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Trere are considered some conditions of the existence and uniqueness of a generalized solu-

tion of the boundary value problem for the system

n
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Ut + Z Az(lﬂ, t)uyi - Z (BIJ (:Ca Y, t)uﬂﬂi)ﬂﬂj +
1=1

1,j=1

+ZBz(x7yat)uzl + C’(:c,y,t)u +g(’JJ,t,U) - f(xayat)
=1

in the domain R’} x Rﬁr x (0,T), where u,g, f are vector functions and A;, B,;, C, B, are
matrices of the m-th order.

H. U. Tyzuns, C. I1. JlaBpentok. Cmewannas 3a0aua 0is nosysunetdinotd ysompanapabosuie-
ckotli cucmemss 8 obaacmu, weozparuuennot no npocmparcmeenvim nepemenusim // Marema-
ruani Cryail. — 2006. — T.26, Ne2. — C.161-173.

[Tony4eHsr yCIoBUs CymECTBOBAHUS W €JUHCTBEHHOCTH OOOOIEHHOrO PENIeHUsT CMEITAHHON

3aJa49M JJIsi CHCTEMBI BHIA

l n

Uy + Z A'L' (I, t)uyl - Z (BU (I, Y, t)uﬁ"?)g'ﬂ +

i=1 i,j=1

n

+ZBz(x7yat)uzl + C’(:c,y,t)u +g(’JJ,t,U) - f(xayat)
=1

B obmactu R X R{F x (0,T), roe u, g, f — Bekrop-bynkuuu, A;, Bsj, C, B; — marpuipl
opsAIKa, M.

ViabTpanapadbosidHi piBHIHHS MOYaIN AOCTIIKYBATH e B HepIriil moaoBuHi XX CTOMT-
Td. PIBHAHHS TAKOTro THIY, 9Ki iIHOMI HA3UBAIOTh MapabOMIIHIMU 3 OararbMa dacaMu, BHHU-
KJIU SIK MaTeMaTHIHA MOJETb OPOYHIBCHKOTO PYXY (hi3HIHOI CUCTEMH 3 N CTYHeHSIMHA CBOOOIN
([1]). PiBusinast Kommoroposa 6araropa3oBo y3araabHIOBAIN 1 JOCTIIKYBaJIN Pi3HI aBTOPH
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(muB. 6ibaiorpadito B [2]). 3azHaunmo, MO HAKOLIBII MOBHI Pe3y/IbTATH JI/Is JIHIHHUX YIIb-
TpamnapabonivyauxX piBHAHB ojepxkamu Einensman C. 1., Isacurmen C. 1. ta ixni yuni (aus.,
Hanpukia, [2-5]). Okpemi pe3yabraTu 1jist HeMHIRHUX yIbTpATaApabOJIYHIX DIBHIHD B He-
obMezKkeHnX 00s1acTsX orpuMano B [6-9).

VY 1iit cTaTTi TPOMOHYEMO TMEBHI YMOBU iCHYBAHHS Ta €IMHOCTI y3araJbHEHOTO PO3B 3Ky
MimaHol 3a1a4i J/19 HamiBIiHIfTHOT yabTpamapaboridHol cucteMu B 06J1acTi, HeoOMeKeHii 3a
IPOCTOPOBUMHU 3MIHHUMH.

Hexait R? = {z € R" : 2 > 0}, R, = {y € R' : y > 0}. B obnacri Qr = R7 xR, x (0,T),
0 <T < 400 po3TITHEMO CHCTEMY PIBHSIHD

! n

A(u) = up+ Z Al(x7 t)uyi - Z (Bl'j(xa Y, t>uzi)xj+ (1)

i=1 ij=1

+ZBZ($,y,t)le + C(x,y,t)u + g(x,t,u) = f(xayat>7
i=1
e u = col(uy,...,un), g = col(gr,...,gm), f = col(fi,..., fm), Ai, Bsj, C, B; — marpumni
nopsiaky m, ¢ € {1,...,1}, s,7€{1,...,n}.

[Mozuaunmo X, = IR} x Ry x [0,7], 7 € [0,T], O = R x RY, Dy = R% x (0,T),
Takok nosHadnmo depes OF = IIF x IIf mna Oyap-sxux k € N, ze II¥F = {z € R?
wio<k i€ {l..n)} I ={yeR, 1y <k ic{l.. 0} P =TIFkxR,,
PF=Prn{t=1}, QF=PFx(0,7), ZF=0IF xR, x (0,7), SF=TI* x IR, x (0,7),
T €[0,7].

Beenemo mpocropu:

" (O)={u:ue L (0", Vk e N}, re(l,+ool;

v = o / o +Z P+ 3l

ne dbyuknia ¢ € C'([0,4+00)) Taka, mo (&) > 0, P'(§) < 0ma [0,+00) i (Vy € RL) :

Lall)] < o, i € {1, 1}, e o = const, o ¥(lyl)dy =1 < oo

U(lyl)dedy < oo, v|gr =0, vlg = 0},

1P = o [lupetlasds < oo}, g 1400

Pk
V(PR = { /[Ivl2 +Z |vx1|2] (lyDdzdy < oo, v|gx = 0}.
L?pzoc_):{vi’UGLi(P )VR>1} € (1, +00);
lel((]m 0) = {’U DU, Uy, € L?p,loc(O),i e{l,...,n}, vlg, = ()};

le”llgc(é) = {U LV, Vg, Uy, € L?ﬁ,loc(b)?i e{l,....,n}, 7€{1,...,1}, v|s, =0, v|g, = O};
SayBakennd. [Ipukaagamu Baru 1 y BUIE O3HAYEHUX MPOCTOPAX MOXKYTHb OYTH (DYHKIIIT
purngany: 1) (&) =e % v >0, 2) () = #, K> 1.
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ToBopuTuMeMo, 110 jiist KoedinienTis cucremu (1) BUKOHYIOTHCS BianoBiaHo ymosu (A),
(B), (C), (G), akmo: B
(A) : ememenTu Marpuib A; HenepepsHi i oomexkeni B Dy A;(x,t) = Aj(z,t),1 € {1,...,1}
agist Beix (z,t) € Dy
(B) : enementn marpuip B;;, B; nanexars 10 npocropy L™ (Qr) ms Beix 4,5 € {1,...,n};
s Madie Beix (2,y,t) € Qp 1 s seix § € R™ 370 (Bij(w,y,4)6,&5) > bo Yoy |&]%, me
by > 0, by = const;
(C) : enementn marpuni C' Hamexkars 1o npocropy L>(RL x (0,T); L;fc(@_t)); TS Maiizke
BCix (z,y,t) € Qr i naa Beix & € R™ pukonyersea wepisuicts (C(x,y,1)E,€) > ¢olé)?,
¢y = const.
(G) : dynkuii (z,t) — g(z,t,£) € Bumipanvu Ha D qig Beix £ € R™; dyukmii & — g(z,t, )
nenepepsHi B R maiixke mag Beix (x,t) € Dr i icHYIOTh Taki JomaTHi cTami go, g1, MO JJIs
BCix &, n 3 R™, maiizke Beix (x,t) € Dy tai € {1,...,m} i p > 2 BUKOHYIOTHCSI HEPIBHOCTI

|gi(x>ta§)| S g1 Z |£j|p_17 (g(l‘vtag) - g([L‘,t,?’]),é - 77) Z 90|£ - ,',]lp
j=1

Posrisinemo Bunaok Zizl A;i(z,t) > 0 na Dp. osraunmo S, = R? x IR, x (0,7), 7€
[0, T]. Bagamo mias cucremu (1) Kpaiiosi ymoBu

u(z,y,t) =0 ma Xr, (2)
u(z,y,t) =0 na Sr, (3)

Ta MOYATKOBY YMOBY
U(lL‘,y, 0) = Uo(l', y) Ha O. (4)

Oznauenns. OyHKINO U, IKa HAJTEXKUTH 10 TPOCTOPY
W= (C([O T] P, loc(a)) A L2((0’ T)’ Vl/} loc(a)) A Lp((o’ T)’ Lﬁ,loe(b)))ma

3aJI0BOJILHSE PiBHICTH

[tz + [ |~ moitu - ket @0, 6)

OT QT

+Z i (2, Y, Dy, (v0(2))y )0 ([y]) +Z (@, y, e, v)o (2) 9 ([y|)+

i,5=1

(O, 0w, )o@ e(]) + (gl b, u), v (b () -
(), >mn<ﬂmwﬁ—/mww@wwmmwzo

Oo

g seix v € (L2((0,7); Vw loc(g)) NLP((0,T); L},(0)))™, axi MaioTh 0OMezKeni HOCI 32 3MiH-

noo z, vy € (L*((0,7); LY, 1,.(0)))™, mnst Gymp-sixoi dywnkuii o € Cj(R"™), o(x) >0 B R"
HA3UBATHMEMO Y3G2aAbHenum po3s askom 3anaqi (1) — (4) B obmacti Q.
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Teopema. Hexaii puxonyiorscs ymosn (A), (B), (C), (G), uy € (L7 ,,.(0)™, [ €
(LY (0, T); L (O™, 9 = p/ (p=1), Soiy il t) > 0 aurst meix (x,8) € Dr, 2 < p < 25,
gkmo n > 2 1p > 2, akmo n € {1,2}. Toxi icaye exuunii y3araabHeHHH DO3B’SI30K 3a/1a4i
(1) — (4) B obmacri Qr.

osedenna. PosryisiHeMo JTOMOMIKHY 33129y

A(u) = fla,y,t),  (z,y,1) € QF, (6)

u|S§? =0, u|2¥ =0, (7)

u(x,y,O) :UQ(ZL‘,y), (I’,y) € PR) (8)

R > 1. TloGyayemo mocrigosuicts dynkuii u™ (z,y,t) = SN N (t)e*(z,y), N € N, ze
{¢*} — Baza npocropy le’l(PR), acl, se{l,...,N} e poss’azkom Takoi 3asaui Komi:

/[(Uivws) + ) (Al g, o) + > (Bl y, 0ull, ¢5) + (Cla,y, ™, 9*)+ - (9)

PR i=1 ij=1

+Z (z,y, )y, @°) + (g(x, t,u™), 0°) = (f(2,y,1), %) | (|y])dzdy = 0,

(0) =ug,, se{l,...,N}, (10)

s

IpUIOMY
_ N s : N o
y) =D ube’(e,y),  lim |lug — wollpz ey = 0.

Ha nigcrasi Teopemn Kapareonopi [10, ¢. 54 icHye abconroTHO HemepepBHUii PO3B’sI30K 3a-
nadi (9), (10), Busnauennii Ha TpomizxKy [0, o). 3 OIIHOK, O/epKAHNX HUKYE, BUILIHBATHME,
mo to =T.

[ToMHOKEMO KOzKHEe piHsHHA cuctemu (9) Bianosinuo na dynkmio c (t)e !, ne a > 0
BEOEpeMo mi3Hime, 1o1amo ix 3a s Big 1 go N i mpointerpyemo mo [0, 7], 7 € (0, 7). Iicna
BUKOHAHHS IAX OTepaliil 0JIep»KUMO PiBHICTH

l

/ [(uf,uN) ) (At uN) ) (Bij(r,y )l ul ) + (Cla,y, tu™, u)+ (1)

i=1 i,j=1
QR J

-r}j (2,1 N,uN>+<g@auuquN>—<f@a%tLuNﬂ¢wwoeﬂ“¢u@dt:(1

HepeTBOpI/IMO i ominuMo KOXKHHUiT j07aHOK piBHOCTI (11) OKpemo, BpaxXOoBYIOUH BiamoBigui
YMOBU TE€OPEMMU:

In = /uw llyl)e“drdyd: ~ /WN%nm “dady — 5 [ [ Pyl dady+

PR

+5 [l Pullyedodyae
on
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l

/ S (Al tyull, u™ ) (y)e dadydt > L / [N Pe(lyl) e dadydt;
Qr ! QF
= “tdrdydt > b N2 —tdudydt;
= Z i (g, g, ug JU([y| e~ dady 0 Zlu (lyl)e”* dxdy
QR i,7=1 QR =1

= [ 3 S Bl o)yt <

Rzl

n n .
(62 P+ g|uN|2> Ulyl)e " dedyd,

Or i=1

ne by = max ess sup [|1Bi|]] 10 >0, ||| — eBxmimoBa HOpMA MaTpHIL;
Iy = / (e w0yt = o [ 10 Ps(yl)edadydt;
QF

Im = / (1, u™), Yo (lyl) e dedydt > go / N P(ly e dedydt;
QR

I = / (2,9 1), o ly)edndy < 2 / Pyl e dadydt+

B [ 1817w ul)e dndyt.
QR

Bpaxosytoun omiuku Imy, ..., Imy, 3 piBrocri (11) orpumaemo

=1

b n
W Po(yle T dady + | | (@ = 22— ario — 2¢0 ) [P + (20 — bsd) 3 [ul P+ (12)
5 i
PR R

T

T golu® @ (Iyl)e"dedydt < / I G (yl)etdedyd + / il P () dady.

Hexaii 6 = Z—g, a = max{by+ %’—On +2¢o + a19o, b }. Tonai 3 HepiBrOCTI (12) OMEPKUMO OLIHKH

/ W Pyl dady < gy, T € [0,T (13)

PR

/ [WI2 N‘p] (|y|)dadydt < p, / lg(a, t,u™)P dedydt < ps,  (14)
QR =1 QR
T T

Jie cTaJsia (i3 He 3aJeKUTh Bif V.
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Ha migcrasi ominox (13) — (14) icmye mimmocmimosnicts {u™+} C {u’N} taka, mo npm
k — oo
uMr — u  x—cnabko B (L>((0,T); L2 (PR))) ,
u* — u  cmabko B (L*((0,7); leo(PR)))
uM — u  cnabko B (LP((0,T); Lp(PR)))
g(x, t,uNk) — z  cnabko B (LP'((0,T); LZ (PRY)™,
uMk (-, T) — x  cmabko B (L3, (P%))™. N
[Tomuoxuvo pisnsaas cucremu (9) (zammcani aas Ny) Bignosizno ma GymEKii 25 ° €
CY([0,TY]), momamo ix 3a s Big 1 gm0 N, i npoirTerpyemo mo mpomixky [0, 7]. Omepxumo
PIBHICTD

/{—( N vt r0) (ZAuN’c — Z (Bijun*)a, —I—ZBiui\i’“ + CuMe + g(w, t,u™*)— (15)

R 3,7=1 =1
T

(o000 )| lydodyat + [ oo )utllided - [ @0 ouudady o,

R R
PT PO

ne vk = Zivfj ko () (x,y), Ni > Ny,. [epeiimosmu xo rpanuni B (15) crnouarky npu

k — oo, a moTiMm npu kg — +00, OTPUMAEMO PIBHICTH

/{ {—(u,vt) _Z Aty vy) + Z Bijttz; va,) +Z Bjug,,v) + (Cu,v) + (z,v)—  (16)

7 1
QR I=

I
(0l = S e e+ [ G 0poluods [ (un )ty =o.
- Pf Ry
npaBuabHy 1Tt noBimbuoi dbyukuii v € (L2((0,T); le’l(PR)) N LP((0,T); Ly, (PF)))™,
€ (L*((0,T); L2 (P")))™. I3 (16) uniupae, mo u € po3p’s3kom cucremu (1) B cenci pos-
noaimis. OTike,

ZAuy +Z Bij, ), ZBuz Cu—z+f

2,7=1
B Qr, Tomy wu; € (LQ((O,T);(VJ’O(PR))*) + Lp,((O,T);LZ(PR)))m. OckinbKn

e (L*((0,7); Vi, °(P®)) n LP((0,T); LE,(PR)))™, o sriano 3 Teopemoto 1.17 ([11, c. 177))
u € (C([0,T]; Li,(P")))™ i mpapmmbna dbopmyra inTerpyBanis qacTaramim

1
[ twwytlybasdya = 5 [ 1uPolslidady - 5 / Iy )y,
QF PR
3 (16) taxox Bummsae, mo u(x,y, T) = x(z,y). Jani 30Bcim moxaibuo sk B [12, ¢.26] serko
JOBECTH, 0 U|i—g = ug. Kpim Toro, piBaicrs (16) npaBuibha i 1t v = u

3 et s [ (3o + Yt + Cot 0

ij=1
QFf
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l

) = (70 )lal) - 5 D (A )

i=1

1
y|>]dxdydt—§ [ oPuylyizdy =0,
Pf

BukopucToByoun MOHOTOHHICTD g(x,t,u) i (17) moBomumo, mo g(x,t,u) = z(x,y,t) (g0Be-
Jennst moaibne sk B (12, ¢.171]).
Orzxke, MU oTpuMaJIH, MO icHye DYHKIIiSA

u € Wr = (C([0,T]; L,(P™) N L*((0,7); V,,°(P™)) 0 LP((0, T); LE,(P™)))™,

dKa 33J0BOJTbHSE PIBHICTH

l

/{—(uyvt)@/)(lyl) = > (A, (0(y1)y) + Y (Bigttas ve, ey )+ (18)

i=1 ij=1
QF

n

+ 3 (Bitt,, 0)¥(ly]) + (Cu, )¢yl + (g(x, £, w),0)0(|y]) — (f (2,9, 0), v)¢(|yl) | dedydi+
i=1
+ [t opwudndy [ (ua,v)ollydzdy =0
PE PE
ans weix v € (L2((0,T); V' (PR) 0 LP((0,T); LE(PR)™, v € (L*((0,T); L3 (PR))™ i
TaKOXK 3aJI0BOJIbHSIE Kpaitosi ymosu (7).
Posristnenmo 3ajaqy (6) — (8) mpu R = k, 3 npasoto yactunoio f* i noyarkosoio dbyHkiieo
k
ug:
fk: f(l',y,t), (xuyut) EQI’;U . uk: U, (x7y> Ep(gﬁa
0, (z,y,0) €Qr\ Q5% ~ " |0, (z,y) € O\ P},
Hexait k € {2,3,4,...}. g koxuoro k icuye dyukmiga u® € Wy, gKa 3aJ0BOJIbHSIE

pisricts (18). Tpomorkumo bynxmio u* nyaem na obmacts Qr\Q~Y.. Maemo mocrimzosricTs
bynxmiit {u*}, xoxna 3 aKux 3370BOAbHAE PIBHICT

JIRCRIRD STUNED SLRAEAY w

Or i=1 i,j=1

k

+ Z(Bzul;l, v) + (CuF,v) + (g(z,t,u"),v) — (f(z,y,1), v)] dxdydt+

—l—/(uk,v)dxdy — /(ulg,v)dxdy =0
OT OO
3 171 e} . e} . a)

s weix v € (L2((0,T); VL (O)NLP((0, T); L O™, vy € (L((0,T); L2, 1,,(0)))™, supp v
— oDbMerKeHuit.

JloBegemo byHIAMEHTAIBHICTD Ii€] MOCTIIOBHOCTI y MeBHUX mpocropax. Hexait R > 1 —
noBinbHe dbikcopane uncio, s > R, k > R. Posrianemo pisnocrti (34) aia u® i u®, BignivMemo
ix i mozmaumvo u** = u® — u*. OmepKuMO piBHICTD
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HCu* ) + (gl o) — gl tb), v>} dndyd + [ (¥, 0)dody =0
Or

s weix 0 € (L2((0,T); V(D)) 0 L0, LLO)™, v € (L(0,T); L2, 10O,
supp v C P x (0,T).

Hexait 79,7 € (0,7), 70 <71, 64(t) — HemepepBHa KyCKOBO miniitna Gyukuis wa [0, T,
04(t) =1, sxmo 7o+ 2 <t <73 — 2, O4(t) —Onpnt>ﬁ inpnt<7‘0—i—cll Hexait p;, —
peryasipusyioua nocaigosuicts B D(R), pu(t) = pa(—t), [*o ph t)dt =1, supp pp C [—5, 3;
wp, — peryagpusytoda nocainoBaicts B D(R), wy(§) = wh( 5), ffo n(€)dE = 1, supp wh -
(—1. 1) Hexait h € N, h > 2d, ny = wpn, Paly) = Oyl - I (1) -+ L), me
IZ-( )(yl) KYCKOBO-JIiHiiiHa, HenepepBHa Ha R, [i( )(yi) =0 npu y; > y; — é, [Z(d) (y;) =1
upu y; < U; — %, ne y; € (0,4+00).

[Ipuiimenmo B (20), mo v = ((Bgu> ®y) * ny * np)0aPadr(x), e

L(R? —|z*), 0<|z|<R
— [Hp(x)®, H i e
or(z) = [Hr()] r(z) = {O 2] > R,
TOOTO
v(z,y,t) = 04(t)Pq(y)Pr(7) / / 0a(t)Pa(y)u* " (z, y', t1)win(|y® — y' ) pn(ts — t1)dy'dts x
Rl+1 Rl+1
xwr(ly — y2])pn(t — ta)dy?dts.
Tomi
— /( vy )dzrdydt = /gbR S’k, Héi)d((ﬁdcbdus’k) % My % Mp) ) drdydt—

-/ ¢R<x>(us’k,0d<bd / [ [ Gttty o )l = Dot — )yt |

RI+1 RI+1

xwp(ly —y D Ph(t - tz)dZJthQ) drdydt = Jy + Jo;

1
i~ [ Gl w3 dndydt— / / o) [ /D P dedylser, —

h—o00 d— oo g
Qr n? R}

=5 | [ ontalluetJopasdyls,

) RY
Maiizke 115t Beix 19,71 € [0, T 1 s maitke Beix § = (41,...,51) € RY;
0
- [onto(wsuta, [| [ S umats et )
QT RI+1 RI+1 L

xwi(|y> = y'|)pn(ta — tl)dyldtl} wi(ly — v*|)pn(t — tz)dyzdt2> drdydt =
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= —/ / dr(z) (us”“ed@dwh(ly — y*)on(t — t2)

Qr RIH1

0
X / — (Qd(tl)éd(yl)us’k(x, Yt tl))wh(|y2 —y")pn(ty — tl)dyldtl)dy2dt2dxdydt =

Oty
RI+1
- / / on(z) ( / W,y 1) 0a(t)Ba(y on(ly — y D pn(t — t1)dydts x
R RU+1 RI+1
X ( / 04(t)Pa(y ) u™* (2, y* t)wn(ly — y*|) o (t — tl)dyldtl) )dwdydt = 0.
t
RI+1

Posrisinemo apyruii inrerpas 3 pisaocri (20)

! l
Z/(bR(x)(Aius’k,vyi)dxdydt = Z/(bR(:c) (Al-us’k, [((qu)dus’k)*nh*nh)edq)d] yi)dxdydt =
=or =lor

l
= Z / gbR(ZL‘) (Aius’k, ((qu)dus’k) * Ty, * Uh)yiedcbd)dl’dydt+

l
+ Z / ¢R($) (Aius’k, ((9dq)dus’k) * Ny * nh)edq)dyz)dxdydt = Jg + J4.
i=1

[Toxi6bno, sk i aast Jo, Jgerko jgosectn, mo J3 = 0. Hadi,

! !
=) / Or(x) | A 0an/v, ((Baau™™) iy + ) (H I](.‘“(yj)) dudydi+
=1or J=1

Yi

h—oo

l l
+Z/¢R( ) (Aius’keda ((BaPau™") * 1 *Uh)Hfj(d)(yj)) (V) dadydt
ZAZlQT

j=1

[ [
h—>z / or(@) | A 602(ly]), u <Hf<d y]> J127 ) | dedydt+
- =15, y, J=1

d—o00

l
%Z/ ¢R<x><“8’“9d> ”“Hfd ) (¥ (IyD)drdydt—
i:1

o 4 / / / Or(@)(Aiu™*, w )i (lyl) cos(v, yi)dS, dxdt+

= 7’0 R" oDV

Ay / () (A a0 1)y

=1 To ]R"
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ne 0DY = ]RIJr N 8HZ§. [IpoBiBmn momiOHI MipKyBaHHS JITsI pemTH inrerpasis 3 piBaocri (20)
i Bpaxysasuu Te, mo u®*(x,y,0) = 0 upn (x,y) € I x I}, opepmumo

5 | [ ontaltuet /sy Y / [ [ st et yullyonte)as,ded e (21)

Hy R™ =1 0 R™ oDV

—l—///Bi@g(x)(Ajus’k, $(ly])s +Z sy, (utoR(2))a, )0 (lyl)+

=1 i,7=1
+ Bzl u)or@)d(lyl) + (Cu™*, u*)or )y (lyl)+

+(g(z, t,u®) — g(x,t,u"), us’k)¢R(x)w(\y\)] dxdydt = 0.
Ockinsku u** € (C([0,T]; L2 (P®)))™, 1o piuicts (21) npasmasna ais seix 71 € (0, 7.

Hexait B € MHOXHHOI THX TOYOK 3 Rﬂr, B dKUX BU3HAUYeHa (DYHKIlis
fR" dr(x) (A us*)(|y|)dxdt. Toni mpu 3 — oo, y € B, i € {1,...,1}

i1 o fR" Jops @r(x)(Au®* us Py (|y|)dS,dedt — 0. Orxe, (21) maGysae BurIs LY

5 | [ ont@llu ey ) Puul)dody + / /] [ S ) (1)), Sr) +

]Rl R™ 0 Rl R?

b DBt (oo 0lll) + S Bk @t (22

2,7=1

+H(Cu™* u M) or(@)P(|yl) + (9(@. b u*) — g(a,t,u"), us”“)aﬁR(x)w(lyl)] drdydt = 0.

OuinnMo KoKeH J0JaHOK piBHOCTI (22), BpaxyBaBimu yMoBH Teopemu. Marumemo:

m= / |3 S, (0(1y1))yy () dadydt >

ORanjl

S / w26 () 1yl dady;

n

= [ 3 (Bule, O, (¢ 6n(w), ool dadydt =
o, bi=1

n

= | > (Bij(z,y. yusF, usk) () (|yl dedydt+

Q- W=
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n 1 2
[ 3 (Bt st ) o))y o) dadyde = -+ I
o, b=l

Im > by / Sl Pon(ayi oyt

2 5 s,k 2 s,k |p
m < 7 Z i Pon(e)o Iy dodydt + ™2 J et ponterplvisduiss
:u 62 (bR .1') x; 2p
—_— drdydt, 69 >0, r=——;
¢ (Z‘) ¢R($)w(‘y‘) rayat, 2> U, r p_27
Z (z,y, )us, u M) pr(w) |yl dadydt <
n
<512|U5“ Sk|2> or(@)Y(|y|)dzdydt;
QT
= [ (Clay, 0u*, uF)om(@)(|y)drdydt > / [ 2 () (ly ) drdydt:
Qr Qr
Im = [ (g(z,t,u") — g(x,t,u"), u"*)or()t(|y|) dadydt = go/Ius”“I%R(x)w(\y\)dwdydt-
Qr Qr
BpaxoBytoun ojep:kaHi orinku inrerpaiis Img, . .., Ims, 3 (22) oTpuMaeMo HepiBHICTS
/ ‘US k‘2¢ |y|)d$dy + / |:(2b0 — 63(51 — b152) Z |u;;k|2_|_ (23)
o, i=1
bsn
(200 = 2% = avun ) P+ 20t (e oy <
1

1(5) ($r(@))e, |72

or(z)

Pr(@)Y(|y|)drdydt.

T

OueBugHO, IO

($r(@))., |72

r(7)

or(@ ) (ly))drdydt < (20)7 / (H())* 22|y ) dadydt.
o

Bubepemo mapamerpu d1, 0y Tak, mob 2by — b3dy — b1dy = 1. Toxi 3 (23), 3acTocyBaBinu Jemy
['ponyonnra-bennvana, ogepKuMo

/ P op ()Y (lyl)dedy + / (Z\Uif\Qﬂst’k\Q—i—|us’k|p)¢R(x)w(|y|)dxdydtg (24)

=1

T
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2
er [tn()* P20l dodyit, € 0.7,
Qr
Jie cTaJia ¢4 He 3aJeXuTh Big R, s, k.
Hexait ky — noBinmbHe (ikcoBaHe HaTypaJbHe YHCTO, [y Take HaiiMeHIIe miificHe YHCTIO,
mo P C RY x {z € R* : |z| < Ry}. Hexait R > Ry. Toxi 3 (24) Bpaxosyioum, mo

— |z| < hg(z) < R+ |z|, orpumaemo

. 2
/ ‘us,k‘le‘dy—F / (Z |ui;k|2 + |us,k|2 + |us,k|p) dl‘dydt < s (R _RR

=1

> R2p/(0=2) ’ (25)
o o '

e o = [p ] + 1, a crama c; me 3amexuth Bif R, s, k. 3a ymoBoio Teopemn p < -=. TOMY
JIETKO O6a9uTH, MO0 JIJIsI KOYKHOTO JIOBLILHO MaJjoro € > 0 icHye Take R, 1o

2R \“

OT:ke, 3 ominku (25) BUIIMBaE, MO MOCTiIOBHICTH {u*} € dyHIaMeHTAaTBLHOI B TPOCTO-
pax (L5 (Q5))™, (C([0,T]; L2 (P*)))™, a nocrinosrocti {uf,} dbynramentansui y npocropi
(LZ( foymoio€ {1,...,n} nas Vky € N. Toni, sammcasmm (19) mrs v = wo(x)y(|y|),
e w € (L*((0,T); Vw 100(6_)) N LP((0,T); LY,(0)))™, saki Marors obMezKeri HOCIT 3a 3MIiHHO
x, wy € (L*((0,T); L7, 1,.(0)))™, i nepeiiimosmmm 10 rpanmii npu k — 00, OTPEMAEMO piB-
micrs (5). Orxke, icuye y3araabrenuii po3s’s30k 3aga4i (1) — (4) B obaacti Q.

Hosejemo enunicTh po3s’s3ky. Hexait 3amaua (1) — (4) mae aBa y3araabHeHi po3B’si3Ku

ub i u? Toni dpynkuig u = u' — u? 3a/10B0IbHAE PIBHICTD

/(u,’u)a(x)dxdy—i—/[ U, vp)o i (x, t)u, vy, )o(x)+ (26)
Or Qr =1

+ D (Bi(,y, gy, (00 (2))2;) + Y (Bilw, y, t)us,, v)o(@) + (Cla, y, t)u, v)o(2)+

ij=1 i=1
Hale. ) = gl 1,0%), v (o) oyt = 0

s Beix v € (L2((0,7); le’l(é)) N LP((0,T); Ly,(0)))™, siki MaoTh obMezKeni HOCii, v; €
(Lz(O,T);Li(b)))m, s Gyab-axoi dynkuii ¢ € C3(R™), o(z) > 0 B R". Tpuiimemo B
pisrocti (26) v = ((0aPau) * Mg * Mg )0aPa, o(z) = ¢r(x). Toai nposisum Taki x) omeparii
SIK TIPH JI0BeJIeHH] (DY HIAMEeHTAJIBLHOCTI OTpUMAaEMO piBHICTD (22) (3ammcany aiist u). Bpaxy-
BABIIN OIIHKY iHTerpasis Img, ..., Imys, ogep:kumo 3 (22) uepiBuicrs (23) (3anucany s u),
3 SIKOI JIETKO BHILIMBAE HEPIBHICTD [ plo |u|*dzdy < e. OCKiTbKE 1 HEPIBHICTH BUKOHYETHCH

Vko € NiVe > 0, tomi v = u! — u? = 0, To6To u' = u?. Teopemy noBemeHO. O

JIITEPATYPA
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