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Heo6xoiiiimie yCJIOBIUI oflTHMaabHOcTII AJIR CHCTCM, OflHCbIBaeMblx 
HeJIfluethiuMu 3JUIHIGITIReCICIDIH ypaBueiiuiu I') 

V. E. PATYM 

Für das Steuerungsproblem der Koeffizienten einer elliptiachen Differentialgleichung in 
Divergenzform mit nichtlinearen niedrigsten Gliedern wird sine Darstellung für den Hauptteil 
des Lôsungszuwachses der Zustandsgleichung bei nadelformigen Variationen der Steuer-
funktionen hergeleitet. 

JJia aajaq orrrajrj,iioro ynpaB.neHucI ROaliIpfeHTaM}1 3JIJII!nvHqecHux ypaBHeEiHfi 
BepreHTHoro BHa BTOpOFo nopH)xa C HeJIHHeHEJMH MJI3JUUHMH qJIeHaMH BbIBOJHTCg 

rIpecTaBJxeHHe Ann riiaBHOR uacTn npHpalqeniin pemenøn ypaBaeHHn npH Hrojlbqamlx 
BapllaqHnx ynpaBJIHJou11x yHHqHfl. 

This paper considers optimal control problems for systems governed by second order elliptic 
differential equations in divergence form with nonlinear terms and control appear in all terms. 
The representation of the main part of increment for a solution of the state equation is given 
in the case of needle-like variations. 

1. Bojn,m&rncreo ;iccaegOlElamift HO Heo6xo)nMuM yCJOBHHM 0IITHMaJI1,HOCTH 
aaaq ynpaB.jieHHn Roanur!eRTaMH ajL1rnuTgqecKx onepaTopoB flOCBHWeH0 nunefi-
H&M ypaBflernl gM II cJIy1aIo, Ecorga MHO7KeCTB0 AOnYCTHMLIX ynpaBJIrnoIInx fyHHEH 
wus MHOHeCTBo JOIIyCTHMhIX onepaTopoB BIrnyRJIO [1-4]. 3aavu C HeBhrnyHJmIM 
MHO?HeCTBOM AOrIYCTHMEJX ynpaBJuuonHx 4IYHKWIII H JIHHeH&M ypaBHeHHeM COCTO-
HHHH ducTeM& paccMoTpernI B [5-7), B [8, 9] HccJIeoBaHbz aaJaqn C HeIuHetlHaIMu 
ypaBlieHuaMu B ciyae BbInyRJIocTu MHO?ReCTBa JOflyCTuMwx onepaTopoB, a B [10] 
Ha OCHOBe npeo6pa3oBarnfn HCXOAHOIR 3HCTpemaJIbHOfi 8aa'iu uojzyqeHu ocia6.iieu-
HHC Heo6xoAuMbIe yCJIoBuH OnTuMajIbuocTu B CJIyae HeIHue1foro ypauHeHufi Co 
CJIOHCHOJk CTPYKTYPOR MHWIceCTBa JOIIyCTHMMX ynpaBJIeRHl. 

3ajaqu C HeublnyujmjM MffORecTsoM AOnYCTHMEJX onepaTopoB B cJIyqaHx, uorga 
rjiasuag qaCTL ajIjiunTuqecuoro oneparopa BaBHCwr Or ynpaBunonHx jyH1cLu4, 
uMeeT pnj oTJIu4MTe3IbHhfx vepr. Oguon ua OCBOBHbIX oco6eHHocrefl 1BJuieTcn TO, WO rJIaBuaci qacm	 H npupaneHwi MMHllMHaupyeMoro yHuIOHaJIa CyEIecrBeHHo aanu-
CHT OT 4OpMhI O611aCTH, B KOTOpOfl Bapbupyzorcg ynpairnouue 4yHKzuu [5]. 3ro 
CBOCTBO UpMBOHT R TONY, 'iTO HeO6xouIMh1e yCJIOBHR onTuMabuOcru He ucera 
!eOry'r 6brrb c()opMyJTHpoBaHhI npu rIOMOnu crauapTHOk yHKIuu J1arpana (npii-
step 1). 

X(pyroR ' OTjl' H q HTeJIbHO2 lepToll raxux aaja q nuilueren TO, 'iTO He Bcera ouy-
CT}tMO Tpa)1uI4oRHoe pacwupeune axcrpeMaJlbHbrx aajaq uyTe nepexoa N Bbiny-moft O6WTo q e MHO?fceCrBa gouycruMhlx ynpaeJuuoLqux tyHHLui (npuuep 2), qTO 
TO?He BM8bIBaeT H3AieHeHHe Bit) Bitga }feo6xoJuMbIx yci0uul4 onruua.auoc. 

B Hac'roaueü pa6oTe, CoCTontre ua Byx qac'reü, paccMarpuBaloTcn Heo6xou1Mb1e 

1) 3awno q HTeJlbHaJ9 uopan 'IacTb paoThz 6yjer ouy6iiixouaua B cJIenyIoues1 HOslepe 3'roro 
ee WYPHaaa. 

5 Analysis Bd. 3, Heft 1 (1984)
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yCJIOBIfR OnmMathHOcTI4 B eaaqax, rje ypaflifeHile COCTORHUH ducTeMu MMCCT BHA 

a 
----[a1,(x, u) z, + a10(x, u, z)] - a0 (x, u z, z .....z)	0. 

i.j=O Xj 

3jecb U - ynpaB.IeHMR, z - cocToMnile c1cTeMhI. MHO+CeCTBO AonycTHMb1X ynpaB-
IenHIl ne npenoJIaraeTCH BKJIbIM 11 npHcyTCTByIoT ioHe'iHoe qHCJIo 0n0JIHI1-

TeJEBMUx orpaHBeHB1 B BHAe paBeHcTB HD HepaBeHCTB AJIFI HHTcrpa1bHbIx 4)yHIc-

uIioHa.lIoB. 
14ccJIegoBaHIfci BeyTCH, B OCHOBHOM, cieyn KJIaCCI4 qeCKOk cxee .BhInoJa npHH-

iurna MRCHMMB [11] (CM. TaIc}Ke [12, 13]). B nep8oh 'lacTil pa60mi BbIBOW1TCB 
npeJcTaBneHMe IJ1H riiaBHOrl 'lacTil nppaweH1n COCTOHHItR CHCTeMbI (yHicuI1M . z) 
npu HroJIbvamIx napauiax ynpaBxHIoWHx 4yHHILifi B 9jmHncoHgax. Bo BTOPOfi 

qacTH yCTaHaBJUfBaeTCH npec'raBIenMe PIR rJlaBHofl qacTil npnpauen 4yHH-

roHajIoB B AoHa3LIBaeTCII Heo6xoMMoe yc.IoBI4e onTHManbnocTu, xoopoe HO 4rnpMe 

ic flpHHIHny MaKcHMyMa. 
B 3aKjiioqeHHH HpHBOI,HTCR HemOTOpbie cIyan, Kora HeO6xOU4Mh!e YC.JIOBHR 

onTLIMaJIbHocTM H03BWI1110T 060cnoBaTh pacmupeue UCXOHO11 3aa qB ny'reM nepe-

xoa ic BMnyK.uot o6oIo qKe MHoncecTBa JOflCT11M&1X onepaTopoB. 
Barmian MeTounca HccIe)oBaHH11 6inia npi4MeHeHa B [7]. 

Up H Me p 1: MHHHMHSHpyeTCH 4yHK111OHaJ1 

J1 =f (z - f)2d±	 (1.1) 

no z E *'(-1, 1), u E U,= {u:u E L00(-1, 1), u(x) = x lijIll	x E (-1, 1)} 
npa orpanenx	 - 

x (-1,1),	 (1.2) 

rje
xE(-1,0], 

"	Ix + Y,	xE(O,1), 

a icoHCTaBrbz 0 < 01 < 1, y > 0 4flKcHpOBaiIh1. 
PemeHile ypaBHeHHfl (1.2) ilMeeT npeCTaBJIeHHe 

	

1	
fz = (f - c) -, C =

	
- dx) J - dx, 

cJIeJoBaTeJIbHo, 4yrncwoHaJI J1 panel! 

1 
=f	

dx _2j't co /dx +f/2dx. 

Taic icaic 4yHiuuoHan J1 B XoHe'lHOM cqere aaBHcnT TOJIbIcO OT 4)HKCHpOBaHRbIX 

BerniqliH H

f

f 
dx, f -L dx,	dx,	dx, f -L dx, f 2t dx, 

U2	It	 f U2	U2	u 
-
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a (J)yHHqif H U flPHHHMaeT TOJIbHO JBa 3HaveHnn, TO IIPH flOM011ul npejjCTaBjxeHHkl gan uEU1 

= i - v,	=	(x +	v(x) = - I i.irn	1, x  
cc 

H TeopeMbi A. A. JIFIIIYHOBA 0 BbIfly}cJIOcTH H aaMRHyTocTI! MHO)fcecTBa 8HaqeHH BewropHhlx mep [14] HO}caablBaeTcn, 'ITO 3aaqa MHHIIM113aUHM )YHKuHOHaJIa J 1 ilMeeT peuleBlle (u°, z°) H J,(u0, z°) > 0. 
B TO me BpeMH Jierico ripoBepHTb, 'ITO I1H ),> -2 Heo6xO)L4Moe yCJIOBlle 8RCTpe-

MMa B BI4.le O6bIvBoro flpHHLHrIa M8KCHMyMa 

—zz°(x)1p1(x)u ^ —zO(x),p(x)uO(x)	x  (-1,1),	uE U 1 ,	(1.3) 
rje tp - pemellue ypaBReHuM 

Tx [O._ 2(z0 -	= 0,	x  (-1, 1),	€ 2 (_1, 1), 

He B1InorncfleTc)i B caMoM gene, ecnI 6m COOTHOmeHue (1.3) BLxnoJIulrnoc,, TO flocie nOJcTaBjIeHuH B (1.3) BBHbIX BHpaceiufl j.im 4IYHXIAMR z° H tp, cJIeJoBaJIo 6m cnpaBeuBocTb COOTROmeHHH 

Ô(x)	- i) 6(x) -	(u - u0(x)) ;;5^ 0,	x E (-1, 1);	U E {, 1/j,	(1.4) 
re 

6(x) 1(x)	 fdx)f± dx,	c	(—'
f dxf_ dx. (1.5) 

ilpu uOmoE'QH'HenoepegCTBeHHOrl npOBeplcu HeTpyJHo y6e)uTbcg, 'ITO COOT uomeHug (1.4) moryT HMOm MecTo TOJIbKO TOr)a, Hora C1 + 0 H 
Ci6(X)(1_u0(x))^0	Vx€ (-1,1).	 (1.6) 

HOCK0JIBRy cflyHRw(g b CTpor'o MOHOTOHHO BOapacraeT, To za (1.6) c.aeyeT, 'iTo OUTHMaJJJ,Hoe ynpaBJiefine U0 MOfeT RMeTh, ne 6oiee OH01l T0qRH nepeffjuoqegug . Haiconei, rIpHMhle B}JVHCJICIUIH Ailij c1yHRiHlt 

u°(x) =	x  (-1, ],	 x,E u°(x) =	(-1, x0], 
x  (x0 , 1),

1,x ,	XE(x0,1), 
noRaahzBajoT, 'ITO Upu )' > x 2 CoopHo[neH	(1.4) ne BMU OJIHRIOTCII, T. e. ycjioieaiccTpeMyMa B BHe (1.3) He HmeeT Meca. 

HpHMep 2 MUHIIMH3HpyeTCH )yHIc1uoHaj 

J2 (u) =f(z(u) - W)2 dx 

no

i E u2 {u:u € L(O, 2), u(x) =a urni 1. , x € (0, 2)} 
oc 

re a € (0, 1) )uxc[1poBaHo, z(u) HBJIHeTCRpOmeBHeM ypaBBenuB 

[uz] - b(x, z).=	w - b(x, we),	x  (0, 2),	 (1.7) 
5*
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OTHOCHTeJIbIIO z E W2 (0, 2),	 I 

lbo(x) 
b0(x) 111 2 ,	II g,- t,	__ 11, x 	(0, 1), 

b(x,t) =	 102, It> to,	= 1, x  [1, 2), 

14 W RUJIHeTCH HpOH3BOJIbHOt ABaMAbl Hf1j)J)blBHO u4c4)epeH1.uipyeMot B [0, 2] 
yHKIHe11 TaKo1, 'ITO 

W(0) = 0,	w(2) = 0,	w(0) = 0,	
8 

w(z) >0,	x( (0, 1)	w(x)J :5 x2 (10	1),	x( (0, 2). 

PacrnapeuEafl 3aaqa MHHHMH3aIH14 4yHKiHOHaJ1a J2 no u E	U2 , re ë U2
HBJIHeTcH BunyKJIofl.aaMKHyTot o6oioicotl MHomeCTBa U2 , KmeeT pemeHile U0 = 1 

J2 (u°) = 0.	 S	 - 

Eciø 6m HHWHHH FHb 4)yH14IHoHaJIa J2 Ha U2 6L131a 6ii paa HJI1O, TO CyLIeCT-
oBaIa 6& flOCJIeJoBaTeJbHOom {uk} - U2 TaKafi, 'ITO J2 (uk) -->0, z(uk) -* w, Kora 

k --^ oo. 06oaRa'IUM 2k = z(v) (k = 1, 2, ...). HoCHoJIbBy CBO6OHbI11 q.neH ypaBHe-
HHH (1.7) H ijymcixHH b( . , z k(.)) PBHOMPHO no k .= 1, 2, ... orpaHueHhI B L2(0, 2), 
TO BC 4yHKIMli zk(k = 1, 2, ...) npHHagjiemaT OVHH'IHHOMY MHOCTB B 
W2 2(0 , 2). KpOMe TOFO, Aim juo6iix u E U2 0 JIIO6hIX CBO6OHblX 'IJIeHOB 03 L2 (0, 2) 
ypaernie (1.7) OgnoaHaqHO paapemhlMo OTHOCHTJIbHO z E I4 2 1 (0, 2). I103TOMy aBa-
ioroao RR UpH HccJIeoBaHHH 0 - CXOHMOCTH 3JIJIBllT14'IC1CHX onepaopo [15], 

HeTpyJno ycTaffoBoTh, qTo ()HK[HR w joiva 6brrb 1emeIeM ypaoHeHHcr 

d I _x - (1 + a) . y	]	b0(x) IWX1 2	
(1 - 2)2 

(1- x) ; [2 + (1 - 2) y	 + (1-

X A l - v)	XE (0, 2),	(1.9) 

re y flBJIReTcH cia6o flCJIbH6IM o L2(0, 2) 3JIeMeBT0M nocJzeJooaTeJmHocTn 
xapaxTepocTllqecldllx 4yHRLIHt1 MH0H4ecTB, rge uk(x) = x. B caMoM Aejie, 6e3 yia-
JIeHOR o6nociø MO?icHO cqa'ram, 'ITO [IOC.JIeOBaTeJIbHoCTb {zk} cia6o B W2 1 (0, 2) 
B CHJIbHO B L2(0, 2) CXOU2TCB H 4yRIrirn w, TaX HaH z1 -* w B nocJIeoBaTeJIb-
HOCTh {zk} orpanuea B W2 (0, 2). B OBOIO oepeg& I3 cooTHornern4i - 

ukzzk = w +jb(t, z k(i)) di - fb(t, w(1)) di + const,	 (1.10) 

RoTopre paBHocHJIbaN YPBHHHHM (1.7) c u = uk , z = zk , cJIeyeT, 'ITO noc.iieo-
B&TCJIBHOCTb {ukz k} CXOHTCa CHJIbHO. HOaTOMy (4yHKuHH uk MOFT HPHH11MTb 
T011b140 JBa aHaqeHHH) nOcJ1eoBaTeJIbHOcTb {ukz1k -i- w} CxOHTCfl 11 4yHKI1411 

(1 - ) 2. + (1 - 2) y 
LN 

BnoJIHe allajioru tiHo, C y'ieToo CHJIBIIOII CXOIIMOCTH nocJTeJoBaTe.nbHocTI1 {ukz1c} Ii 
(1.8), noXaabIBaeTCR, 'ITO rIoCJ1eOBaTeJrbHOCTb {b( . , z k (.))} cia6o B L2(0, 2) CXO14TCH i 

(1 - 
oclvx

 2) y + 
I2 [(1 - 2) y + 2]. b0 [ 

143 (LEO) B HOJI4HHbIX HJTb}IbIX 3HaeHlIiI y?Xe cJIeyer cooTHoweulle (1.9).
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O6oaHa'ntM 
-	 _________ 

2	 2	Wi:, 
a +(l—a)y 

fb. JW.12 
(a2±(l—a')y)' y(l - 

y)dt. 

Torja cooTHomeirne (1.9) mmito nepernicaTb B BHe 

(x)=p(x),	x  (0, 2), 

Talc KH W(0) = 0. cDYHKUHH p flBXneTcH HeoTpMLaTeJmHO it (x) = c2 11H x 1. 
Ecrn y(l - y) OTJ1HBO OT HJ1R Ha MHO?RCCTBe HeHyIeBo13 MPbI B (0, 1), TO 
C2 > 0, 'ITO flPOTHBO'IHT TOMy, '1TOB cny (1.8) B cerMel-ITe [I, 2] ()yHKUHHq' goi-
?fHa npHHHmaTb aHa qeHHB, CKOJIb yrowo 6JnlaicHe 1< Hy.nIo. C )pyroi cropoHii, ect 

	

- y) = 0 B MHTCBBJ1 (0, 1), TO	0, HO TorAa 113 PBBHCTB q(x) = 
onpeJeJIeHHn	HKLHH 97 H TOI'O, 'ITO w(x) > 0, x E (0, 1), cJIe)yeT, 'ITO B1,rnOJlHeHO 
y = a(1 + a)'. 

Ho.ny'IeHHoe npoopene noKaablBaeT, 'ITO He cyuecTsyer nocIeoBaTcjr1,HocTIl 
{uk} U2 Taxol, 'ITO J2 (uk) 0, 8ora k –* oo. TaHUM o6pa3oM, HHHHHR. FPHb 
YUOHaIa J2 no u € U2 CTOFO 60ibme Hy.JIH li, C.1IeOBaTe.mbHO, nepexoA OT U2 

K CO U2 He COXHRCT HH7HHC11 rpaHii MHHHMH8HMOFO 4yH1cIHoHaJ1a. 

2. HpHMeHaernIe B HacTo)1uefl pa60re o60sRa'IeHHsi OCHOBHBIx 4yHKIHoHaJIbH11IX 
npOcTpaHcTB H TaK?Ke cBoicTBa pemenilIl ajIHnTH'IecHllx ypaBHeHHll 6epyTca 113 
[16]. 

Ilycm B fl-MepHoM CBKJIHOBOM HPOCTPHCTB - R"(n 2) C aXeMewraMu x' =— (x1, 
XI ) aaaa orpannenan CTPOVO A11nunneBa O6JIaCTb Q c rpaHHre11 c912 =.P0 ci', 
fl I' = 0, i'e 1' COCTOHT 113 HOHe qHOrO qHC.iia XOMHOHeHT- CBH3HOCTH, KOTObIC 

HBJI11IOTR OTKpIITMMH MH0}}cecTBallrn C rpaHHLeft, mmetouleft HYJIBYIO mepy (no 
n — 1 MepHo1 mepe Jle6era na SQ). 

3aaHu TaK?tce orpanMvenHaIe MHOflCTB Q1 c Ra ', Q2 c: R", K0HcTaHTa 1> fl 11 

4YHKUH11

a0 = a0(x, u, z, y1 .....ye),	x = x(x', v, z), 
a10 = a,0(x,u.,z),	a jj = a,(x,u)	(i,j= 1.... . n), 

= F,(x, u, z, Yi ..... ye),	A. = 'J-(x', v, z),	 (2.1) 

k=0,1,....ko,ko+1,...,ko.+mo	(k0^O,ni0L>0), 
onpeeJIenHrIeInxEQ,x'EF,uE JV',vE R',ZERI R',YHr(YI,...,Y)E It". 

MHOKeCTBa Q1 n Q2 onpeAejimOT Mno,tcecTso Z gonymmmix vnpaBJzeHI!1 

.Z	{a = (u, v): u = (u 1 , ..., u n ,)	(u, € L,0(Q),	i = 1,..., n1), 
u(x) EQ1 (x € Q);	v = (v 1 , ..., vs ,)	(v 1 € L,,(F). I = 1. ..., n,), (2.2)
v(x') EQ, (x' € f)}.  

	

flpH flOMouH HOHCTaHTb! r OnpeJe.nJ1IOTC$l IIpOCTpaIICTBa	S	

- 

L(r)nL.27 (Q) X L2(Q) x	x L,(Q) )< L.r_ i (/').	- 
r-2	 r-2 

L*(r) — L,(Q) X L 2 (Q) X	X L,(Q)X L2(r_I)([') 
r-4-2	 r
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C a.UeMenTaMii g = (g0 , g , ..., g; g +3 ) E L(r), / = (to, /i, ..	E L*(r) H 
HetHOt 4)opMo 

((I, g))	f 2T ligi dx + f 1n+1g+1 di, 
Qi=O	 F 

cooTBeTcTByoue1 ABOftCTBeHHOCTH M?HJ L(r) H L*(r). 
a0 , a,0 , a1j (1, j = 1, .. ., n), c Ann HamAoro 4HKCHp0BaHH0F0 a E E onpe-

eJmIoT onepaop A(a): L(r) -* L*(r), 

(A(a) g) (x, x) = (ao(x, u(x), g0(x), g 1 (x), ..., 

2a i ,(x, u(x)) g1 (x) + a10(x, u(x), go(x)), ...,	 (2.3) 

I a 1(x, u(x)) gg(x) + ao(x, u(x), go(x)), c(x', v(x'), 

X E Q , x'EI', gEL(r), 

re tiepea (A(a) g) (x, x') o6oaRavaerèH aHaqeiiae axeea A(u)gE L*(r) , Bggc.meH 
Hoe B TOVR (x, x') E Q X 1'. 

HpHJIOMOuIf 4yHKLM F1 , 01 onpeeJuuoTcg 4yHiuHoHaxi J1 : Z x L(r) -* R, 
J1(a, g) = f F1(x, u, g0 , g1. ... . g) dx + I 01(z', v, g+ 1 ) di, 

0	 1'	 (2.4) 

Ha CBOkCTB FJaJKOCTH-rpaHIflM Q H TOPM Bxo,HeHHH [17] cJIeyeT, qTo npocT-
HCTBO L(r) paCnaaeTcaua LIP$IMY}O cyMMy 

L(r)= WG,
(2.5 

W	{w: WE L(r), w = (z, z.,. ... .z, z), z € W21 (Q), Z I,'. = 
rje oneparop HPOCRTHPOBHIIH P: L(r) -* W aJIeMeHTy g E L(r) conocraBjrneT aIeMeHT 

= Pg, coo61ajon	MHH}1MM 4YHXUHOHaJ1Y ((w, w)) — 2((g, w)), w E W. B arn-



HethIzeM aneMeHTbl W LTpOCTpa.HCTBa W 48CT0 6yyr oroecraigT&cn C 4yHREHHMH 
z E W2 1 (Q), corxacHo upegCTaBjxeHE10 (2.5).	 - 

ConprnzceHHl.zn K P onepaop P', geriCTBYIOMHR ua L*(r) B L*(r) TaK,HegBJrneTcH 
orpaHMqeHHMM onepaTOPOM upoeKTHpoBaHHR H COOTHO[UHll  ,)) = 0 V iq E W 
aKBHBaJIeHTHO cooTflomeHMlo P' = 0. 

Ha nporrnzezirn Bee paóomz BepXHHe HHKCM öygyr ynoTpe6iInmCJz JJIH paaJIM-
VeHHg 3JIeMeHT0B yHKIHOHaJIbHbIx npocrpac, a Hrnzc}rne HHeKCbI — J1JI11 pa33Ill-
veHHH KOMHOHeHT ajIeMeaToB. CHajznpHoe HO113BHKC B esLcJ1HJoBhIx npOCTpaHCT-
Bax 6yjer o603HaaTbca vepea (., .), eBRiiHgoi3a AJIMHa BeicTopa — vepea J, rpagmeHT 
4yHH1111H qepes V, T. e. Vz = (zr,, ..., z10 ), HpozzaBO31an bpeuie onepaopa 
A(a): L(r) -- L*(r) , BLI qHcJIeHHaR Ha aJzeMeHTe g, — qepe3 LA(a, g), flPOH3BOlH 
'Dpeme	 J(a. g) no g E L(r), BhIHCJICHHH na aieMeHTe g, — qepea 
LJ(a, g). CzlMBoxoM 6yer o6o3HaaTbcn nepexoj x BbznyKJIO 3aMIdHyTol o6o-
.aoq Ke MH0?KecTBa. '4epe3 o(e) 6y)yT o603Ha qaTbcH BeJIH qHHbI C HOpMOh 6oiee BLICo-
HOr'O nopza MaxocTn, veM HopMa apryMezira, a qepea 0(e) — BeJUI q HHLI Toro 

e nopnja MaJzocTzl, T. e. 

1 1 o( e ) !l	- urn	= 0, urn	<,m,.
uu-.o hell	lltil-.O hli
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BexTopynxiHn (a 10 . a 0 ) 6yjeT oöo3HaqaTbcn epe	 W a. Ilpu flOMOI 3arnldH 
Ag, rje A	(a,,) (1, j = I.... . n) RB1neTcn MaTpM1eii paaMepHocTH fl X n ii
g = (g0,g1..... go , g, 1 )E L(r), 6yeT o6oaHavamcn pe3yjxbTaT B03)eiicTBMa MaTpHU.h! 

A na BexTop (g 1 , ..., go ), T. e. Ag = (i'aiii.....'
	

B 3auiicnx a0(x, n, w).
Fk(X, u, w), w(x), a0(x, u, g), Fk(x, u, g), g(x) c. w E W, g E L(r) 6yJeT noJpa3yMe-
B8TbC}1, VTO 6epyTcn TOJIbKO Te KoMnoneHmz BJIeMeHT0B LV M g, KOTOpEJe onpejeieii 
HaQ. 

OCHOBHbIM 06beKTOM 11ccJ1eoBaEHI xBmeTCn cmeJyio[uan aaaa 1. 
3 aja q a 1: Munuuupoeamb 95ynuonaz J0(or, w) no a E E, w C W npu opauu-

'enux
J,(cx,w)^SO (i= 1,..., k0 ) u J,(a,w) ---- O(i=k0+i.....

(2.6) 
iozôa a ii w cep.3anu coomuoujeuue..g 

((A(a) w, ) = 0	V * 71 C. W.	 (2.7)
B c.iIyae a,0 = 0 (i = 1, ..., n) BapHaIMOHHOe paBeucTBo (2.7) 3 MBIlBaiieHTHO 

1HHOMY B [16] onpeeJ1eHM1o,o6o6fleHHoro perueHHn xpaeooI aaJavH 
a 

- [a(x, u) zr,] - a0(x, u, z, Vz) = 0,	x( Q, 
ax .j=J 

zir. = 0,	z + ,c(X, V, Z)Ix.x'€r = 0, 

oTHocHTeJmHoz C W21 (Q), rage	- upoIIaBogxaR HO 1vouopMaJIH. B c.myae I' = 0
apainouxoe paBeHCTBO (2.7) 3KBRBa2IeHFHO xpaeBoI 3aaqe 

a 
—[a1(2.,,u)z, +a10(x,u,z)} - a0(x,u,z, Vz) =0. x  Q, ziaD = 0, - i.j=1 

OTHOCxTe.lIbHO z E W21(Q). 
DOpMyJIMpOBxa 0CHOBHOrO YBHHHR COCTOHHMH OnTHMHBHPYeMOtk CUCTeMbI B 

sHe BapuaxioHHoro paBeHcTBa O6yCIOB.JIeHa xax eu 1H oü 4OpMOIk 8anH6I! Ran 
paaJrnvHux xpaesiix aaga, Tax .H yo6cTBaM1I I1ccJ1eoBaant. Heo6xojiii10 OTMe-
TMTb erie, 'iTO BapHaIROHHOe paBeHcTeo (2.7) 3KBMBaJteHTH0 ypaBHeHHIO 

P'A(a)w=O.	 (2.8) 
B gajibHenwem pemewie Bap}faLlHoHxoro paBeHCTBa (2.7) (HJW, HTO TO me caMoe, 

peineae ypaBHeHx (2.8)), coOTBeTcTBy1onee BM6p8HHOMy a CE, 6yeT o603HavamcH 
'iepeB w(a).	

0 

Ha npOTilweHHH Bceü pa6omi 6yeT npegnoixaraTbCFI BbInOJlHeH ne ciejyionitx 
VCJIOBHh A: 

Al: DyHKUuI1 a, a,, a, (i. i = 1, . . ., n), ,, Fk, OL. (k = 0, 1,..., k0 +7710)	OBJIC-



TBOFHOT yCJIOBHJO KapaTeoaopu, T. e. 11 P M JlIo6Mx 4ntMcI1poBaHHwx U E Rot, v C Rfl'. 
z C R, yE -R' M8MC11MM no x  17, x'C I' m Ann	 x  17, ' E r HenpephiB-
-i no u E Re ', V C R", z E R, y E R. 

.t2: Jiii l3cex x C 17, u C H" 

ae(x, u) = (s 1 (x, u)	(i, j = 1,
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T. e. MaTpuua A(x, u) = (u 1,(x, u)) (i, = 1.... . n) HBJIHCTCH• cHMMeTp11ecHo, 0 

cynecTByer HOJIOitTeAbHaH HOUCTaHTa V TKH, 14F0 

1 
v	 a(x, u) j - El 2	V € R. 

V 

A3: CYmeCTBYIOT 4yHKwi11 h 1 € L 2 (Q), h2 € L 2, (Q), 11 3 € L2 ,_ 1 (I') Talnie, 'cr0 

Aim BceXx€Q,ZE1',uEc0QI,COQ2 

ao(x, u, 0)1 ;5 h 1 (x)	(i = 1 ..., 
lao(x, u, 0, 0)1	h2 (x),	.c(y,', v, 0)1  

A4: 4)yHIwD1 a0 , a 10 (1 = 1, .,.n), HMCIOT '{acTHb!e npoH3B0HMe no (z, y) H 

cyEIecTByKYr I{OHCTaHTW /L0 0, m 0, O. p, q < 1, yairn1u h4 € L,(Q), h5 

€ L,- ,(r), H nenpepblBHu	 Ii e MOHOTORHO BoapacTaIoue 4yHKLJH Yi = y 1 (t), Y2 = Y2(1) 

(t € R; y(0) = 0, V2(°)	0):. 

/	2(1-q)\	 /	2t1-p)\ 

Iv(OI ^1A 1 + el r- 2 	fSI 1 + Ill n  £ € R, 

axue, 'fF0 AjIll Bcex x  Q, x' E1', u€ Fo Q1, v € —co Q2, z,z',z" ER, y y. , y" € B" 

BbInoJrngIo'rcn HepaBencTBa (a HHX i = 1, 2, ..., 

iT
a(x, u, z)I  	Ih4(x) + IzI2],	

-	2 2 
z 

a(x, u, z, y)	h4(x) + zlT_2 + lV 
Oz

a(x, U, Z, y) o [h4 (x) +	+ lYir], 

,e(x', v, z)	.	[hs(x') + IzI'] 
TZ

a,(x, u, z') - . a . 0 (x u, z") 

+ IzlT_2 + Iz"lr_2 ] vi(lz ' - z"I), 

a(x, u, z . , y') - - á0(x, u, z", y") izo[G	'i I	y ( Iz. - z" I) 

+ p0[G i]' 4 ' )'2(IY - 
aa 

a(x, U, 2', y. ) - a(x, U, z" , y") 

01]q v1(lz' - Z" I) + 1io[Gi ' Y2(Iy - 

2	2	2	2 

= h4(x) + lz'V	± lzIr_z ± y 'l' + ly"l', 

x(x', v, z')- - x(x',v, z") ^	{hs(x'+ lzhl2 

± IzV_ 2] y (Iz - Z" 1) 	-
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A5: J.mH iacgoro a E Z i .mJo6blx / E L(r) BapIauHoHHoePa8eHCTno 

(A(a)w—J,,=O	V 7IE W 
ojjuoauaq o papeurno OTHOCHTern.Ho w E W i TCM CaMNM onpejeJmeT J1HBHIO 
4ymauio w = D(a) f, 

D(a): L*(r)	W,	P'[A(a) D(a) / - /]	0. 

KpoMe roro, cynecTByioT onpeeJIeii1IhIe Ha R iienpephilillue MOHOTOHUO BO3paCT8-
IouHe 4)yHHwlzl y3 ii Y4 TaKne. 'cr0 AJIFI Bcex (i E Z f., /1 , /2 E L*(r) 

II D ( a ) /ll	y ( l + IIP'/!I), 

I!D(a) /1 - D(a) 12!!	yg(l + li p '!'!! + !P7211) II'(/'	/2)11. 

Ycioia Al —A5 o6ecgeqllBajoT, 'iTO 11pM xa?KoM ()HHCHPOBHHOM a E E oneparop 
A(a) HHhIBHO MepeIwHpyeM, HO (Dpni Ha L(r). RpoMe TOPO, BCHJIy YCJIOBIIH 
A5,gan	 IJKC xaaix H1HpOBaHHMX a E L, g E L(r) H .nIo6bIx / E L*(r) BapHa[HóHHoe 
paBeHcTBo 

((LA(a,g)w—/,,1))=0	V,iEW 
oH03HaqHo papeino orHodlirejIbMo W E W n nmeeT Mecro anpopan ouexa BMa, 
lw!! ^5 c(a,g) P'/, rge 14OHCT&1FF c(a, g) ae 3aBMCHT OT / E L(r). 

3. JJIH 4HfRCHp0BaHHOrO a0 = (u°, v°) E .1' oUpee.1IL1M CeMe1CTB0 ynpaalIeHHll 
= .E, aaBHcnuMx OT nepeenix napaerpo > O,fl  

fia+m) E R8 + m cIe)ylouu!M o6paaoM. 
Bi6MpaIoTclj remie qucjja 8 ^! 0, m ^ 0, s + m> 0, uonapo paa.nH quize TOqKM 

xl,...,XSEQ,x'l,...,z'mEp, 'mcio oo E(0,l],ajIeMeHThI u, ... ,u8 EQ i ,vl , ... ,vm 
E Q2, uwIoMHTeJ1bHbze qmcna Lx, •, a,., flOJI0?1HTJtbH0 oi3pegeaCHHbie 6HMMeTpH-1 
qecinfe nocToHHHble MaTpHIlbI C1 , ..., C. pasmepHOCTn fl X  H, no onpegejleHMlo, JJ1ii 

H AJUI ocTaToqHo Majihix E> 0	 - 

uk, 'zEE(k,e,), ic = 1 ...,s, 
u9(fl) (x) =	- 

u°(x), x€UE(k,e,fl), 
k 

vk , x'ES(k,E,), 
• v(p) (x') =	- 

•	 v°(x')., x' E U S(k, c, ), 
k 

1	 21 
E, fl)	114:14 R", flk(Ck(x - xk), x — x) <	k = 1.....s, (3.1) 

S(k, 6 , fi) = {x': x' E P, fls+kk !' - 14'k] < efl_1}	k = 1. •••, 

CeMecTBo ynpaBJIeHUl {o'(fl)} onpejeiercn Ha6opoM 

	

G8.,,...,.\,,,.u'....,n3,v'......v")	(3.2)

it HMCHHb1MIt napaMerpaMil e > 0 n E B(60).
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flycrb aaaiiu HOCTOHHHbIe cHmmeTplVicciiiie noJIoHrnTe.JlbHO onpeeieiire MaT-
p1u.M A,, A,, C P3MH0CTH fl X n H HeKTop b E. R". PaccMoTpIir1 BapHaEuloH-
Hoe PBHBO	 S 

(A,I7z + b, Vqi) dx +f(A,Vz, I'qi) dx =' O	V q' E H01 ,	(3.3) 

E 	Ix: xEW',(Cx,x)<1}, 
0TH0CHTelibilo z E H I , rje H0' RBJUICTCH 3aMb,,-CaHHeM no HOPM 

IIiIH.'.	(1 117z1 2 dx)212 
R. 

BCeX rjiajucx 4HIHHTHLIX B R' 4yHHLH. 06o3HaHM peuiee Bap mallHOHHoro 
PHCTB (3.3) qepea z(A,, A,, C, b). flpii LIOMOLUM nenOCpeCTBeHHofi npoi3ep tul

 HTPYJWO y6etmcn, qTo 4yrnaø,i z(A,, A2, C, b) MMeeT npecraxee 

I(x,
((A,)"' d, x), rE E,R'

z(A1, A,, C, b) (x) = 	(A,) '!2 Bp(r(x))), x €	\ B,
(3.4) 

rje d € R" ftB3IflTCH peineHHeM yp.aBHeHHH

(d, 1 1) V = (A,)- ' !2 b,	(3.5) (A,) !2 A,(A,)' I ' d — d — 2 '
p 1 (0) 2, 

B(b,), b,._	(0)11 
VI 

= (v'i. ..., 'Pn),	p'(r) —T V(T) i 

). j n li = (1,4, ..., l,) (i = 1, ..., n) - CO6CTBeHHbIC 8HaeHHii H cooTBeTcTByIOTIHe 
oprOHopMHpoBaHHIJe (c Hopmoll, PBHO 1) CO6CTBeHHb1e B eKTopa MaTpHLuI (A,)' !' C 
(A,) 112 ,	 S	 S 

f
S d	 (i= 1.... . n)

(1 +A,)}/ (1 +2,) ... (I + 1) 

a 4yHxIuIn r = i(x), x € R" \ E, onpeeineea KaK pemeooe YP&BHHHH 

(([(A,)' !' C(A,)'I'J-' + rI))' (A,)-' !' x, (A,)-' !' z) = 1.	(3.7) 

3eci, I — eHHHqHag MaTpHua. 
Ha 4OpMyJL (3.4)—(3.7) CJIeyeT, q o npo e> 0 

z(A,. 442, C, b) (x), e_'I " (Cx, x) < I 
z(A 1 . A, t 12C b) (x) =	1 x	 (3.8) 

& I z(A,, A.,C, b)	'I"(Cx, x)	I 
H cyuecTByeT K0HcTaHra Ct, 3aBucnlUaH TO.ThbKO OT A,, A 2 , C, b Talcan, 'iTO 

Iz(A,, A,. e -12C, b)(x) .;5 c	,	'I (Cx, x) ^ 1,

(3.9) 

Vz(A,. A2. e"°C, b) (x) ^ c'	e'I"(Cx, x) ^ 1.
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I{poMe Toro, z(A,, A 2 , C, b) tcaK ojieMel-iT HPOCTPHCTB H0 ' HenpepblBeH 110 
A 1 , A 2 , C . it b. 3ecb 11 B gajibHefimem nog HOPMOt1 MTBIIA nogpa3yMeBaeTcø 
MKCHMYM moAynetk ee aJIeMeHroR. 

TeopeMa 3.1: flycmb eno.rneni ycJzoeuJ A1—A5,.c° = (u°, v°) E Eg5uiccupoeai. 
ceMeikmco {o'(j9)} onpeOeMuo no Øopyita (3.1), w0 = w(e).	- 

Totha cyuçecmeijiom .uocecrnea .Q' Q(ms Q' = mes 11), Pc: F(mes F' = mes F), 
3a8UC.auue moI,bo-om g5yuiczçuü a, a il (i, = 1.....n), a0 , ,c, ....... h5 u 4e.4eijmo8 
U0, w0, v°, u',.., u8 1 v1 , ..., v' maxue, '4mo ec4u z', ..., x 8 E Q', x"........ E I" mo 
panocm w(o(fl)) - w° ueem npe8cma8veKue	 - 

	

= Ôw'() + ow', I6wt(,9)Il = 0(}"e),	!!Ow'II = o(f), (3.10)
aae

Ow'() __. (zi , j!- z(fl)	z'(fl), 

e(fl) (x) = (x)Z(A ik, A2k, ck, bk)(X xk
	

x  Q, 

A 1i = A(xk , uk),	A..	A(xk, uo(xk)),	k = 1, ..., s,	 (3.11) 
= bk(z) + bft(xk ) ,	bjk	(b,1k , ..., 

b 1 1k (x)	(aj(x, uk) — a11(z, u0(x))) w,°(x), x E Q, I = 1..... 

bU(x) -_- a(x uk, w00(x)) - a(x, u°(x), w00(x)),	k = 1, ..., 8, 

a C R64Remc flpOU38OJIbUOt 2jUZ49IOÜ Øyizuth; paemorl 1 8 neFomopoa o?cpecmwcmu 
move x', . ., x8 a paciwiL nyiuo e6.auu bQ.  

Hpo.ie moo, eeu	u o(jf ) 8 coomnowenuu (3.10) O.,-;s Kaacao2o 95uiccupo-



eau,wo 4, € (0, 1] uewm mpe6yeMuii nopizôo ajjocmu pauoepuo no P E B(60). 
,L oxaaaeicito: Onpegeu1M MH01CTB0 .Q' Hait MH0?ItCTB0 Bcex Tex Toqeic 

H3 .Q, KOT0M8 nBJIgIorca ToqitaMB Jle6era gI.g Bcex ciegyioignx 4ynicwitl (B fflIX 
I, j = 1, 2, . .., n; k = 1, 2, .. ., 

a,( . . Uk), a il 	ail (-, Uk) w,°( . ) a17 ( . , u0(.)) w.°(.) 
-.	u".. w00(.)), a,o( . , u°(.), w00(.)), ia,,(•; uk) w,°(.)12, 

u0 (.)) wjo( . )1 2, Jw,0(.)J2, woO()I, 

1h( . )r, 1h 1 ( . )1 2 , Ih2(.)172. 

O qeBHJo, 'iTO MHOfltCTB0 Q' itMeeT flOAHylo Mepy B Q. 
BygeM I'OBOPHTJ,, qToTOqKa X'0 HBJIReTcH T04HOR Jle6era g.nn (byJ1Ku111 /+ E L1(F), 

ecm g.jui S(x '°, €)	{x': x' E Fjx'° - x'j < e} llMee'r MecTo cooTHomeitite 

lim mes S(x'°, e ) f f
+1(z' - I.,, (x )j dl' = 0. 

Onpege.IWM MHO,HecTBO F' F icait MH0?HecTBo scex TOqCK Jle6era grn coso-
KyHHOcTH yHnun

2('—l) 
Ix(.. vk, v, 	v°( . ), zv
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B C14.lIy CB01CTB ToqeK JIEBErA [18] ii roro, 4T0 Q HBJIneTccl CTpOrO JIHEItUI1[CBOI 
o6iacm10 mes F' = mes F. B AajibHeAwcm 6yeM cqwraTb, o To'nth 
X', X'1 , ..., X'Z yce npHHaJIe2KaT MHO?ReCrBaM Q' F' cooTBeTcrBeHHo. 

flocIcwIb*y 

•	P'[A(o'(9)) w(o)) - A(o)) w0] = - P'[A(a'(fl)) w - A(c°) we], 

To corslacHo yC.JI0BHIO A5 H OFHH}IHOCTH oriepaopa P', AaR oEeHIdu HOMhI 
3HOCTH (w(o(fi)) - to0 JOCTTOHO OUCHHTb HOPMhI K0Mn0HeHT aJleMeHTa 

• Xw° A(°) W° B cooTBe'rcTBy1o[Inx npocTpaHcrsax Jle6era. 3T11 }OM11OHRTbI OTJTH-
'iBM O3 H1H .TOJIb}CO B MH0,icecTBax E(k, E, fl) H S(k, e, fl) H OI1CJIHIOTCfl npu nO-
M0LIH ROHeqHOI'O q}{cJIa H8BCTHMX 4yHK[11 apryMeH'roB X H X ' cooTBeFcTBeHH0, 
fl03TOM B ci.iIy yc.lIOB1 Al —A4, TOFO, WO MTP&IUM Ck BBJI.HIOTCB noJIoH<Frre1bHo 

I 'ITO o611acTb Q HB.ThHeTCB cporo uInmHz.eBoft, nocie nepexoa 
K TO'iKM J1e6era no.my'iaeM, 'rro 

II w(o'()) -	^ c 

rje KoBcTaHTa C 1 3aBH4T OT Ha6opa 8, HO He 38BMCIIT OT £ H P E B(50). 
B CBOIO o'iepeb, 113 npec'raBJieHHn (3.11) 11 COOTHOmeHHI1 (3.8), (3.9) n iia TOJIbKO 

'iTO UOJIy'ieHHO1 OUHKH cJIeyeT, 'iTO 

MUIVY I' '	I(âv(fl)oIIL(l,),(,_l)(Q) ^	(112)+(l/n)—(1Ir) = WE-) 

(owe (i9)) +1 = 0,	Iöw'I! : C3 i',	 (3.12) 

r)e KOHCTHTLI C 2 H C3 3aBWCHT OT Ha6opa 0, HO He 3aHHCIIT OT 8 11 E B(c50). 

33IeMeHT ow l YAOBjieTBOpneT ypaDHeHHIc 

P'[A(o'()) (w° + OWt() + Ow') - A(c)) (w° + Ow())] 

= _ p'[Jlc + / + f3e1,	 (3:13) 
re

Jo1, = 0, /'+ 1 = 0, /,' = 0 (i = 1, .., n. + 1),	fi3l = 0	(i = 1.....n)

file = (A(x, u'()) c5w'(II) + (A(x, u'( j )) - A(x, uO)) w 

+ a(x, u'(fi), w00) - a(x, u0 , wo°)),	(i = 1,:.., n),	
14) 

/o2t	ao(x, u'(), w0 + ow'(fl)) - ao(x, u'(), u°), 

= ao(x, u'(), 0) - a0(x, uO , w°), 

ft+i = x(x', v'(),	- , (x% v0 , w+1). 

Ha ypaeinui (3.13) K YCJ1OBHn A5 c.ueyeT, 'iTO AJIH yCTaHOBleBHn Tpe6yeMofi 
O1HXH HOPMM ajieMeHTa Ow1 JocTaToqHo OUeRHTb BOPMU 8J1MCHT6B P'/1', /2e , /3g. 

3JIeMeHT /3e	 TaKHM me cnoco6oM, RH 6i,uia oIeneHa paaocm 
0 - A(&3 ) W0 , II flH AOCTaTO tIHO MaIMx 8 >•0 

II/' :!:^' C1(6(r+2)!r .f. r/(r_l))1/2 = oi/),	 (3.15) 

- re R0HcTaHTa C 3 He 3aBI4CMT OT 6 11 fl E B(60). 
CorJlacHo ycJloBulo A4 MOJib 4IVHKUH1I /02e oueHusae-rcn cepxy flH flOM011ul 

61HHettI0ii OMM o1 cTeneHeli liaBecTHhIx 4yHHuIth. It 4yH1K111I1 (Ow'(fl))e (i = 1, 
n). floaToMv, B ciijiy OUHOK (3.9) it (3.12), Itlrrerpa.rI no MH0?}cecTBy •{x: x E Q, 

min IX - x < E1I2? oLeHHBaeTcn npii 11OMOfl11 Hepa13CHCTBa I ' EJ1WEPA 14 CROI1CT13
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JIEBEI'A, a HHTerpa.0 no OCTaJIbHOM qaCTO o6nacTo Q - iipit IloMoIlLuliepa- 

BeHCTBa 1'é1bJepa o oLeHoK (3.9), TaK KaH Bce MT0Ih1 Ck nE1JIHIOTCR flO1O?HH-
TeJIBRO ollpege.JIeHHbzMH. TaIcHMo6paaoM nonaahiBaeTca oueHxa 

1/21 11	(€(1/l)+(1!2) .4.. I/2e(1/4)+(1/2)_(1/2) -4 e I4 )	o(]fe) ,	 (3.16) 

rjje KOHCTaHTa 05 He 3aBHCHT OT e	E B(60). 

I10CR0JIb}Cy 4yHKI11H C paBHa 1 B HeROTOPOR OKpeCTHOCTO TO'1K X1 ..... X8 , TO 

03 oueoo (3.9), (3.12) M I1peJCTaBJ1eHIifl (3.11) cJIegyeT, qTo 

a 
fle = '(/1l + / + /) + /,	1114111 

k=1 

re K0HCTaHTa C6 He aaBHCwr OT e o 

/olk=0,	 /21=0	I +1 O,	1.3k	0, 

/.1k() = 
I(Axk, u1 ) Vz1(x) ± b1),,	XE E(k, e, ), 

$	
(A(x1, uO(xk) Vz1(x)) 1 , x E(k, , 

I((A(x, u1) - A(x1, u1)) Vz1(x) 1 ,	x  E(k, e, fi), 
/2k(x)	

l(((A(x, uO(x)) - A(xk , u0(xk))) Vzk(x)),, x E.E(k, 

((A (x, u) - A(x, uo(x))) w0(x) - (A (x1, uk) - A(z1 , uO(zk))) u0(x) 

/Sk(x) = + a(xc u1, w0 0 (x)) - a(x, u°(x), w00(x))	- 
- 

- a(x1, u1, w00(xk)) + a(x1 , uo(xk) , w00(xk))) ,	x E E(k, e. fi), 

1
0,	xE(k,e,fi),	. 

(i = 1, ..., n; k = 1, ..., s), 

(x) -_ z(A ik, A 21 , C1 , b1) 
(x	xk	

XE 2	(k = 1, ..., s). 

143 npeACTaBaeHKR 3JIeMeHT0B / H CBO4CTB Toqeg Jle6era HenocpecTBeHHo eJIe-

liyer, qTO

= o( I )	(k = 1, ..., )	 (3.17) 

PBHOMPHO no fi E B(00). B CBOIO oqepeb, 03 oIIpe)eJIeHm1 4yHKLH1 z(A 1 ,A 2 , C.b) 
H CBOkCTB (3.8) o (3.9) BbITeRae'r, WO 11p14 AOCTOTO KIHO MaJINX C> 0 

1pl/1k1 ^ c7e	(k = 1.... . s),	 .	 (3.18) 

re icoHcTaoTa C7 He saBHCHT OT C ofl E B(50 ).	. 

TaH RH B MHoHecTBe E(k, e, ) 4yHicIHH z1 JIHHekHa no x - x1 H He 8&BHCHT OT C 

ti fl, a 4yHKipiM a, paBHoMepHo orpaHHeHw, TO 

f/2k12 dx = o(e)	(i = 1, ..., n; k = 1..... . a)	 (3.19) 

paoMepo HO fl E B(50). 
COFJIaCHO cooTHoIueHwM (3.18), (3.9) PJIR ycTaHOBJIeH}rn Tpeóyeoblx oLeHo}c I.JIR 

aJIeMeHTOB /2k ocTaTO qHO ewe Tojibico nOlca3aTb, qTo 

£ f aij(x, u0(X)) - a ,(xk , u0 (xk ))1 2 lx - xk I 20 dx -- 0	 (3.20) 

(1,j = 1.... . n; k = 1.... . a)
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P8BH0MPHO no P E B(60). Ho ouena (3.20) flP$1MO czeAyeT HO BIIWIHe aHaJIor14Hoft 
OU HlH B [7], nOcKoJIiy MaTpHLI.b C 1 .....C3 HBJIHIOTCH HOJIOflHTC1bHO onpeJeJIeH-
H1MH MaTpnuaMIf. TaKHM o6pa8oM,	 - 

1112k 11 = o(jf )	(k = 1, ..., s).	 (3.21) 

Ha O1eHOIc (3.15)—(3.21) c.7teyeT Tpe6yeMafl oieiiia win ajieea 60. TeopeMa 
oHa3aHa U 

flpHMeaHHe: AHaJIorwrno IfaR npH oueice w(o(j9)) - w° noKaabIBaeTcH, 'ITO 
HaH aJleMeHT 11POCTPHCTB L(r) HeiipepblBeH no E > 0,	B(60). I{poMe 

toro, HeTpyHo noicaaam, 'ITO MH0?KecTBa	14 1' MOFT GbITb BbI6paHbl OJH14 H Te
me win Bcex s, rn, U', ..., u',E Q1, v', ..., v" E Q2. 

BeJ1HHHa ôw'() MoneT 6um 4rnpMaJibHo onpeeieua HO 4)OpMy.lIaM (3.11) H 
flp0H880JIbH0'0 pacnoJloHceHun ToqeK X1 , ..., Z' B Q'. B aTOM CJIyae cyuecTBeH-
HbIMH HBJIRIOTCH CBO1CTBa HenpepEaBHOfi aaBHdHMocTM aJieMeHTa ãw) OT napaMeT-
pon. 0603Ha'IHM aaBIIcHMoC'rb aneea öw() OT TO'leK x1 , ..., x. r iaTPHIA C,, . . ., C3 
H €, P 'iepea ôw'() = ôw(e, fl, x1 , ..., x8, C,, ..., Q. 3Ta 3aBHcHMOCTB HOJIHOCTBIO 
onpeeanecn 3BHCI4MOCTb1O lyHKLH z(A 1 k , 42k Cl.; bk) OT A,k, A2 k, Ck, b c . B CBOIO 
o'Iepe.gb, I1H 4ntxCHpoBanm,rx &, ..., u8 E Q1 MTP}Ubl A 1 k , A2  i4 BeKTOp1I bk. 
onpeeiirnoca KaIf 3H'IHH1I B TO'IKe Xk uaBecTHhIx IiHTerpHpyeMux BenTop4yHR-

n MaTpIw4yHIuH. Haiwnez, ecJIIf 9, E L,(-O-), x° HBJIHeTCH TO'lH01 Jle6era 
4yHIr1f 14 9, H 

E(z°, O) = (x: X ED, Ix — x0 <6), 

TO )JIJI jiio6oro-ö, > 0 

mes {x: x EE(x°, 6), 9,(Z) — q(z°)J > 1511 
mesE(x°,ô) 

OTcIoa H 148 CBOtICTB HeupepE.IBHOik 8aBHCHMO1'H dyaIfI14ff z(A,, A 2 , C, b) OT A1, 
A 2 , C, b ii x BbITeHaeT cieyionee y'rBep,HeHHe.	 - 

JIeMMa 3.1': 17ycmb o E E, 'uczo 8 > 0. 3na'enun U', ..., U' E Q, ii mo'u 
x' € Q' g5zPxupo8a,fbi. To2Oa .unocecmca 

E(6) =-=- x:xE £7, mm (Ix — z'I, ..., Ix — x'j)< 61,	6>0, 

coOepcam ufwasceCMM E'(6) ma,cue, 'mo 

mes (E(ô) \ E'(o)) 
mes E(ä)	-) 0 

U 'mo 

II6w(e*, fl*, xe ', ..., x*1 , C,', ..., C,*) — 3w(e, fl, x', ..., x', C,......C.)!I	0, 

IcaF mo.4bIco mo'u x*',..., x*5 npunaOJIefcam .4Lno1cecmey P(b) u 

e'—e+0,	 Ckll 	(k=1,...,$).
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