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TPEXMEPHASI HAYAJIBHO-KPAEBAS 3A/TAYA
KOHBEKIIUH BA3KOM CJIABO CKHMAEMON
JKHUOKOCTHU. 1. EMUHCTBEHHOCTD

U YCTOMYUBOCTDH OBOBIIEHHBIX PEINIEHHUIA

We continue to study the three-dimensional initial-boundary-value problem of convection of viscous
thermally inhomogeneous weakly compressible liquid which fills a cavity inside a body. Theorems on
uniqueness of a generalized solution of this problem and its continuity with respect to initial conditions
and perturbations are proved. Estimates of exponential type are obtained for the decay of solutions (in
the mean) for large times.

[Tpo/IOBAK YIOTHLC A JIOCJIIAKEHITA TPHBHMIPHOI MOYATKOBO-KPaloOBOI 33/1a4i KOHBEKIIT B’ A3KO1 TEPMIYHO
HEO/IHOPi/1H0 c/1abKO CTHC/IMBOL PIJIHHIH, L0 3aM0BHIOE MOPOXKHHITY B TBepjioMy Tiji. [Joseneni teo-
PEMH TIPO EHHICT i1 Y3araJIblenoro po3s’ A3Ky, HENepepBHy 3aJ1eXKHiCTh HOTO Bijl MOYAaTKOBHX YMOB
Ta 30ypenb. Ojiep;kani OIIHKH eKCTIOHEHIIAILHOIO THIY, AKi XapaKTepPH3YIOTh 3aTyXalna po3s’ A3Kin
(y cepe/iiboMY) MPH BEJHKUX 3HA4EHITAX Yacy.

B nactosumei craree, aBasoumeics npogosxkensem pabotsl [11], usyvaiorcs son-
POCHI ¢/IHHCTBEHHOCTH H YCTOHYHBOCTH 0000ILIEHHBIX PEllIEHHH TPEXMEPHOH HA4aJIb-
HO-KPAaeBOi 3a/1a4H KOHBEKIMH BA3KOM cJ1ab0o CXKUMaeMOH XKHIKOCTH. 31ech coxpa-
HeHbl 0003HAYeHH A, BBeieHHbIe B [11], a Hymepauusa (hopMys1 M CrIHCKa JIMTEpaTyphl
MPOJIOJIKAETCA. 2
4. B nepsoit vactu padotsl [11] nocrpoen orpanHyeHHtin g
U (QT) X V335 (Qg) x Leys(0, 5 W3 3(€)) Vzizh(ﬂ'i’"]

242y, +27,.0

urepanonnsiid npouece (v”, 1", ¢", u") u, TeM caMpIM, MOANOC/ICAOBATE/ILHOCTh
(v, T, "k u"*)  cnabo cxompsiasca (B COOTBETCTBYIOUIMX MPOCTPAHCTBAX) K
o6o6entomy pewenio (v, T, ¢, 1) 3apaun (8) — (15).

Criefty s MIeaM JIOKa3aTeIbCTBA TEOPEMbl 00 O/IHO3HAYHOM PA3PEIIHMOCTH B lie-
JIOM 3a/1a4H KOHBEKIIHH NPH HaJHYMH OCCBOH cHMMeTpHH [ 1], moKaxKeM, 4TO 3Ta
MOJINOCIIEI0BATEBHOCTL HMEET CBOHCTBO CHIIBHON CXOIMMOCTH.

OToxpaecTBHM ee De3 OrpaHHYCHHU A OOLIHOCTH C CaMOH MOCJIeOBATEIBHOCTHIO.
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Hui 3apaun (8) — (15), ropaspo rpydee, yeM B JIBYMEPHBIX H OCECHMMCTPHYHBIX 3aJ1a-
yax, TaK KaK ¢, B OTJIMYHE OT COOTBETCTBYIOLIEH KOHCTaATHI B [12] ecTh BesiMuHHa

nopsiaka € L

Teopema 4. Ecau

o Ap o
JIEIrS dr <o 1<ps2 i=12 [|Rfgd<e @)
0 0

mo oboowennoe pewenue sadayu (8) — (15) acumnmomuvecku ycmoiiuuso, m. e.

lim vl = lim[t]g, =0
[—yoo e -

daa 6CAKUX D, T 0 F, ydoeaemeopawowux ycaoeuam meopem 1 u2. Kpome
mozo, ecau

Fie Los,(QFF N L, (QF), Fae Lgs,(QF).

mo naiidyme s noaoxumeavnvie Koncmanmor C., i=1,2,3,4, u ) o Yoosaemso-
PAIOWUE HEPAGCHCMBY

Cs, = Co— 8C,M2 >0, Cy=min{C,,C,}, 8,28, (72)

0. KOMOPHLX BbINOTHAKMC A HEPAaseHemad

2 o
I3, < E\|3

3P -
Q, [e G 4 8% 5 Py (e, 8, r)] +
] i o ! —
+ E,fto ||;}: e (""P,‘z(s‘ 8, 1)+ ® (e 8,1, F),
2 7 (" 2 (" (?3)
Itla, < Eltwlg, [e* 2 4+ 5% Py (g, B, r)} +

+82E,

| v ";I e '+ D, (e, 8,1, F),

20¢ E, =E (e, M), E0,0,M) =1, i=1,5, PU(E, 8, 1) — noaumnom j -20 no-
padka no t ¢ kospduyuenmamu, sasucaugumu om € u &, ®, u ®, maxoew,

Hmo

lim @, (e.8,1, F) = ¢ E, lim [HE "269 +&*| F, “:h +|lF?_||§Q :
ﬁ. 1 g' I

(74)

i @, (63,1, F) = ¢,,E lim [u Al * az[“r. oy, IR, H

eean HP(’()(’,-TM chpasa cCyecmaym.
[okazameavemeo. ACHMNTOTHYECKAS YCTOHYMBOCTE (V, T) CJCAYET M3 Teope-
Mbl | (nepasencts (44), (45) npu T =e0) u nepasenctsa [lyankape:
2.dt < calP). < M,é 2 dr < e | VT2 < M, &
Plfydr S el < Mad, [Nt de < e I Vel}. s M G,
i 0 :
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B custy Teopembl 1 v M T y/IOBJIETBOPSIOT paBeHCTBaM

1 d -
Ei“ Ia, + 5 j [vo(ﬂ)]v|2 +820ap |2+2‘f']dx [{-et+F +
Q

+ g[t- e‘lF(m)]' + e[U@, 1) + V(u, 1) - Vg }vdx,

2 2
2 = || o'%1 ||ﬂ1 + I Ko(e7)| VT|%dx + € Y?I |VT|** 2 dy =
) Q, Q

_[ [F2 - eVu-Vt + 8|£:|2] Tdx
Q,
npu nouTH Beex ¢ u3 [0, ).

OueHuBas npapble YaCTH 3THX PABEHCTRB, B CUJIy HepaBeHCTB (21),(22), (25) no-
“JIydaem

I d 2 Va2 = y+1
3ol + 2015, < e [Rleg, +1ela, +MIeliaby , JIvloq, +
ve(1Vulsq, +1Vels, ) I9lg, 10100, + (I%lg, +

+ Rl 1Tl oleg, + 1ol Vel 0 ]} <

7!’!12(2}"4'7}—6(1'3 +1)
Vipgan2 2 = 12 2 - Smy—6
“ﬁl‘"v”ggl +C|6{”T”;zl “"” F "99 t€ T[”T"n, ™ X
S : L 5- 1
20242y, =mp )(3Y-2) ' 20my-2)(y, +1(3y-2)
Smy—6 5m, —-6) 2 2
x|Valg, R0 Vil I + 1g, HVT“nz) *

— 14
+ (| Vull g, + V505, ) +€2(IF I, + 1913, 1013, ) +
3(Tm, ——1"—') 657, -1--,3)—(10']', +9)my 9(my —2)=(y;+1)my

5 ~ Smy-6) A (5my -6) 7}
ny ~ "U”Q[ ¥, (5my “UHHE"}!]"QTI “VT”“‘QJ’

+ e%vllg,

OTKy/1a
& .2 2 2 = 1|2 2
ol +cinlvlh, < “18[“'[”;;2 +HR G, + €17 ||u,]
5

2
+alvl, + Bty

rae
1lm1 ~24  6(5y; +3)—=(10y, +9)m,

N 5 5 - (5m)—6)
a() = cig| E(IVulig, + 1Vtl5q,) + 0l ™ Iolg, "°™ x

9(my =2)(y; +1)

'~ (5m, -6) 2
X"U“zélylfal IVtlsq, |
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4[ms(y+1)-3y] 2(2+42y, -my)(3y-2)
2 Smy -6 5my -6
Bi(1) = 1y a*[urnu, S 721 PR

oy - 2N ¥p +1NIY-2)

2(5my - - 2
X IVelguay T80 4 IR ISR, +e2||vﬂc1|g,}.
i
oo, w SRNES IV o n o« Baily,
11 10y, +9 Y+1 -

\HAJIONHYHO 1™MeeM
i3 +]ve)2 | < ¢pol |F \ x
Ky 5“1”92 +] 1"92 = Cg II 3”%1)2 Itle,q, +€lVulsq,

8/5 2/5 Anlf2 3/2
X IVTISS 1Tl + 81Tl 0, 19152 10137) <

< %‘J‘HV?“?}: + f-'zn[" F, “2%.;1

5 o 2 2~ 2
+ | Vuldg Itl3, +8 ||v||n,||u||n,}
Ja

d oy i 2
E"'“'n1 + L"31”'5";12

el Bla  + 82omlvld, + Baltl
2217206 Q 2 Q,°
S, 2]

o(r) = ":2'[ﬁlffl,' By(r) = max{c g, ¢y }_ESHVuH;_Ql. Hrak, nosyyena cuc-
- nucbhepenImaibiBIX HEPABeHC T

%E + Ci(v = Gy(Du + f,
” :

(75)
du

- + Cy(Du £ 8% o(t)v + fa,

(1) = Jollg,, w(@®) = Jtlh,, €)= C —a() Cyt) = Cy = By(n),

Cytt) = C3 + By(1) (C) = ¢13, Cy = ¢y, C, =13, Gy = C3¢),

= en| IR, +#
;- |

lem 0Do3HadeHnsA

i 2
p,||n]}. fr=calmly,
5
e, =8 [w@d, ey= [awdy g = [Bjo(ndr j=3,4,
0 0 0
KaxKeM, 4To €; cyllecTByeT. JIeHCTBHTEIBHO,

€ = azcnﬂf’ﬁzﬂr < 8ycpM3,

2y,-3 334D
c 5 3 3

€4 S max{ .%}Ez < C13|:5 ["v“"n'.“h "Vu“n;;a ar *
18 -
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2y;-3 3(yp+1) 11m, —24 6(5y, +3)-(10y, +9)m,
+ Vel "V"Hz»r?;.-nrJ e? max Ivlg" ™ ol MOMT0 x
Sm2-i+h  pol p
ol g 1VelGE 1V31,05, o
2 {_Ej[enﬁ(Mlzm +M;fi)+55~1!5MlM;fﬁ] < cpy€8 VSM'5,

242y- 5y— 272 +6y- Sy— 2 2
£, < f‘la[E(z‘lT +2y-8)/(15y B}Mlu Y +6y-8)/(157-4) | o ""Mf‘"' +(—:'M12] £ wig,
eciin my = 12/5, my = (3y+1)/5.
3peck npeanosiaracres, uto Y= 4/3, T.e. my 22 (cayyait | <y<4/3 npowe
M TAKZKe NPHBO[HMT K aHAJIOTHYHOH olieHke). Taxko# BeiOop m | u m, obecrnieyuBaer
HHTEIPHPYEMOCTh (7) U B (), TaK KaK BHINOJIHAIOTCA COOTHOILICHHA

L, 667 +3) -0y, +9)m _9m=-2) _ [24 < 6067, +2)J

2 27,(5m, - 6) 29,(5m; —6) T=F = 10y+0

(2+2y, -m)By-2)  (m-2)By-2) _, ( 3y

—— < —(3y +1 242 :
Y2(5m, — 6) Y2(Sm, — 6) Yy +1 -(Y )= TZJ

W3 nepasencts (75) u ouenkn (72) (Cy—€,C3>0), Kak u B [12], nosiyyaem Hepa-
BencrTsa (73):

u(t) < M(O)eez_c3r - E,ee3 {ee“ﬂ’c-‘(Cgfe_Ca' +e_C5'E|€3)u(0) -

!
+ D14 (14 £185)e5™ (0) } + e [ )P0 dE +
0

- e G i :
+ef2g | Pty o g3 0 Cst e(.sr dE +
'[ [ L {fz(‘t’) ¢

0

Cot jf(z;)e W AE + 55 (Cy + g iEy)e (“'If(é]e(ﬁédé]

v(r) < ()EJU({)){(' g e ‘ﬁ'[(‘ [i +ef2 (1 +ei£1)e£'£-‘)r +
+ ey (1 0 (1w e[|+ e @) (Cor +e3)e ™0 +

+ £ 2t "GO + 3Gyt + €3G /(C, - Gg) + a%’]} +

! t g
+ 52 e‘c"jﬁ(ﬁ}ec";.d‘é + g C_;e‘c" je{-C' "('“’E*jﬂ(c)ec“q do dE +
0 0 0

!
= i 3
+ €€3€ C"’_[fl({;,)e(""2 dE + g,&4(1 +g))e 2T TEE X
0
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' 13 t
7 C3e'C" Ie(cl‘cﬁ)ﬁjﬁ(c)ecﬁ’ do d& + e;e‘CS'Jﬁ(é)e‘C!f& dE | +
0 0 0

! g t :
4¢P Th C_;e'c"'[e(c’ "Czlij-fz(o)eczc dod& + e3e"q"Jf2(E_,}ec"& d& +
0 0 0

¢ 4
+ 8|e£2+£183[53 + Cye ™! "(('-Cs)r.[fz(c)eczo dodg +
0

(94 J
G -G . 0
f -
+ E_qe_c"" Ifz(&)(’cag dé.
0

M3 nepasencts (73) npy yca0BHH, YTO NPEJIESIbl B PABBIX YACTAX CYLIECTBYIOT,
CNICAYIOT OUEHKH (74).

Bameuanue 9. Oueuxu (73), (74) rpybee anajoruyubix onenok B [12], nocko-
JpKy E = e, a €, €CTh BEJIHUMHA MOPH/IKA g6 g 1200,

Kpome Toro, cBOICTBO 3KCMOHEHIHA/ILHON YCTOHYHBOCTH, Kak U B [12], umeer
JIMIIE HYJICBOE (COMICHOM/IANBHOE ) NPHOJIMMKEHHE CKOPOCTH V..

1. Moceenkoe B. b, Tpexmepiian Havaliblo-KPaenas 3a/1a4a KOUBEKIMH BA3KOH c/1ab0 cAHNMaeMOi
Ankoctn. L Paspemyoctn B nesiom // Yp. mar. xypi. — 1994, — 46, N° 5. — C. 524-536.

12, Moceenkos B B, Havalislo-Kpaesasd 3a/1a4a KOHBCKIMH BA3KOH c1abo CKHMAEMON KHIKOCTH
HPH HAIHYUH ocesoit cummerpun. L Osinosnaynas paspenMocts B esom // Tam we. — 1990, -
42, N° 12. - C. 1664-1672.

13, Moceenkos B. B, Havankno-kpaesas 3aj1a4a KOHBCKIMH BA3KOH cs1a00 CHKHMACMOH HKHIKOCTH
npH nazugnn ocesoit cusmeTpiu. 1. Yeroiuusocts obobwennsix pewenuii // Tam xe. — 1991, —
43, N° 1. - C. 99-105.

Monyueno 04.12.92
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