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79000, JIveis, eys. Ynisepcumemcora, I

JloBemeHo iCHYBaHHS Ta €IMHICTH PO3B’I3KiB KPAOBUX 33124 /I JeIKOTO KJla-
Cy HeJIHIMHUX eJIINTHYHUX DIBHSHB, KW OXOILIIOE JIHINHI DIBHAHHS, 33JaHAX Y
HeOOMeXKeHNX KBa3iMuIiHAPUIHNX 00/IaCTSAX 33 IIEBHUX YMOB HA IOBEIHKY PO3B’d3-
Ky Ta 3POCTaHHS BUXITHUX JAHUX HA HECKIHYEHHOCTI.

Karouost caosa: memniHiliHI eminTudH] PIBHAHHS, y3arajJbHEHUN PO3B’iA30K, y3a-
rasbaeni npocropu Jlebera-CobosieBa, kBasinuiiHapudna 061acTh.

1. KpaitoBi 3agati 11 pisHEX KJIaCiB CTAIIOHAPDHUX PIBHSAHB, MOJAETBHUMHA TPUKIA-
JlaMU SKUX € PIBHAHHS

> (e @ e, (@)~ ul@)ule) = f@), we 1)

=1

IpH BiAHOBIAHHX 3HaMeHHAX p; > 1, i = 0,1, B HeOOMEXKEHHX OOJACTAX BUBYIAIH Y
Gararbox npausx. Y BULAJAKY JiHIHUX 1 GuM3bKUX 10 HUX KBa3LiiHlfHUX piBH#AHBL (MO-
JeIBHUM HPUK/IAI0M AKX € pibHanns (1) npu p; = 2,4 = 0,1) A/ €IMHOCT] O3B’ A3KY
KpaiioBol 3a7a4i Tpeba BUMaraTu HOro meBHY MOBEAIHKY HA HECKIHYEHHOCTI, a iCHYBaHHS
PO3B’S3KY JOBOIUTHCS IIPU BiANOBIIHIUX OOMEKEHHAX HA, 3POCTAHHS BUXITHUX TAHUX HA
Heckinuennocti [1], [2]. g omHoro Kiaacy Mmaiizke JiHIWHWX eJiNTHYHWX DIBHSAHB, sKi
MictaTh pisusnug (1) 3a ymoBu, mo pg > 2, p; = 2, i = 1, n, nosejeno |3]-[5], mo kpaitosi
3a7a49l MalOTh €IMHUN PO3B’sI30K 0e3 0OMEKeHb Ha HOro MOBEIiHKY Ha HECKiHIeHHOCTI
i upunynieHb Ha 3pOCTAHHA BUXIJHMX JaHHX Ha Heckingennocti. ¥ [6], [7] amasoriuai
pe3ybTaTH OTPUMAHO Y BUNAAKY KpPafoBUX 3aJa4 A/ HETIHIHUX eIMTUIHAX PIBHIHD,
MOJIETbHEM TIpUKJIaIoM akux € (1) mpu po > pi, 1 < p; < 2,4 = 1,n.

Mera Hamol npaili — po3risiHyTH Kpaiosi 3a1aul mjis y3arajibHenb piBagans (1) npu
po=pi=2,i=1,k,p;>1,i=Fk+1,n (cepen nux € jiniiini piBHsHHeA) 3 rPAHUYHAMU
YMOBAMU MIIIAHOIO THILY, & 00JIACTD 33/IAHHS 38 3MIHHUMU T1, . . ., T} € HEOOMEXKEHOIO, &
3a, PemTo — OOMEKEHOIO.
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SHalineHo Kjaacu iCHyBaHHS Ta €IUHOCTI y3araJbHEHOTO PO3B’SI3KY IOCJIIKYBaHUX
3aga49. BukopucToByoTh KOMOIHAIIIO METOY, sIKAH I'PYHTYETHCS HA aHAJIO31 BiZIOMOIO B
reopii upyzxkuocri upunnuny Cen-Benana [1],[2] ra meroay monoronunocri [§].

2. OcHoBHi mo3uavyenud. Hexaii n — narypaJibHe yucio, a R™ — jiinilinuii npocrip,
CKIaZieHuil 3 ejaeMeHTiB Buriagny r = (Z1,...,%T,), e ©; € R, i = 1,n, 3 HOPMOIO
lz| = Va2 + ...+ 22,

Bei dynxuii, axi TyT posragnaoTs, BusHadeHi Ha BiJIOBIIHAX MHOXKHHAX ITPOCTOPIB
R™ ta R""! i nabysarors 3nadenna B R. SIkmo v(z), z € D, — axa-nebyap dynkiis, T0

nix v|p posymirumemo Ii 3By:keHHs HA MHOKuHY D C D.

Hexait Q) — neobmexena ksaziyuaindpuywna obsacts y upocropi R™ (n > 2), tobro
IS IesIKOTO HATYPAJIBHOTO s < n icHyooTh dmciaa 1 < 1 < ... < Iy < n Taki, mo
muoxkuaa QN {x € R" : 2} + ...+ 2] < R?’} — obmexena s Gyap-akoro R > 0.
[Toznaunmo gepe3 k HaiiMeHIe 3 TaKWX YUCET S 1 BBaxKaruMeMmo, mo [y = 1,..., 1y =k,
ro6ro Muoxkuna QN {zr € R" : 23 + ... + 2} < R?} — obmexena syt KoxHoro R > 0 i
nust 6yap-akoro j € {1,...,k} muokuna QN{z € R": Y 2? < R?} — neobmekena

i=1,k,i#j
xoua 6 ana ogHoro R > 0. Kpim Toro, npunyckarumemo, mo 0 majgexuts (). Yepes ().
JJIst MOBLIbHOTO 7 > 0 mO3HAYATHMEMO 3B’s3HY KOMIOHeHTy mHOXKuHH () N {r € R" :

Vat+ ..+ 22 < 1+ 7}, wo micrurs 0. Hexait mexxa 9 obnacti € KycKOBO-Iiaaka i
Taka, mo /it 6yab-aKol HenepepBHOI Ha () DYHKIIT v BUKOHYETHCS PIBHICTH

d

- v(z)dx = /v(s)h(s)ds, >0, (2)

, S,
e S- d:ef(?QT\(?Q, he€C(Q), h>0,ds— erement miomi nosepxHi S,. (/g BuKoHAHHS
yMoBH (2) 0ocTaTHBO BUMararu, mob Mezka obmacti § Gysia riakoro).

SayBaxumo, 1Mo Oyab-fKa muwiHApUYHA 00acTh Buradmy 2 = Q) X Q, me O —
HeoOMezkena obimacts B RF 3 riazkoro mexero, a o — obmexena obmacts B R F, ¢
KBa3iUMJIIHAPUYHOIO 1 33/10BOJIbHAE 3a3HAUYEHY YMOBY.

Hexait 92 = T'; |JT 2, me Ty, T's — Bimkpuri muoxuan va 0 (onHa 3 HUX MOXKe GyTH
nopoxubow) i I'y (T = @. Iix v = (v1,...,V,) PO3yMITHMEMO OJMHUYHHI BEKTOD
30BHIIHBOT HOpMaJI 10 Mexi I (0€);) obiaacri © ().

Yepes C(Q) nosuagarumemo npocrip nenepepsuux na Q dynxuiii, a gepes C1(Q) -
npoctrip HenepepsHO audepenniioBuux B ) QyHKIiH, ski pa3soM 3 HOXiAHUMU 10 IIEep-
LIIOT'O HOP#/IKY JIOIYCKAlOTh HerepepsHe npojosxenna na ). Hexait C1(Q) — nigupocrip
npocropy C(Q), sxmit cknagaeThes 3 BYHKIH, HOCHT axux obmeskeni, a CL T (Q) — miz-
npocrip mpocropy Cl (Q), enemenTamu skoro € mesix’emui B Q byukuii. ITosnagarnmenmo
gepes Cg(Q,T'1) mianpocrip npocropy CL(Q), enementamu skoro € dbynkuii, ki naby-
BaIOTh HYJIbOBI 3HAYEHHS B OKOJ ['1.

Ipuiivemo Ly 10¢(Q) = {v(z), € Q : v|q, € Ly(Q;) V7 >0}, e g € [1,00]. Ha
poctopi Ly, 10¢ () BBOMMTLCA cTanmapTHa jinifina crpyKTypa i cim’s nisropwM || - || Lo(Q)5
7 > 0, 3 4KOI0 BiH CTA€ JIOKAJIBHO OILYKJIUM [IPOCTOPOM, SIKIIO OTOTOXKHUTU (DYHKIIT, siKi
piBui maiizke Bcoogu (auB., Hanpukiazi, [9]). Orox, 361KHICTH LOCALIOBHOCTL €1eMeHTiB
npoctopy Lg, 10c(Q)) o3mavae, mo st kKoxHOro 7 > 0 MOCTiNOBHICTH 3ByKeHb Ha (),
wieHiB 3a7aHOl MOCIiNOBHOCTI € 36ikm010 B Lg (2, ).
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Hexait 1 € Loo, 10¢(92), mpuaomy 7(z) > 1 aas maiike seix o € . Ha npocropi C(€,),
ae 7 > 0 — noBlIbHE YKCIIO, BBEIEMO HOPMY

def . d f r(x
oIl ny S A >0 ppr(v/X) < 13, 5 prr (v fl (@)@ dz.

[TonosHenns JiHifiHoro mnpocropy C (Q_T) 3a Ii€10 HOpMOIO [IO3HAYUMO 4Yepe3 LT(.)(QT)
(mus. [13]). Muoxwuna L,(.)(2;) € nimifiamv migmpocropom mpocropy Li(€2-) i masm-
BAEThCA y3arajbHeHuM mpocropoM Jlebera. ITin LT(,),IOC(ﬁ) PO3YyMITUMEMO 3aMUKAHHS
npocropy C(£) 3a TONOJIOrI€0, MOPOZKEHOIO CHCTEMOIO THBHOPM || - Iz, @, 7>0.
Ipuiivemo Ly(.1(2) = {v € Ly(.) 10¢() : sup,sg vl 1L, @) < 0o}
. def

Hexait P={p = (po,P1,---+Pn) : Di € Loo(Q), pi(x) > 1 ma m. . 2 € Q}. Haa
p € P uepes p* = (po,pl, . ,pn) [IO3HAYUMO BEKTOPHY (DYHKIII0, KOMIOHEHTH SKOL
33/10BOJIbHAIOTH YMOBY (1) + == *(1) =1,i=0,n, gag M. B. z € . g koxuoro 7 > 0 mis

Wp( ,)(QT) posyMiTHMeMo Ganaxis mpoctip, oTpuManuii nonosrenHaM mpocropy C(Q,)

def n

= lvlz,, @ +El vz,

¢ mianpocropom npocropy {v(z), © € Qr ¢ v € Ly (.)(Qr), o, € Lp,()(2r), i =1, n}.
Ha ninifiromy mpocropi C& (ﬁ, I'1) BBemeMo Tomosorito (MIHITHOrO OIMyKJIOTO MPOCTO-

PY) 33 IOMOMOTOK CACTEMU THBHOPM: || - le( (@) T > 0. BaMuKaHHS OO IPOCTOPY 34

33 HOPMOIO ||vHW;(_)(QT) Ly, (@) OUeBnaHoO, mo wl () (827)

BBE/IEHOIO TOILIOJIONIEI0 [I03HAYMMO Yepe3 Wl (Q,T1), a samuxannsa CL(Q) 3a uiero

p(+),loc
. . o
CaMOI0 TOTOIOTiE Mo3HadaTIMeMo W (), 1o (€2). Ouesuano, mwo nocminosuics {vy}3

¢ 3012KHOI0 /10 ¥ B X MPOCTOPAX, AKIIO ||vg — U||W1( )(Q P 0 st koxxuoro 7 > 0. Iin

[e] J—
Wp( .(9,T'1) posymirtumemo nisupocrip nmpocropy W () IOC(Q, I'1), mo cknagaeTses 3
dpyHKmH HOCIT gKuX 0OMerKeHi.

3. @opMyJIIOBaHHH 3aJa4i I OCHOBHHMX pe3yJibTaTiB. Po3rinsmneMo 3amaqy

de i(z,u, Vu) — ag(x,u, Vu) = Zaxl — fo(z), x € Q, (3)

n
ulp, =0, Zai(x,u, Vu) I/i‘r2 =0, (4)
i=1
ne Vu = (ugy, ..., Uy, ). punycrumo, mo Buxigai qani 3a10BOJMBHIIOTH TAKI yMOBH:
1) ma xkoxkmoro @ € {0,1,...,n} dbynknia a;(z, s,£), (z,5,£) € A xR x R",
KapaTeoJ0piBChbKO0, TOOTO Jyid Madike BCix x € Q dbyukuiga a;(z,,-) : R x R"* — R -

HerepepBHa i g Oyab-gakux s € R, € € R™ dyukuia a;(, s,&) : Q@ — R — Bumipna;

1) a;(2,0,0) =0 g1t M. B. ¢ € Q, i = 0, n;

2) mag xoxuoro ¢ € {0,1,...,n}, M. B. z € Q 1 Oynp-skux s € R, £ € R”
BUKOHYETbHCs HEPIBHICTH

ai(@, 5, )] < haale) (X2 1P @/rE@ 4 |sfpo @5 @) 1 by (),
j=1
ne p=(po,p1,---,Pn) € P, hii € Loo,10¢(), h2i € Ly (-),100()5
3) fi € Lp=(),10¢(2), i = 0,n.
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Osnavenns 1. Ysazaavnenum pose’asxom sadawi (3), (4) naseemo dynruyito

[e]
1 o . -
U € Wp(,)yloc(ﬂ, T'1), aKae 3a00604bHAE THMEZPAALHY DIBHICTIL

/{Xn:ai(x,u,Vu)vm + ao(:v,u,Vu)v}dx = /{zn:fivm + fov } dx (5)

q =1 q =1

o —
Ons 6Yydv-aroi dynkyii v € W;( ), (€, ).
3ayeaoicenna 1. YvoBa 1') He € NIPUHIMIOBOIO, OCKIJIBKY IHAKIIE, BBIBIIM [O3HAYEHHS
~ def =\ def .
ai(x, 5,6) = ai(x, 8,€) —a;i(x,0,0), fi(x) = fi(z) —ai(z,0,0) maawm. Bz €Q (i =0,n),
piBaicTb (5) MOXKHA 3aUCATH 3 ;, [; 3aMICTh BIANOBIAHO a;, f;, npudomy a;(x,0,0) =0
(1 =0,n) naa maike BCix @ € €.

Brazkaioun, 110:
4) po(x) =2, p1(x) = 2,...,pr(xr) = 2 nua maiike Beix x € ) (04eBUIHO, 110
pi(z) =2, pi(x) =2,...,p}(z) = 2 nnsa Maiike Beix x € (),
IyKATAMEMO JIOAATKOBI YMOBU Ha, BUXIi/IHI JaHi, IPU SKAX y3araJbHEHHIl PO3B’SI30K 3a-
nadi (3), (4) icuye ra exauuuil y kiaci GyHKUIH 3 HEBHOIO OBEIIHKOIO HA HECKIHYEHHOCTI.
Hexait BUKOHYIOTBCS ITIe TaKi YMOBH:
5) g Maitke BCix x € ) Ta Oyap-akux s,7 € Ri&,neR"

k

ao(l',s,f) ZZbi(ZC)fi—f—C(SC,S,f), (6)

=1
e biabi,mi S C(ﬁ), bi|1‘2 g O, 7, = 1,—]{3, i

n

Z(ai(x757§) - ai(x,r, 77))(51 - ni) + (C(.I‘,S,f) - c(x,r, 77))(3 - 7') P

=1

k
> a1(2) 3 16— mal? + ax (@)l — 12, (7)
=1

1e q1,q2 € C(Q), min g (x) > 0 VY71 > 0,
€N,

k
g (z) — 271 Z biz,(x) >0 Vae (8)
i=1

6) nuist koxkuoro @ € {1,...,k}, M. B. € Q 1a Oynp-sikux s, € Ri&,neR"
MIpaBUIbHA HEPIBHICTH
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|0/7;(1',S,§) - (li(l’,’l",n glz Z |§J - 77]| + 921( )|S - ’f'l, (9)

j=1
JI€ g1i, g2i — JesKi HemnepepBHi Ta Hepin'emai Ha ) GyHKUIl, TpuIOMy

k k
23 (gai(2))? > ij(x)f—J' Vr e S, Vr>o0; (10)
x
i=1 j=1
7) icaye menepeppra nomaraa dyskmis A(7), 7 > 0, Taka, mo

—+o0

dy (7’))\71/2(7') +do(T)NHT) S A(T) Vr>0 i / dz
0

A(2)

= o0, (11)

k

se di(7) = = sup (Zgll h(s)))lﬂ;dz (1) = sup ((Zgh )1/2_%Zbi|g§c—i|);
i=1

seES, SES,

A(T) :i%f{ {/E(v)hds} Uvi’ds}_l}.

T Sr

Tyt indimym Gepemo mo BCiX HEMEPEPBHO ,ILI/I(bepeHLLifIOBHI/IX B okouii S; MYHKIIAX, dKi
k
sanyaaoTbes Ha 0S5, NTy; E(v )d_fql Z v2 + (g2 — 27 Z bi ;)02

Saysavicenns 2. 3 ymoBu 6), 30erMa BUILIUBAE, 1110 npu 11 BUKOHAHHI DyHKITIT
a;i(z,5,€), (2,5,6) € QxR xR", i =1, k, aBHO He 3a/1€KaTh Bix 3MIHHUX &4yt ..., En.

Posrisnemo 3amagy Komri s 3sudaiinoro audepeHniaabHOro piBHIHHS

dr
1o = A(r), 7(0) = 0. (12)

) ( ) dz _
OueBnano, Mo po3e’s130k T(), a = 0, miel 3812491 BUSHAYAETHCS PIBHICTIO fo Ay = Q@

3sincu Ta ymosu (11), 30kpema, BuiLmBae, mo 7(a) — +00 npu a — +00.
puiivmeno Q% L0 T T, 0, T E T, 0, 52 €S, 0,
(V)a E([ry B)da) /2, a > 0.
TeopeMa 1. Hezat suxonyromocs ymosu 1)-7). Todi sadaqa (8), (4) 6 xaaci Pynryit

3 W (Q,T1), axi 3adosorvrsatoms ymosy

p(+),loc

Ew)dz =o(1)e® npu R — +oo, (13)
QR

MODICE MaAMU He biabue 001020 Y3a2a0AbHEHO20 p036’ﬂ37€y.

-1
19 KOJKHOTO HATYpasbHOro | mpuitmeno A; % 1nf{ UQZ E(v) da:} UQL v? da:} },
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Ie indiMmyM Geperbed mo Beix dyHKHiax v 3 mpoctopy O (ﬁ), AKi JOPIBHIOIOTH HYJEBI
na 00N\ Ty; qlld:efngnql (z) > 0.
Q!

Teopema 2. Hezai, xpim ymos 1)-T7), sukonyromoca we 061 ymocu:
8) dasa m.6. x € Q i bydv-axux s € R, £ € R™

pi(x

D ai, 5,08 + c(w, 5,)s Zm +q2(2)|s* + g3 () Zm

i=1 i=k+1

de q3 € Loo(Q), g3 d:efessiﬂr}f%(x) >0VleN;
TE
9) dan 6ydv-arozo | € N

A7 /Ifo o+ g! /Zm DPdo+ gy / S 1fi@)

o =1 o i=k+1

Pi(@) g < Cret—ot,

de C1, € > 0 — cmani, axi 6id | ne 3anrescams.
Todi icnye ysazasvnenut poss’ssox 3adaui (3), (4), axuid nasescumsv xaacy edu-
HOCG, 6usnaverHomy 6 meopemi 1. Ileti po3e’s3or 3ad060AbHAE OUIHKY

(u); < Cpel=aW2 [ €N, (14)

de Cy > 0 - cmana, axa 3asescums misvky 6id Cq i €.

4. JTotmmomi>kHe TBepPI>KEHHS.

Jlema 1. Hezat uj,us € W;(,)710C(ﬁ, 1) — Pynruii, 0a AKUT BUKOHYEMBCA DISHICTID
(5) (mobmo, Kosu ezamu u = ui, u = Uz) 36 YMOGU, W0 SUPPV sescumv 6 Q) de
R, > 0 - deaxe wucao. Todi daa bydo-axur Ry, Ro, 0 < Ry < Ry < R, npasusvha
HEPIBHICTMD

(u1 — ug)p, <RI 2(uy —ug)p,. (15)

Josenenns. Hexalt {u1,}50 1, {uam ., — mocainoerocti dyHKUi 3 mpocropy
C}(Q,T), axi 36iratorbea BiANOBIIHO 70 U1 1 U 3a HOPMOK (-)g,, HPUUOMY Jis
KOKHOTO . € N 3BYXKEHHS U1y, |qr. T Uim|or. HamexuTsh npoctopy C2(QF"). Ipuiive-
def

MO W= U] — U2, Wy = Ulm — Uzm, M € N. OueBngno, mo (w — wy,)g, — 0 npm
m — +00.

Binuimemo Bin inTerpasabHoi TOTOXKHOCTI (5), 3aIUCAHOL il U1, TY CAMY TOTOXKHICTD,
ajie 3amucany g us. Bubpasuiu sike-uebyab 7 € (0,7(R.)), upuiimemo B orpuManiii

nicas BiAHIMAHHSA TOTOXKHOCTL v = wmtbs, ne m € N, § € (0,7) — mosinbHe umcno,
s — dbynxuia 3 npocropy CH(RF), misa sakoi suxomyiorbes ymosu: s(x’) = 1 upu
|#'| < 7 — ¢ (ryr i mani npumitaaro nosmawenns ' = (z1,...,2k)), ¥s(z’) = 0 npm

| >710< Yslo') < 1, s(T)] < IIJId BCIX &' € , Je > 0 — craJja, dKa He
! 10 < Ys(2) <1, |Vys(a)] < C/o ix o/ € R* C>0
3aexkuTh Big 7 i 6. Toxl Marumemo

n

/[Z(ai(ul) = ai(u2))(Wmts)e, + (ao(ur) — ao(uz)) wmips| dz = 0. (16)

Q. =1
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TyT 1 12l BUKOPHCTOBYEMO TTO3HAYEHHS

c(v) d—fc(:v v, V), a;(v) éfai(:zc,v,VU), i=0,n. (17)

IMepenumemo pisuicrs (16), Bpaxosyiouu (6)

L= [ (300 = 0z, (eat) = ) i+ 3 i, ] =

Q, =1 i=1
= 0ms(T) + Gms(7), (18)
e oms(7) = [ [ (@101m) = ai(u2m) Wm e, — (@i(01) = @5(u2) w05} +
Q, mi=1
+(ao(uim) - 0(U2m))w — (ao(u1) —GO(U2))wm¢5} da

Gm =— 7/ Z (ai(u1) — ai(uz)) wms ., d.

Q, i=
[Tepersopumo Gm§ tak. JoBusnaaumo a;(uj,,) wyiaem nosa Q% i npuiimemo

def . — .
i (11 (2)) 22 / 0ty () wp(e —y)dy, i=TF j=12
R’n

Je w, — anapa ycepeanenns, p > 0. Toni

k
— [ lsln) = as(wn)) = (@ipluzm) — as(w)] wnts.s, da+

-

k k
+ / Z[aw Utm,) azp(u2m))wm} 1/)5d17—|—/ Za”’ Uim) — Qip (Uam ) ) Wi VidS—

0, s =1 5o, i=1

k k
_/Z(aip(ulm) — aip(Uam ) )Wy v d s + /Z(aip(ulm) — aip(uzm))wpm vids.  (19)
i=1 i=1

T T

Tyr v = (v1,...,V,) — OMUAENYHAN BEKTOD 30BHIIHBOI mom0 obmacti ., (Q,_s) HOpMAadi
10 Sy (Sr_s), robro vi(x) = z;/|z|, 5 = 1,n, € Sr (Sr—s).
3 ymosu 6) i mepisrocri Komi — ByHAKOBCHKOTO BUIIIMBAE

k k
[ 3 @stan) = aspuzm)m vids < [ 3 (gnilFum] + gl
S, =1 S, =1

(911|Vwm| + 92i|wm|)| [wm| |V1|d5+/z 911|Vwm| + g2i|wm|) [wim| [vi| ds <
i=1
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< ([ (o) Buntas) ([ wnas) ™+ () P dst Logte)
i=1 g =1

s, = S,

(20)
k
def def d d
e Limp(T f bmp(s) d s, bmp(z) = Z (916 Vwm| +g2ilwml) p = (91:[Vwm| + g2i [wm ) | ¥

Sr i=1

X W, Vw,, = (Wi zys - -+ s Wiz )-
ITeperBopumo it ouinumo 3uu3y JiBy dacrudy pisaocti (18), BUKOpUCTOBYIOUU HepiB-
nicrb (7) ta dopmysy iHTErpyBaHHS YaCTUHAMU

Im>/ E(wy)dz + = /Zbyzw ds. (21)

T Sr

Orox, 3 (18) ma mincrasi (19)—(21), BUKOPUCTOBYIOYM BBEIEHI B yMOBi 7) IIO3HAYEHHS,
OTPUMAEMO

/E(wm)dx < [dl(T))\—l/2(7—)+d2(T))\—1(T)] /E(wm)hds—i—am(;(T)—i—anpé(T)—i—me(T),
N (22)

T>0, ne Gmp5 — cyMa BCIX 4iieniB upasol yacrunu (19), 3a BUHATKOM OCTAHHBOLO.

[Nozuastumo F, def fQ (wm) dx. 3 (22), BpaxoBytoun ymoBy 7) i (12), Mmarumenmo

dF(r) dr
dr da

F(r) < + oms (T )+Gmp5( T) 4 Limp(7), 7>0,

3BLIKN

dF,, .
0< —-F, + w+crm5+Gmp5+me. (23)

Homuoxusiim (23) Ha e~ 1 npoiHTerpyBaBIIN Ofep:KaHy HEPIBHICTH 3a « Bin Ry 10 R,
OTPUMAEMO
Ro
Fon(m(Ry)) < e 12 F, (7(Ry)) + /[oma + Gps + Lmple™ “da. (24)
Ry

. . . R _
Ananoriano sx B [1] i [14] moxua nokasaru, mo inrerpan [p *[0ms+G, 5+ Lmple™ ~* da
SIK 3aBrofiHO Masmii, akmo m € N mocrarabo Benmke, p = p(m) > 0 gocraTHbO Mage i
0 = d(m, p) pocrarubo mMasie. Bpaxosytouu 3a3navene, 3 (24) ogepxumo ouinky (15).

5. /loBemeHHs OCHOBHUX pe3yabrariB. Jlopegenns reopemu 1. Hexait  wug,
Ug — ABa y3arajbHEHHX PO3B’a3ku 3a4a4l (3), (4), axi 3amoBosbusaors ymosy (13). Toxi
(ug —ua)g = o(1)e®/? npu R — +oo. 3sincu ra 3 ouinku (15) MaeMo s J0BLIbHEX
R1 i Ra, R1 < Ro, HepiBHICTB

(u1 —u2)r, < v(R2), (25)
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v(R2) — 0 mpu Ry — +oo. Pikcytoun R; i cnpsmysasmu Ry 10 +00, 3 (25) orpn-
MaeMo piBHICTB (U3 — uz)p, = 0, TO6TO U3 = up Majixe Bcroomm na QF1. Ha mizcrasi
JoBlLIbHOCTL R orpuMaemMo, mo u; = us Maibke Bctogu Ha §2. [

JloBenernnst reopevu 2. Hexaii | € N. Po3riisinemo kpaiioBy 3ama4qy

Z (z,ur, Vuy) — ao(z, ur, Vuy) Z oz, — fo(z), ze, (26)

n
wlpiyg =0, Zai(:c,ul, Vuy) Vi‘rlz =0. (27)
i=1
Ilix U; po3yMiTEMEMO HONOBHEHHS HpOCTOpy bynxmiit 3 C1(Q), aki zanymo0Thea B
oxoni I'} U S, 3a nopmoto npocropy WI}(_ (). Ouesuuno, mo U; C VV1 (Ql)
Y3azanvrenum poss’ssrom 3amadi (26), (27) nazuBaerbes dyHKid ul 3 upocropy U,
KA 3a/10BOJIBHAE IHTErPAJIbHY TOTOXKHICTb

n

/{Z a;(z,up, Vuy) vy, +a0(x,ul,Vul)v}d:v = /{i fiva, —i—fov}dx (28)

o =l o =1

s Oyabp-sakol dyskmii v € Uj.

JoBenenns icHyBaHHs y3arajbHEHOrO PO3B’a3Ky u; 3aza4i (26), (27) npoBoauThCs
merogom [asnbopkina (aus., Hanpukiaz, [8, c. 22]), a fioro equuicrb Jerko orpumaru,
BUKOPHCTOBYIOYH YMOBY 5).

Hnsa xkox#aoro | € N yHKII0O u; TpOIOBXKUMO HyjIeM Ha (), 3aJUINMUBIIM 33 UM
[IPONOBKEHHSAM [IO3HAYEHHs u;. I[oKazkeMo, 10 OTPUMaHa MocIigoBuicTs {u; }7°, MicTuTn
HiIIOCTITOBHICTD, siKa 30iKHa B EBHOMY CEHCI 10 y3araibHeHOTo po3B’s3ky (3), (4).

Cuouarky ouinumo (ug);. dus nporo npuiimemo B inrerpasnpuiit roroxkuocri (28)

v = u;. Toui, Bpaxosyiouu (17), orpumaemo

/{Xn: ai(w) ur,z, + ao(uz)w} da = /{Xn: fiure, + fow } dz. (29)

o =L o =t

BukopucroByoun ymMoBu Ha BuxiaHi AaHi, GopMysTy iHTErpyBaHHS YaCTUHAMH i HEPiB-
micts Komi — Byuskoscbkoro, 3 (29) marumemo
s E |1, (

k
/{qlz|ul,mi q —-27 1Zblz
o i=1 i=k+1
e 1 & [ o 1 [
1 2 2 2 2 2
< = d — d — |7 d — i|°d
2/qul $+2€1/|f0| z+2/2|uz,l x+252/_2;|f| T+
Ql Ql Q= Q=

/Z g o, (2 |pl(m)dx+—/ Z |pl(z)dx (30)

O = k+1 Ol i=k+1

pl(“)}dx <

e €1, €2, €3 — TOBLIbHI TOAATHI CTaJI.
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[puitnsasnm B wepisHocTi (30) €1 = 271A;, 62 = 27 1qyy, e3 = 27 L¢3, omepxmmo

/{E(ul)+Q3 z": |t 2, ()

o i=k+1

k n

1
QO 1=1 Ol i=k+1

Pi(z)}dx <

< 2Al_l/|f0|2d$+2q1_ll
Ql

3Bigcu Ta 3 yMOBH 9) BHIJIMBAE OIiHKA
(ug); < Coet=a/2, (31)

Hexait m € N — ¢ikcosane uucio. ITokazkemo, mo nocainosuicts {u;} € Gynmamen-
TAJBHOIO 33 HOPMOIO ( - )., Bisbmemo Oymp-siki HaTypasnbri wucaa I, 7, npuaomy [ > m.
Maemo

|
—

T

<Ul+r - Ul)m < <Ul+i+1 - ul-l—i)m- (32)

%

Il
=]

OCKIIBKY Ujyi41, Uj+; COPABIZKYIOTH ymMoBH jemu 1 npu R, = [ 4+ ¢, T0 3 1poro teep-
JPKeHHS BUIJIMBAE OITIHKA

(ii=m)/2¢

Ul pip1 —Uli)m S € Uil —Witi)mtl S ... S € U ip 1 — WUlds) i -
( Y < €7V Jmt1 <. < Jiti- (33)

3 (31) orpumaemo
(Uppivy — W) e < (Wivi)ivivs + (U)o < Caet=9)HD/2, (34)

ge C3 > 0 — crama, sika Bin ! ta i He 3amexkutb. Ha mincrasi (32)-(34) onep:kumo

r—1

<ul+r _ ul)m < Z C3em/2e—5(l+i)/2 < C4€(m_5l)/2. (35)
=0

Tyt Cy > 0 — crana, ska Bix [ i r HE 3a7I€XKUTD.
3 (35) BummBae, mo {(Uj4r — U)m — 0 mpm I — o0 mua Oyap-axux r € N, 10610

nociinosrocti {w; }, {ur e, }, ¢ = 1, k, dynnamentansui B npocropi Lo (Q™) mias KOaKHOIO

m € N. Tomy icuye bynkuisa u € Lo 10c(2) Taka, mo uy, € Lo 10c(2), i = 1,k, i

U U CHIbHO B Lo 10c(9), (36)
Ul,w; — Ug;  CHIIBHO B L 10¢(9), i=1,k. (37)

Ha nincrasi ymosu 6) 3 (36), (37) maemo

ai(u)) — a;(u)  cuabro B Lo 10c(2), 1=1,k. (38)

l—o0

Hexait R > 0 — gosinbre wucno, ((z') = ¥1(2'), ' € R*, ne dbynxmia ¢ Taka cama,
aK y posenenni jemu 1 npu 7 = R+ 1, 6 = 1. Bisbmemo B (28) v = ;. Hexait uucio
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lo Take, mwo ayia gosimbrHOrO | > o Maemo Q' O Qg 1. Toni ana | > Iy micas mpocTux
IIEPETBOPEHb OTPUMAEMO

n

/ [Z a; (W)U q; + QO(Ul)Ul} (dx = / [fOUl + ifiul,xi} (da+
=1

=1 Qr+1

/Zfzm(mldx— / Zaz ur) uy G, d . (39)

QRr+1

QR+1 QRJrl

OuinumMo nozanku pisuocti (39), BukopucroByoun yMmoBy 8), uepisuocti Komii — By-
HaKoBchKoro Ta FOmra. ¥ pesymbrari, Bpaxysapmm, mo |V¢| < C ma R¥, marmvemo

/ |: Zlul ml | + (J2 -2 lzbz T; |Ul | +Q3 Z |Ul ml

1=k+1

)P (I)} ¢dz <

Qr+1

/[|uz|2+2|umz }Cd:c+ / [Ifo |2+Z|fz }(d:ﬁ—

Qr+1 Qr41
+n/ Zluzzl )PP da + Cs(n) / Zlf )P d it
QR+1 1= k+1 QR+] i= k+1
k
405 [ S {lastw)l? + 0+ Il + 1517} 6ol d (0
Qnyy 0=

e n > 0 — nosimbra crana, Cs(n) > 0,Cs > 0 — gedaki cradi.
Ha mifcrasi (36)—(38) 3 (40), Bubupatoun 3HaAYEHHS 1) TOCUTh MAJIMM, OJEPIKIMO

n

/ Z |up,z,; ()

G i=k+1

Pi@) d 2 < Cr(R). (41)

Tyr C7(R) > 0 — crana, ska Bix | He 3a/1€2KuTh. 3rifiHO 3 yMOBOWO 2) Ta Ha mijgcrasi (36),
(37) i (41) nus xoxkuoro ¢ = 0,k + 1,...,n MaeMo

(”)da:<08/{2|ulzj| b3 P2+ b+ Co(R) < Cua(R),
Jj=1

Qg j=k+1
(42)
ne Cs, Cy(R),C1o(R) > 0 — meski crani, gxi Bix | He 3anexkarh (aje MOXKYTh 3a/1€KaTU

Bix R)
3 (36), (3

pi()(QR),

7), (41), (42) i ymoBu 1), BpaxyBaBu pedJE€KCHBHICTH MPOCTOPIB
= k+1,n, Ta Ly (Qr), i = 0,k +1,...,n, R > 0, orpumaemo
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. . . . o0 . . o0
1ICHYBaHHA M1ITOCI1IIOBHOCT1 {Ul].} IIOCJILOIOBHOCT1 {ul}lZI (3a AKOIO 3aJIMIIUMO T€

j=1 -
came mo3Hadents) Ta GyEKIii Xi € Ly« (., 10c(2) i = 0,k +1,...,n, Takmx, mo

Ul p; — Uy, CHAOKO B Ly (. ),10(;(5)7 i=k+1,n, (43)

J—00
c(ul].)j:; Xo(-) cmabko B Ly (. ) 10c(€), (44)
ai(u;) — xi(+)  cnabxo B Lye()10c(Q), i=k+1,...,n. (45)

J—00
ITokaxkemo, 110

Xo = c(u), (46)
xi(+) = a;(u), i=k+1,...,n (47)

Hexait w € Wpl( , )7100(5), Y € CLT(R¥). Brizmo 3 nepisnicrio (7) Maemo

[
Q

i=1

k
+(e(uy,) — e(w)) (w, —w) —27" mel (ug; — w)2} vdr =0 (48)
i=1

i Beix j € N, 3Binku

/iai(uzj)ulj% Ydx — /{i (ai(w,)ws, + ai(w)(uy; 2, — wy,)) —

q =1 Q i=1

k
—(C(Ulj) — c(w)) (ulj - w) +271 Z bi,z; (ug; — w)Q} Yvdx >0 (49)

and Beix j € N.
Bpaxyewmo, 1o ayis Oyab-sikoro j € N mpaBusibHa PiBHICTH

/{Z a;i(u; vz, 4+ ao(ug; )v — fov — Z fivmi}d:c =0 (50)
o i=1 i=1
1

p( : )-, c
3 pisnocri (50), B3aBun y Hilt v = u; ¥, OTPUMAEMO

/zn:ai(uzj)uzj,xﬂ/)dx— —/{ao(uzj)uzﬂ/f—foulj Y-

Q =1 Q

o _ __
st Oyap-axux v € W (Q,T'1) rakux, wWo supp v Jexurb B 4.

n k k
= S+ Y ailwy) wy e, — Y filw) wy } dz. (51)
=1 =1 =1
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3 (49) Ta (51) omepkuMO

/{GO(UZ Jur, ¥ — four, ¥ — Zflulj,mlw"i_zaz ;) u; Yo, — Zfz ) %Tz}dm—

Q i=1 i=1

-/ {Zl (s, Y, + (), — 02,)) —

Q

k

—(e(uyy) — e(w)) (wy; —w) +27* Z bie, (w1, — w)2} vdx > 0. (52)

i=1

ITepeiinemo B (52) mo rpanmii npu j — oo, Bpaxysasuu (6), (36), (37), (38), (43),
(44) ra (45). Y pesyabrari OTpEMaEMO

/{ XO+Zbuml w fou¢ Zfzuwyw'i'zaz Uiﬁau

Q i=1

k k n n
— Zfi(iﬁ)“%i} dz — /{Z a;(u)wy, + Z XiWz; + Zai(w)(um — Wy, )—
i=1 1=1

Q =1 i=k+1

~(x0 — e(w))(u +2-lzbw w-w?udezo (53)

Hexaii v € N raxe, mo supp ¢ C Q. Ipuiimemo upu j > v B pisnocri (50) v = u ) i
MEepPEeAIIOBIN JI0 TPAHUIIL TIPU j — 00, MATAMEMO

k n k
/{E:axwum+-2:/mum}wde-i/{&o+§;mumww—

Q =1 i=k+1

—foutp - Zfzu%wZaz W)y, — Zfzwzl} . (54)

=1
3 (53) Ta (54) onepkuMO

n

k
/{Z (ai(w) — a;(u)) (uz;, — wa,) + Z (ai(w) = Xi) (Ua, — wa,) +
Q=1

i=k+1

+(c(w) — x0) (u —w) — 27 IZblz - }1/)d:c (55)

(Q), v € C2H(Q).

st moslbHOrO w € WL p(+),loc
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Baspmm B (55) w =u — Ag, A >0, g € W1 (), loc (), MaTuMemO

k
3 {3 @itu=29) — astw) g+
Q =1

k
+ Z ai(u = Ag) = Xi) ga; + (€ (u—Ag)—XO)9—2’1/\Zbi,zi92}wd:c<0 (56)

i=k+1 i=1

Nt moBimbHIX g € W1 p(-), 1oc(€). Hozinumo npasy i sy wacTunu nepisuocri (56) na A,
i B orpuMaHiii HepiBHOCTI cripsmyeMo A 10 0. Y pe3yabTaTi 0IepKuMo

n

J{3 @) =90+ (clw) ~ xo)gf wdo <0 Vg e Wi 1 @ (67

O i=k+1

3 (57) Bepyum mo wepsi cmowarky g(x) = 1, a morim ¢g(z) = —1, orpumaemo (46).
Bpaxysasum (46), 3 (57) ogepxkumo

n

7 (@i(u) = Xi) g, vda <O Vg€ W 10e(). (58)
q i=k+1

Ockinbku (58) BUKOHYETHCA /15 AOBiIBHOT g € W1 (), lo .(Q), 10 BUbGHpatoun cnouaTky
g(x) =z, l =k+1,n, anorim g(x) = —x;, | = k + 1,n, orpumaemo (47).

Hexaii v € W;(,)7C(§,F1). Js koxuOrO j > v, ne v € N rake, mo suppv C Qbv,
3 O3HaveHHd U, MaeMo piBuicTe (28). Ilepeiinemo B Hiit 10 rpamuni mpu j — +00, Bpa-
xysasuu (6), (37), (38), (44)—(47). ¥ pesynbrari orpuMaemo piBHiCTb (5) s 3amanol
dyuknii v. Ockigbku v — JOBLIBHA, 1 U HAJIEKUTH HPOCTOPY Wp( ), IOC(QaF1)7 O u €

y3arajabHeHuM po3s’a3koM 3amadi (3), (4). Ouisky (14) onepxkyemo 3 (31) 1 (35) rak:
<u)l < <u — ul>l + <ul>l = lim (um — ul)l + (ul>l < Cge(l_g)l/Q. O
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NONLINEAR ELLIPTIC EQUATIONS IN
QUASICYLINDRICAL DOMAIN
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Ivan Franko National University of L’viv,
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It is proved the existence and uniqueness of solutions to boundary problems for
some class of nonlinear elliptic equations, containing linear elliptic equations, given
in unbounded quasicylindric domains under some conditions on the behaviour of
solution and growth of the initial data at infinity.
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