cay:npa.ub1.tu1 mi 2 = /9 ± .E O - 911 - a Im 2. = 
+ .L' ' + 1/2 ne coOepa;cum no.'tiococ onepamopa 9t(2). flonycrnu.u, 'irno (e#mrnop- 
(f)yi1Ki Lia (/, 11) npunaaiteau ;c .rn niaccy	iV'-"(K), a uocumneJtb ce pacnO.iioascen
e U,, = {x C K : 21 < Jxj < 2rn} it ne nepeceiaerncn C 1?e6pa.etu. 

Toaa .'mn peweiuui (, p) C	(K) 3aaa'€U (2.1) utlee1n $tecrno oqeluca 

ll ?lk(V , P)!l y; () ^ c2'_	l(f ' h)llv (K)	 (5.1)
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JoRa3aTeJ1bcTBo -B cyuecTI3eHHon cOBnaJaeT C YjoKa3aTeJIbCTBO,%I JICMMhI 4.3. B 
11OCJIeH(3M ciejiye JLOJ1O)fil-ITb 8 == cc, u = — fi' '+ ' (â - O s ') — m — — 1/2 

rn,s	m.	m-1.8	rn–In	 C 
If 3aMeHuTb	Ha	 a 

,L olca3aTeJIbcTHo TeopeMbi: 1°. IlyCTh {q .} — pa:36IIeHIIe euHutib!, I-rCflO.J1b30-
BHIIOC B jieiiie 4.3, If iiycm / ,, =77. 1 ,	== ,,h. I'I.Iee.M 

I I' _[i r 6'"h II L'(K) 

II JJ -ri'	r C l_m_nhII L ,(K) x 

[loio-iciin	(0)__- —ni — c + ô + p j9(0) = + .E (6 6 —	— 1/2  
+ c. O'ieiiio, HOCJ3CHI11I iiopa pi3BHa c2". rloaTonv It C J1(O,6(o)(k). AHa.rlor'IIquo, 
nepexojit i jutnepreiiiioy I1 peJ cTaBJ1eHu10 JJ1H I,,, iiOJiyaen, MTO f. C 

(u)). c goRa3aTejibCTBOm Jte3InhI 4.3). 1'iTa1-, (fe, h) C ?T'(o,o)(K), npuqem rioia-
3TJ1H (0) , (0) YLOBJITBOPHIOT re	e yCilOBHflM, qTO LI 	ueopeie 2.1. 

BBeje1 nocJejoBaTeJLbHocTb cpeaaiou.uix (yHHI.ui {7m}^i, TaFmx, 'ITO r I I DIZ.1 
^ c jii icex MvJIbTuHhlJtelCOl3 x, Xm = 1 npu r > 2/ni H y,,, = 0 flH 1< 1/-rn. HCII0, 
'ITO Xm(In, h)	(T h,,) B	 14 

•	sup lIZrn(tn. h , ) 9 v (K)	c 11f n , Ii,,)M\.n(K).	 (5.2) 

O6o3lIa q I-I1 '1CpC3 (rn.n, Pm,n) 11 ( in, pn)_pellj e hI11H 3aJaq u (2.1) 1-1:3 !2V	)(K) c
flpaBb!MH qacTcIMII Xrn(/n, h) H (/,,, h) cooTBeTeTI3eHII0. Ho eopene 2.1 nocjieo-
BaTeJlbuoeTb ( )mn, Vms) CxOHTCH iipii rn. -± 00 K (, p,,)	J'()tO)( K). Corjiac-



HO Jie311e 5.3, .r.iin ato6oro k = 0, +1, 

ft1lk( Vms, V,n,n)MN(K) <	I y(f, hfl)INK) 

	

^ c2_er_I 11(/ n '	 K) 

(CM. HepaBeHcTBo (5.2)). Taii iaic (, n, Vm.,) - (n, Vn) B 1'(0)6(0)(A), TO 

I1 1 L( 1 n,	.	 1iii II'?tc111n p .)II	"n 

C1eoBaTeabIIo, 

II ?lk( Vn, Vn)IIs.V" 5(K)	c21"i I1(T5, /ts )1	V(K) 
PS	 P.6 

r1oioai 

(Vs, N) = •E (zn, p,,),	LV = II, 2,...

I nI N 

1'lMeeM

II( I'N, 'N) I L A.S	K) 
^ C sli p IIllk( VN, 

< C St1) L' II)t(°n, v)II 
k InIN	N.(k) 

c sup	2 	1I(f, h5)II 
k InIN 

Vq HTbIBaH, 'ITO (fe, it5 ) =	h), rioJly'laeM 

Il(Vy,	N)II Vm (K)	cjJ, h )II N s (K) .	 (5.3) 

23 Analysis Bd. 2, Heft5 4 (1983)
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rIvcTl, Q — rIpOLT3BOJIbHbIii iiomnaHT B K\S. MH0?fcecTBo {(N )}y>i 1oMuaNT-
110 H Cm(Q) x Cm1 (Q) . F1peei cxoJkaIIefiC fl no;u!ocJ1eJJOBaTeJ1hHocTu O6o3IIa'1aeM 
'icpe3 (, p). Hciio, qTO BeKTop-4yHKt1la (, 7)) yoBJIeTBopr1eT ajae (2.1) It onyc-
LcaeT oIeHKy 

I I P, p )I	 !i.iii II(Vx,	v)II 

	

.N(K)	E-+oo	91 0.6 S 

I'lTaH aaaqa (2.1) IIMOOT peiueiiiie 113N'-(K), yoBiIeTBopnIoHec HCBCHCTB 0.6

-	M(	p )I N .: (K)	 c I(j , h)IIN(K) 

,LJ,oKaHeM eI111cTBeHHocTl, pdulenun B KJICCd Vf(K). [IyCTb (, p) E iV(K) 
— peweHile 0JH0p0JW0ii 3aJaI1 (2.1). ll0J1o?IcHM ô'	— in — N + e, fl , = — 911 

— ± Z (	— ó) — 3/2 + E, re c — 0CTT0H0 MaJIoenoJIoHdHTeJIhIIoe 4110.30. 

143 oiipeeieii IIH IIpOC'rl)UIICTIJa	iV( K) C.3eiyeT, 'ITO 

+ 2V -I- rIpi = O(rJjr 
eEg 

110'JTOMy BeKT0p-(I)yHH4Hn (ia, Pc) = (1 + )_21 (3, p) ripuHa rkjie7mlT llpocTpaHcTBy 

J 2 (K). I-cpoMe Toro, aTa BeKTop-(yHFcln BX01lT H n;po oiiepaopa 1e' 
= (1 ± )_2e A(1 + o) 2C , r J e A — onepaTop 3aJa41l (2.1). }IcHo, 'ITO 

II A . — A(V.(K) -	Vg5(K))= 0(e).
I 

OTcIo&a 113 T0dMW 2.1 HhjTeKaeT, 'ITO npH MaJIoM e oriepaop A ocyLIecTHJLneT 1130-

Mop (!) ,I 3 rl	V- (K) — eV(K). I103T0My iiepai qaCTb TC0dMb1 goimaHa. 

2°. IlycTi, (, p) — pewe14l1e3aam (2.1) 113- npocpancia	N(K). Nai- SbfllO
noKaaaHO B IIepBofl MacTB AoKa3aTeJlbCTiia,, HexTop-yHHLHn (i), p) nBJrneTdn npe-

djIO1 r10CJ1eJoBaTeJ1bH0CTH {(V, '\)}N	Ha Ka^Kgom Ho1r1alTe Q - K \ 8, rJe

(V, 9 ) — peTJlCHFld 3aaH (2.1) 113 IIpOGTp3HCTB3 9V0>(K) c upaBoti acmio 

E (In, ha ), óg()	— ± 5 ± e,	+ '(ô — (0)) — 1/2 — m 
ImIR 
To ,e dnpaBegJRlHO H 9,1H peniena (v', '7)') E	'5(K) (c aaMeILofi O° II	Ha 

+ 6 e' + C,	=	' ( 6e' — &')— 1/2 - m' — o ' + e). lb 
eopeMe 2.1, noc.meoBaTeJ1bHocT11 ((V R ',	)} it IO N, 	')}, anupoKduMupylollule 

(1), p) ii (i p ' ) 000TBeTcTBeiiHo, coBnaaIoT. 3ita'iin', (i), 'p) = ( 	7/). i'eM catu, 
oKa3aHo11 BT00d yTHel)FcfleH e TeopeMbi. 

3°. lIycTh (, p) — peiiieuie 3aa4Fl (2.1)113 iiOCTHCTB3 9 V'-ç(K). Tali lwK hOC- 

.neoBaTeJjhI1ocTb	 , h)1	CXOJHTC}1 K (T h) H	J/ m (K) , TO HO eopeie 4.1, 
t 	JNi 

(V,, 9N) ->- (i), p) npii N -± 00 B II0CTHCTBC	 Voj 	C lLpyrOii CTOpoHbI, Kali 
rloHaaaHo B nepHoil MacTn goKa3aTeJlbCTBa, {(V,-, ',)} CXOfl1TCfl R pemeiiio 113 

I1OCT3HCTH	N5(K) B Cm '(Q) gan KoMnaKTa Qc K\8. Teopeia jo1a3ahia U 

3AME4AI-1 I'IE 5.4: UIycTh K - coyc H.rlacca	in = 1,2,..., 0 < a < 1 
ii	K —> R3 - LII(!)()e0M0p(()lt3M K.3aCca C, TOaeCTHeHI1b1ii BHe HOHOTOpOII oipec'r-
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HOCTIl U TO qIu 0 II yjOBJIeTB0pn1OuI1H Hepasel-I0TBaM 

lax, 5j)	<e, 
/.0

<e npil m> 1; i < Ii	m— 1, 

rye e - joeTaTo q Ho Aiajioe nOJ1Ofil1TeJIbH0e qjjCJjO. 
3a1eFInH B 3aMe4aHull 4.4 V	i-ia	11 pIixo;I1M } cJ1eyloIuuM yTHp?1 ueHI4cIM,

aFIaJIorH4IIb1I .meMMe 4.5. 

ii E M M A 5.5: 11/cmb K - #conyc Kilacca A'	m, m' = 1, 2, ... a 
nenb yC.10811a: 

(i) ie - ?fl • 21si < Ge, i' -	- a ! 1 Ge; 

(ii) noiloca .Ated;côy flpJcAbuU lr 2	+,E 5 e -m + 31s it 1w 2 = 
+ ' (5' -	- a ne coöepascuin nouocoe onepamopa 

Ec.uiy c • (, 7)) C	V(x(K)) a	p) C RN ' 6 1 	mo 72P, p) C N,-(x(K)) u
u.4Leern .4ecmo coo/neerncmeyio uqaa. jzohajzb!1aj, oena. 

§ 6. 3aaq a CToEea II orpaHneIIHoft 06.lIaeT11 

flycTb Q - orpal-n14e1-IHaH oóJIacTb i.riacca	it A - oiiepaop KpaeHoil 3aaqIi 

—vL3-4-17p=f,	div=h B Q,	3/hlac=i.	 (6.1) 

Teopeta o6 OHO3ifa'i1oI pa3pewllMocT1I B ijiacce W21(Q) x L2(Q) aajaq ii (6.1) ripu 
k	0,	= 0 it I C 1W 2 1 (Q)]* I43BecTHa j.ii5i jiio6oii orpaHii4ei1Hoi o6JIacTIr (cat. 
ry [1]). 3roi pe3yJll.TaT RHecTe C TeopeMofi 0. A. iIabIflCHCHOii-I3. A. CoJIoii81iLoBa 
o cyiuecouaitn HeKTOpiIOl'O iioin tjzacca 4T21(Q) C 3ajaHHoUi 11,113epreH1u1eii 
ooecneq uBaeT o 7uioaHa4HyLo B3WI1MOCTb 3aila q H (6.1) it iipn jiio6oii (I)YHiLi1I1 It 

L2 (Q) 1311. 
[1piFiII1aH HO HililMaline, wio *21(Q) = V	(Q), L2 (Q) =	(Q), i'jc	= 0,

o = 0, ii UCiiOJib3H .TIeMMy 3.3. aaMe qaHne 3.4 it aemmw 4.6 II 5.5, IIpLIXOJHM i 
reopeMaM 6.1, 6.2 oS oj1103iiaq iio1i pa3pewuMocT 3j4H (6.1) B pa3JIII q HhIX Beco-
HbIX Kilaccax II 0 CB0tCTBax petueHMd. 

IIperBapiITeJIbIIo BBC)M llecEoJLbKo 0603IIa qeHIlii. fIyCTb °e() yroi (co CTopoHhi 
oöJIacTIt Q) MCJy KacaTejibubiMil noJIynJ1ocFocTnMu B Toq}ce C Ha pe6jee. floioiti 
eue o() = 1, ecjiit O() E (0, yr).. Bcjiyae Oe() C (pr, 271) '-fepe3, a() oSo3i-iaqi11 
IopeHb ypaHHeLIHn sin GO e() + GSIflO e () = 0, iseiouuti HaitMelIhillyto IIoJI0nvITeJIb-
HiO BeiIecT13eH11 y 10 q aCTb (CAT. § 2). 06o3iIaniM qepe3 9{q(A) oiiepaop HpaeBofi 3aJaqit 
(2.3), oTeqaiouiii IcoiIil qecKoti Toice q, it 4epe32 - c06CTneHuoe DICJ1O 011epaTop-
lj)yli HiJjIu 91q C }IHMCH bluefi no aGCoJIIOTHoii nejiti qu He oTpuEaTeJlbIIOii M uLIMOIl 
'{aCTbiO. 

TEOPEMA 6.1: iiycnb Q - opauutLennax o6izacrn& iciacca A", fl = 1, 2, 
I <	00 U qUC.IICL fl, 6, nodmIlItChlot itepaeencrnea's 

16, - ?fl + 21si < in f ,(),	 (6.2)
Ec 

 flq -'Oe - m + 3/s - 1/2 < 1/2 ± min (Ifni ;.,1, 1}.	 (6.3)
{e:qEe} 

23*
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Toaa cnpaaefJ.auab& citeOyiouçae ymcep:;cOcnu.c: 
1. 3aOa'a (6.1) oôi-L03na'uw pa3pewuua a izpocrnpanc,nae V(Q) X V'8(9.) npu 

acex (I, h, ) E Vj 8(Q) X V 3(Q) X V'8'3(.9Q). 
2. Ec.iiu (i), p) - peweiiue 3a0atu (6.1) u3 npocmpaucrnaa W 2 1 (Q) X L2 (Q) it. (/, h, ) 

E x V 8(Q) x V'88 (aQ), mo(,p) E V(Q) X V3(Q). ,gs
TEOPE A ll A 6.2:Jiycmb Q - oapauuveHuas o6.'acmb #zaccu .4", m= 1, 2, 

o < a < I U nucAtt f3q' e noôuneu& uepaeencrnea 

m.x I <.i11i a,(),	 -	 -	( 6.4)
'GEe 

6g - m	1/2 < lflfl {1 1m AqI, 1} + 0.	(6.5) 
{e:qEë} 

To,-Oa cnpa6eaAU6bt c.iieayiozque ymeepscaeHu3!: 

1. 3aaiia (6.1) o31-io3na'u-w padpezuuMa a npocmpancmae N'4 ((2) X N"(Q) npii 
in	

0.6 
Bcex (1; h, 5) E N 2 (Q) >< N(Q) X Ng (as?). 

2. E.itii	p) - peweue 3a0a'u (6.1) u3 npocrnpancrnaa W2 1 (Q) X L2(Q) 

(1, h, ) E N 2 (Q) x Nfl(Q) x N (aQ), TO (, p) E N!! -' (Q) x N'(Q). 
I'13 i'coperi 6.1, 6.2 It reopeI 2.3 ieriocpejceiino BMTFT 

C 31 E J. CT B H E 6.3: •VmaepicOenii. meopet 6.1, 6.2 ocmanynlc5l cnpaeea.'luobiut, 
eciu a ux opyiiupoaax ycitoau.' (6.3) u (6.5) 3aenumb nepaeencmca.tu 

fiq + z ôe -m+ 318 - 1/2 < 1/2 + il q/(/lq + 9),	 (6.6) 

+ Z be In - - 1/2 <1/2 + A q /(A q + 9),	 (6.7)€
{e:qEëJ 

coornaemcmaenno; 30ecb A q - nepaoe co6cni6eHuoe IMCAO 3aôa'u /1 up uxite OdiL onepamopa 
•	BeitbmpaMu - 6 a o6iacmu G, iwnzopyio epeaaem na S2 hacamef1bnbü K aQ conyc

C aepluuof q. 
IlycTb	BerLecTBeHHoe '-1I1CIO. HeJ1OOpeCTBeHHO IlpoBepneTcH, 'ITO np 

be = , q = (1 - Tq ) (Tq - 'IIICJIO peSep, CXOJflHHXCH B BepwHHeq) IIMeJOT 
cooTHouleI-iuhI

(Q) '' IIru lIVn..(Q),	Iu JJ N.. U?) 

	

p.o	 - 
0603HaquM ripOCTpaHcTRa. C flOMMU 1,13 1TBbIX qacTefi ITIIX COOTHOLLICHHII xiepc3. 

,4cm.(Q) cooTBeTcTBeHl[o. BBee1 o5o311a'IeInIR 

Pq = min {IIIn).qI,l}.,	e = 
•	 CEe 

ECJII JTOJIO?}llTb be = fi, j9q = ( 1 _Tq ) j9 i BbIGpaTh 'ItICJIOflTa1, 'OTO5bI BBIUOJIII FIJI HCb 

HepaBeHCTBa 

max. (-,1q - S, - '} < fl - -i- 2s' < 1Ufl (I + /-2q - 8- 1 v}	( 6.8) 

BcCx q	e E e, TO 6yyT BbIrJOxHnTbC)i YCJIOBllff (62), (6.3). (OT11eTI1II, .4T0
yJ-aaauhLh1Li IIHTCPBUJI ,JUT j9 - m + 2s 1 HHCT B CMJI eopeni 2.3 it flepaBeHeTBa 

1/2.) 1103roMy cupauejio 

C 311 E C TB 14 E 6.4: Ymaepdscaenua meope.ubl 6.1 ocmanymcn cnpaeeô.IluablMu, 8CJ1U 
a ee fiopivy.iupoaie npocmpancmao V- 3aMenurnb ita	a yc.weua (6.2), (6.3) - na 
(6.8). -
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AHaJloru q Ho ripoepiiec 

C iT E CT B 14 E 6.5: .Vmeepdsc0e!u5l nzeopeu 6.2 oema)Ltymcit cnpaaeOituetu, 
ia eCAU e ee fiop.4tyIiup0eie npocmpancmoa N- 3a.iteHumb na	a ycizoeu. (6.4), (6.5) 

- nepacencrncaMu	 . 

max kiq,	e} < fi - Vi - X < flhifl (1 + /.Lq, 'e) .	 ( 6.9) 
IIp I.IB O.rle HHh! C pe3yJIbTaTbl BO3BOJIBIOT IIoJIy'laTb 1111((OMI1lI0 0 peiueHltHx 3aJaI1 

(6.1) 11 H TM11HX HJIaccIt4eclIlx npocTpaHCTB. HaIlpHMep, nojiara g B CJIjCTB1Ii4 
6.5 ,m = 1, =1, lIoJIy1aeM 

CJTE,TCTBI4E 6.6: Ecjiu Q E flm u f, h, 91 - aitaöue ,ôyiictuie o Q, mo cei-
mop cKopocma npuuaescum npocnipancmey C(L)); 30ecb 

C < flhifl 111111 inf as), min Tm .ZqI, 1 .	 (6.10) 
L e CE e	 q	J 

11pou3e0011be pe5wenu.rt aonycaiom oze!-iy . 

grad,, 1) = O(rlc), gradk_ l p = O(r),	 (6.11) 

aOe k = 1, 2, ..., rn, a r - paccmoi.mue Oo oco6ix nio'eic apanztzi. B 'acm,iocmu, npu 
omcymcmcuu ,onu,ecux mote, na aQ npaeaA nacmb uepaoecmoa (6.10) 60iuiue 1/2. 

Eciu Q npunaO.iiei:cum moJIbo citaccy A , mo coomurnuenuH (6.11) fm(noJivalomcx 
npuk==1,...,?n-1.	 - 
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