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H.B. Betiauna'

HEJIOKAJIBHA4A 3AJAYA C MHTEI'PAJIBHBIM
YCJIOBUNEM AJI1d YPABHEHNA YETBEPTOI'O
ITIOPAIKA

B crarpe paccmaTpuBaeTcss HeJOKaJbHAas 3aJada C WHTErPajbHBIM 110 IIPO-
CTPAHCTBEHHOM MEPEMEHHON YCIOBHEM J[IJIsi yPABHEHUsI C YACTHBIMU IPOU3BOJI-
HBIMHM 9YeTBEPTOrO TMOpsifaKa. HaiiieHbl ycioBusi Ha BXOJHBIE JAHHBIE, TIPU KOTO-
PBIX 3aJa4a OJHO3HAYHO paspemmma B npocrpancTBe Cobosesa. JlokazaTebCcTBO
€JIMHCTBEHHOCTH OGOOIIEHHOTO peleHusl 6a3upyeTcs Ha IMOJIYUYEHHBIX alPUOPHBIX
orerkax. JlokazaTembcTBO CyIecTBOBaHUsT OOOOITIEHHOTO PEIEHUs MPOBEIEHO IO
CIIEZIyIONIEN CXeMe: TOCTPOEHA IOCJIEI0BATEIbHOCTD MPUOJNKEHHBIX PEIIeHUu ¢
MOMOINBI0 MeTOAa lajlepKuHa, MOJyYeHbl alpPUOPHBIE ONEHKHU, TTO3BOJIUBIINE BbI-
JEeIUTh U3 Hee CJaab0 CXOJSAIIYIOCS MONOCIEIOBATEIbHOCTD, HA 3aBEPIIMAIOINIEM
9Tane MOKa3aHO, UTO NPees BbIIEJEHHON IOAIOC/IEI0BATENbHOCTH SIBJISETCA HC-
KOMBIM ODOOIIEHHBIM PEIIEHUEM.

KarmoueBble cjioBa: HeJIOKaJlbHAsl 3aj[ada, WHTErPAJbHOE YCJIOBUE, MPOCTPaH-
crBo CobosieBa, 0DOOINEHHOE DEIeHNe, Pa3pPEeITuMOCTb.

BBenenue

Bunmanwe k HesloKaIbHBIM 3a7adaM OOYCJIOBJIEHO KAK TEOPETHIECKAM HHTEPECOM,
TaK ¥ WX MPUKJIAIHON 3HAIUMOCTHIO. XOTs K HACTOSIIEMY BPEMEHU y¥Ke pa3zpaboTaHbI
HEKOTOPbIE MeTObl OOOCHOBAHUS DPA3PENIMMOCTH 33129 C HEJOKAJIHHBIMU YCJIOBUSIMMI,
npobJjieMa 1oucka 3(p@PEKTUBHBIX METOJOB UCCJIEI0BAHUs HEJIOKAJBHBIX 33189 OCTAETCsI
u cefigac akryaspHOi. Hesokajapuble 3agaun s audpepeHIuaIbHbIX yPaBHEHW C
WHTErpajbHbBIMUA YCJIOBUSIMHU CTABWINCH W U3ydYajuCh MHOrEUMHU aBropamu. llogpobHast
6ubmorpadus, a TaKXKe MOCTAHOBKA M METOJIbI UCCIEIOBAHUST TAKUX 38189 TPUBEIEHBI
B pabore [1]. Crexyer oTMeTHTD, UTO GOJBITUHCTBO PAGOT MOCBSIIEHBI UCCIIEIOBAHIIO
ypasHeHuil BTOpOro mopsiika. Ormernm 3xech crarbu [4-8]. Opuako Gosbloe IUCIO
3aJ1a9 O KOJIeDAHUSIX CTEPYKHEH, IJIACTUH U OAJIOK IIPUBOJUT K YPaBHEHSIM 0OJiee BBICO-
KUX TIOPAJKOB [9], 9TO M HOCIY>KUJI0O MOTUBAIMEH TOCTAHOBKY U UCCJIEJOBAHUS 3a1a90
C WHTETrPaJbHBIMUA YCJIOBUSMU JIJIi YPABHEHUS YE€TBEPTOTO IOPSJIKA.
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1. IlocranoBKa 3aga4n

Paccmorpum ypaBuenue
Ut + Uggaar — (a’(xvt)ul)l + c(x,t)u = f(xat) (11)

B obsactu Qr = (0,1) x (0,T) u mocraBuM yisi Hero 3ajady: Hafitn GyHKIMO U(T,t),
YAOBJIETBOpsIONyI0 B Q1 ypasHenmio (1.1), HAYATLHBIM yCIOBUSM

u(z,0) =0, wu(x,0) =0, (1.2)
IPAHUYHBIM YCJIOBUAM
e (0,8) = ta(1,1) = 0 (13)
U HEJOKAJHHBIM YCIOBUAM
l
Uzaz(0,1) — a(0,t)u.(0,¢) + /Kl(x7t)u(m,t) dz = h1(t), (1.4)
0
1
Ugzr (1, 1) — a(l, Duz (L, ) + /Kg(x,t)u(:c,t) dx = ha(t). (1.5)

Baecy Ki(xz,t) hi(t), ha(t), f(z,1), c(z,t) n a(z,t) — 3anamnable QyHKIMN.

CilestyeT OTMETHTD IIPUKJIAJHYIO 3HAYUMOCTD IIOCTaBJICHHON 3ajaun. K ypaBHeHUIO
(1.1) npuxomgar B 3amauax onpeseneHust GOpMbI KojebaHUil KAMEPTOHA M €0 JaCTOTHI
[9], npu pacueTe yCTONUMBOCTH BPANIAIOINIAXCS BAJIOB, a TaKxXKe IIPH U3y4YeHUH Bubpa-
mun Kopabuteii [10].

[epeiiieM K MCCIEIOBAHUIO TOCTABJICHHON 3amaqan. CTaHIAPTHBIM CHOCOOOM MOJIY-
YUM TOXKJIECTBO, olpejiessionee obobimentoe permenne [11].

Ounpenesnenune. Ilon 0606mennbiM pemenueM 3aga4au (1.1)—(1.5) 6yuem nonumarsh
byuxmmo u(x,t) € Wi (Qr), yrosrersopsomyo yenouo u(z,0) =0 i TOXKIECTBY

T
// — UVt + Upg Uy + AULV, + cuv] do dt —/ (1,1) /K2 x, t)u(z, t) de dt+

0
T T 1
—|—/v / 1(x, t)u(x,t dmdt://fxt (z,t) de dt+ (1.6)
0 00

T

T
+/’Ulth2 /vOth1
0

0

st moboit dymkuun v(z,t) € Wal(Qr), tae Wil(Qr) = {v(x,t) : v(x,t) €
€ W22,1(QT)7 U(‘T7T) = O}

2. PaspemmmocTh nmocTaB/IeHHOI 3aaa4u

Teopema.
Iycrs somommsnorces yenosust: a(x,t),a(z,t) € C(Qp), c(z,t) € CHQrp),
Ki(xat) € C(QT)v (Ki)t(x7t) € C(QT)vhl(t) € L2(07T)7 f(x»t) € L2(QT)

Torya cymecTByeT eIMHCTBEHHOe 0000ImenHoe permenne 3amaun (1.1)—(1.5).
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JloKazaTeJbCTBO TE€OpPEMBI.

W3 ycioBuit TeopeMbl Cjeyer, 4TO HailyTCsl TaKuhe II0JIOKUTeJIbHble KOHCTaHTHI
Co, C1, Ao, 71, A2, k‘l, k/’27 g1, g2, 9TO BBIIIOJHAIOTCA HEpaBEHCTBa:

0 <eco < le(x,t)] <epy, 0<ap < la(z,t)| < ar, max|ai(z,t)] < az, max|Ki(z,t)| <
ékl, max|K2(x,t)| \kz, %(tlt)‘ %&Lﬂ‘

JlokazaTeabCcTBO €IMHCTBEHHOCTH OOOOIIEHHOTO PEIeHus] MPOBEIEM CTAHIaPTHBIM
MeTooM. 1IpeanosioxKuM, 9To CyMIEeCTBYET JIBa Pa3/IMYHBIX PENIeHUs U] U Uz 389U
(1.1)—(1.5). Torma dyHKIMS u = U1 — Ug YIOBIETBOPSIET TOXKJIECTBY

g1,

T 1 T !
// [—utv + Ugg Vg + AUV, + cuv] dodt — /v(l, t) / Ko(z, t)u(zx,t) de dt+
0 0 0 0

T

!
+/v(0,t)/K1(x,t)u(x,t) dx dt = 0. (2.1)
0 0
Bosbmem B ToxgecrBe (2.1) B kaudecrBe v(x,t) dyHKIHIO BUIA

¢
<t<
o) =4 Ju@mdn, 0<t<T, (2.2)
0, T<t<T.
Ouesnzno, uro v(x,t) € Wi (Qr) u v, t) = u(x,t).
Tlocne npeobpazoBaHmii TOXKIECTBO (2.1) [IpUMET BUI;
l T 1 T 1
/ (z,7) + v2,(2,0) + a(z,0)v2(z,0)] do = 2//cuvdx dt—//atvfc dz dt+
0 00 00

T

+/v(l7t)/lK2(m,t)u(:1c,t) dazdt—/Tv(o,t)/lKl(q;,t)u(x,t) dx dt. (2.3)

0
¢
Beegem dynkmmo W(z,t) = [wug(x,n)dn. Torma vy(x,t) = W(z,t) — W(z,1),
0

Vg (2,0) = =W, (z, 7).
C yueroMm BBeseHHO# byHkunu W(x,t) ToxaecTBo (2.3) 3amumieTcsi CJeyOImM
obpazom:
l l l
/ (z,7) + W2(x,7) + alz,0)W?(z, 7)] dx = 2//cuvdxdt //atv dz dt+
0 0 0
T l T l
+/v(l,t)/K2(a:,t)u(a:,t)dxdt—/U(O,t)/Kl(m,t)u(a:,t)dxdt. (2.4)
0 0 0 0

IIpumensss k upasoii 4yacru (2.4) ycjioBusl TeOpeMbl M 3JIEMEHTAPHbIE HEPABEHCTBA,
HETPYJHO IIOJIYy4YUTb OLIEHKU

l T

l
//cuvdmdt< e+ 72 //u2dxdt,
0

0
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T l

l l
/vidmdtg//WQ (x,t) dacdt+T/W2(m,T)daz,
0

0

-~ o\ﬂ

T

0
l l
//atv dx dt < ag//W2mtdxdt+a27'/W (x,7)dz.
0

OnenuM nociennue apa ciaraemble (2.4). ljist 97000 3aMeTHM, 9TO CIPABEIJIMBO [IPE-
CTaBJIEHHUE

v(l,t) = /vg(g,t) dé 4+ v(x,t). (2.5)
x
Boseogg (2.5) B KBajpar, npuMeHsisi HepaseHCTBO Komm — ByHSIKOBCKOTO n uHTErpH-
pys nostydensoe 1o t or 0 g0 T, mOayYnM

/Tv2(l,t) dt < 21(]!(%(:5,15))2 dx dt + ?Zo/l(v(m,t))Q dz dt. (2.6)

0

Ananormuano

T Tl Tl
/UQ(O,t)dt<2l//Uw$t dxdt—l—%// 2 dx dt.
0 0 0
B cHIy HOSyYEeHHBIX OINEHOK CIPABEIJIMBO HEPABEHCTBO
!
/ [u?(z,7) + (a0 — (a2 + A)T)W? (2, 7) + W2 (z,7)] dz <
0

T T 1
S(c%—l—TQ+27(k%+k‘§)//u2dxdt+(a2+4l)//W2da:dt.
0

Beibepem 7T Tak, 9robnl ag — (a2 + 4Z)T > 0. IIycts ag — (ag +4)7 > @, . e. T €

€ [0; m]. Torna Ajas 9Tux T

l T 1
/ (w,7) + W2+ 2 W2(m‘ T) d;ng//(u%rW?) dz dt,
0 0

rae M = max{ci + 7%+ 27(kf + k3), az + 41}. OGosnaxum mo = min{l, %}, M; =

Torna
l

l T
/ (z,7) +W2+W2(x7' deMl//(u2+W2) dz dt,
0 0 0
B YaCTHOCTH
l

T 1
/ (z,7) + W3(z,7)] dangl// u® + W?) dxdt. (2.7)
0 0

Ipumensis reneps K (2.7) mepasencrBo ['pomyosuna [12], zakmouaem, uro u(z,t) =

= 0 s BoiOpauubix 7. IloBTOpsisi paccyxienue s T € [m, (a:#l)], a 3areM
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IPOJIOJKAs ITOT Iporecc, ybexumcs B ToM, 910 u(x,t) = 0 ma Beex t € [0,T]. Takum
00pa3oM, €IMHCTBEHHOCTH OOOOIEHHOIO PEIeHus] MOCTaBJICHHON 33/a4i JO0Ka3aHa.
Ilepeitmem K OKa3aTEIHLCTBY CYIIECTBOBAHUS 00001eHHOr0 pernenns. [lycts dyHK-
nun wy, € C2[0,1] ymneiino nesasucuMbl U o6pasyior nosnyio B Wi (0,1) cucremy, npu-
qeM (wk, wl)LQ(O)l) = 5kl-
Byzaem wuckarh npubimkenHoe perrenne 3agadn (1.1)—(1.5) B Bue

m

=3 cltyun(a) (2.8)
k=1

13 COOTHOIIIEHUIA:

1 !
/ ufpw; + uw] + aul'wj + cu™w;| da fwj(l)/Kg(x,t)um(z,t) dz+
0 0

l
tu;(0) / K (@, )™ (a2, t) dar dt = / Fls tyw; da. (2.9)
0

Hoacrasngas (2.8) B (2.9) u MeHsig NOPSJIOK CYMMHUDOBAHHs M UHTEIPUPOBAHUS,
NPUXOJAM K CHCTEME OOBIKHOBEHHBIX IudepeHnmaIbHbIX yPAaBHEHNH BTOPOrO MOPSI-
Ka

m !

() + ch(t)/ [wiw] + awjw); + cwpw; + (w;(0) Ky — w; (1) Ka)wy | doz = (2.10)
k=1

0
1
/fxtw]da?
0

cx(0) =0, ¢ (0)=0, (2.11)

HpHCOG)lHHHB HadaJIbHbI€ YCJIOBUSA

nosyanM 3agady Kommu st cucremsr (2.10). B cnty yemosnit Teopembr koadbdunneHTs
l

CHCTEeMBI OrpaHUdeHbl, a cBoGomuble wiensl f;(t) = [ f(z,t)w; dz upunaiexar 1po-
0

crpanctsy L1(0,T). Ho Torma 3amada Komu oxmosnaumo paspemuma u cj € Lq(0,T).
Takum o6pazoM 1ociaenoBarebHOCTh {u™ (2, )} NpUOINKEHHBIX pPelleHuii 1oCTpoe-
Ha [11]. Jns manpHEHINX MATOB B TOKA3aTEIbCTBE HAM TIOTPeOYeTCsS alpUOpPHAs OTEH-
Ka, KOTOpas TaKyKe OyJleT IMoJe3Ha I JOKA3aTeJbCTBa BO3MOXKHOCTH IIPEJIEIBHOIO
nepexoa.
Yuuoxum (2.9) ma ¢’k (t) u npocymmupyem 1o j or 1 mo m, a 3aTeM IPOUHTErpU-
pyem 1o t or 0 g0 7, HOJydIUM

T l

!
/ [ufful + ultult, + aultulls + cu™uyt] do dt — /u;"(l, t) / Ky(z, t)u™(z,t) de dt+
0 0 0

O\ﬂ

T

1 1
+/u;”(0,t)0/K1(x,t) "(x,t) dedt = /O/f x, t)u (x,t) de dt. (2.12)

0

T
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IIpounTerpupoBap 0 4acTsaM II€PBble YeTbIPe CJaraeMblx B JeBoil dacru (2.12), npu-
XOIUM K CJIEIYIONIEMY TOXKIECTBY

l
5 [ 1 r))? 4+ (o) + a7 o )P + e )0 2, 7)] dis =
0

T

l
/u / o(z, t)u™(z, 1) dxdt—/um(() t)O/Kl(x,t)um(x,t) dvdi+  (2.13)

T l

0
l l
1 1
+//f dx dt+ = /( 7 dx+§/ m alm+5
0

0 0
l

c(x,0)(u™(z,0))? de+

—

T

1 1 1
—|—§/a(x,0)(u (x, dx+§//at d:rdt+§
0

0
OmnennM npaByio 4dacTb. Jjist 9T0ro cHadaa mpeobpasyeM IepBBIE JBa CJIAraeMbIX
npasoil actu (2.13):

ci(u™)? dz dt.

\*\ =}
o _

0

T

! l
/u;n(l,t)/Kg(x,t)um(z,t) dx dt = u™(l, T)/KQ(I T)u™(x,7)dr—
0 0

T

—u™(1,0) / Ko (w,0)u™ (x,0) dr — / / 9 Koty (o 1) dwdt -
0 0

T

1
—/um(l,t)/Kg(x,t)u:"(m,t) dzx dt;
0 0

T

/ w0, 1) /l K (2, ™ (@, ) da dt = u™ (0, 7) /l K (2, 7)™ (z, 7) do—
0

0

T

—um(070)/lK1(x,0)um(ac,0) dx—/ /l;) (z,t)u™(x,t) dr dt—
0 0

T

l
- / u™(0, 1) 0/ Ki(z, t)ul (2, t) dz dt.

0
IIpumensis wepasencrBo "Komm ¢ €”, mosryanm

l

um(l,T)/Kg(x,T)um(x,)da: <

0

N ™

l
1 2 2
u — | Ki(x,7) (z,7))° dx.
w0+ o [ K3 )
0
IIpoBoist Te Ke PACCy’KJEHUsl, IYTO U TPH MOJIyIeHHu oreHKn (2.6), mosmyumm:

fﬂT

O\N

l
(um(l,T))2 < 21/(u;"(w,7' der%
0
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! !
2
(u™(0,7))% < 21/(%”(:5,7 ) dx + 7/ m(
0 0

(u™( 2T/ )2 dt + 2(u™(z,0))%

Amnajgormano

Takum 06pa30M, B CHJIy TIOCJ/IEITHUX TPEX HEPaBEHCTB CIPaBE/JINBbI OIICHKN

l
um(l,T)/Kg(x,T)um(:c T
0 0
TH T | TH |
+—2//u (z,1))? dzdt + —2 [ (u™(x,0))? da;
3 e
l

c
l

l

V2 dx 4 = i /(um(z:,T))2 de+  (2.14)

El
O\N

l

um(O,T)/Kl(x,T)um(x T)dx

0

<el dx+

T
I~

/ ) dz+  (2.15)
0
L TH F TR |

1//ut (z,t)) 2dedt + —L u™(
€ €

0 0 0

1

m 8

u™(1,t) a— o(z, t)u™(z,t) de dt]| <
0 0

T 1 T

l
<2l// (z,t)) dxdt—l—( —I—lg2>// 2 dx dt; (2.16)
0 00
/um / (x, t)ui*(x, t) de dt| <

0

T

l
/ Y(z,t)) 2dedt+ = /
0 0

T

l
/um(O,t)/Kl(x,t)u;”(as,t) dx dt| <
0

0

T 1
<2l// (z,t)) 2dedt+ = /
0 0

T

/ u™(l,t)

T 1 T

1
21// (z,1)) dlL’dt+< Jrlgl)// m( 2 dx dt; (2.19)
00 00

T 1

)2 du dt + k31 // Zdxdt; (2.17)
0

<2

St~
O\N

T

l
" (x,t))? dx dt + k21 // Zdxdt; (2.18)
0 0

gK (z,t)u™(z,t) dedt] <

o _ O\N
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l l
u™(1,0) | Ko(z,0)u™(x,0)dz| < (u™ )2+ k3l (2.20)
/ e
l l
u™(0,0) [ Ki(z,0)u™(x,0)dr| < (u™ 2+ k3 (2.21)
/ o
T 1 T 1

DN | =

T 1
//fxtut x,t)drdt| < //f (z,t) dxdt—f—%// Zdrdt;  (2.22)
0 00 0

/T/lat(x,t)(ugl(x,t))dedt aQ/T/l 2 dx dt; (2.23)
00 0
Tl T
O/O/Ct(x,t)(um(x,t))zdxdt 020// u™( 2 dx dt. (2.24)

Torma B cuity pasencrBa (2.13) u mepasencts (2.14)—(2.24) cnpaBesyinBa OIEHKA

l
5 [ @ r)? + (o) + o 7)) + eolu™ 7)) da <
0

T 1 T 1

T 1
gAl//(um)dedt—FAQ//(uf dxdt—i—Ag//ut Vo dxdt + = //dea:dt—F
0 0

0 0 0
(2.25)

l l l

A, /(um(z,()))2 dv + % /(u;n(x, 0))2 dar + % /(u;’;(x,o»? du+
0 0 0

l
+5 [ @ ,0))? da + (™ (0,0))% + (" (1,0))?,
0

rje gy = min{‘;—‘l);%l}, Al =3+41(g3+93)+%, Ao =4l+%, A3 = %(k‘2+k2)+l(k‘2

2 1 Tk2 2 9 T2
+k3)+ g, Aa="22+IUk{+R)+ "+ %

O6osnauns n = min{so;%}7 M = max{Ay; AsA3;1}, My = max{A4;%;%}, u3
(2.25) mosyanm

!
n/ (" (2, 7))* 4+ (u™ (2, 7)) + (u™(z, 7)) + (um(x,T))Q] dz <

0
T 1
< M// [(uf™)? + (ult)? + (ul')? + (u™)?] dadt + %Ilf(x,t)HQLz(QT). (2.26)
0

ITpumenss tenepn k (2.26) mepasencrso I'ponyosuia [12]|, a 3arem, mHTErpUpys IO-
JIydeHHOe HepaBeHCTBO 1o ¢t or 0 mo T, IpuUXojuM K OLEHKE
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||um(z,t)||W22,1(QT) <N, (2.27)
B Koropoit N 3apucur or T, | M BXOJHBIX JIAHHBIX W HE 3aBUCUT OT M.

Anpuopnasi  omenka  (2.27) TO3BOJIIET  BBLIEANTH U3 HOCJIE0BATEIBHOCTH
{u™ (x,t)}momnocenoarensuocts  {u™ (x,t)}, cxomsmyiocs cimabo B Wit(Qr) m
pasaomepno 10 ¢ € [0;T] B HopMme Lo [11] x HEeKOTOpOMY 2s1eMenTy U (2, t) € VV22 Q).

Iokaxkem, 9TO 3Ta (YHKIMs W €cTh OOOOIIEHHOE DellleHne MOCTABJIEeHHOH 3a71a-
qu. HavasbHoe yciioBre GyJeT BBIIOJIHEHO B CHJIy OTMEYEHHOIH cxomumoctu u™*(x,t)
K u(x,t) B L2(0,1) u Toro, uro u™*(x,0) — 0 B L2(0,1).

IIpoBeseHHBIE PACCY?KJICHUS IO3BOJIAIOT HepeiiTi K mpegeay B (2.9). Ho cmagana
YMHOXKUM Kakzoe u3 paseHcrs (2.9) ma hj(t) € C[0,T] rakue, uro h;(T) = 0, mpo-
cymmupyeMm 1o j ot 1 g0 m, 3ateM mpounterpupyem mo t or 0 go T. Ilocme umTe-
[PUPOBAHUSI 110 YACTAM IIOJIYIUM

T 1 T
// —u* N + U e + QUL Ny + cu™n] dx dt — /17 / (z,t)u™(x,t) dx dt+
00 0

l

T ! T 1
—i—/nOt/K(:Et) actdxd://fxt xtdwdt—&—/u’”xO)n(mO)d
0 0 00

0
(2.28)
rjae

m

0= hytw()

VauThiBag NOJIyYeHHbIE BbIIIE BKJIIOYEHUS U CXOJUMOCTH, mepeiiiem B (2.28) K 1pe-
Aieqty M m — 00 ¥ MO (11.6) st v(x,t) = n(x,t). Ho Tak Kak MHOMKECTBO BCEX
dyuxiwmit n(x,t) wiorao B W5 (Q1), TO TOXKIECTBO BBITOTIHAETCS JIJIA IPON3BOJIBHOMN

v(x,t) € W(QT) CilenoBarebHO, NpejeabHas (PyHKIUS SBJISETCA ODOOIIEHHBIM pe-
mennem 3agaan (1.1)—(1.5).

3amevarue. OFHOPOTHOCTh HAYAIBHBIX ycaoBuil (1.2) mo3BOJIsieT HEMHOIO yIIpO-
CTHTB BBIYMCJCHHUS U HE OrPAHNYUBAECT OOIHOCTH. JlefiCTBUTEIbHO, €CI IPH YCAOBHAX
u(z,0) = p(x), wu(r,0)=1(r) BBeCTH HOBYIO HEH3BECTHYIO (DYHKIMHIO v = u— p(T)—
— t(x), TO LONYYUM CJICIAYIOILYIO 3a/ady OTHOCHTEIBHO (DYHKIHH U:

Vit + Vzgze — (@(2,8)0z)2 + c(z, t)v = F(2,1),
v(x,0) =0, v(x,0) =0,
V2 (0,8) = vz (1, ) =0
l

Ve (0,8) — a(0,t)v,(0,t) + /Kl(x, tyv(z,t) de = g1(¢),

Vw1, 1) — a(l, t)vg (1, t) +/K2 v(z,t) de = go(t),
0

rjie

F(z,t) = f(z) = ¢"(2) = " (z) — " () = " (2) = c(p(2) + 1 (),
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!
() = —[9"(0) — a(0, 1)’ (0) + / Kyp(z) di + 14" (0) — a(0, 1)/ (0) + / Ky(x) da),

l
g2(t) = "' (1) = a(l,t)¢' (0) +/K2s0($) da + "' (1) —a(lvt)w'(l)Jr/Kzt/f(x) dz.
0
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N.V. Beilina?

NONLOCAL PROBLEM WITH INTEGRAL CONDITION
FOR A FOURTH ORDER EQUATION

In this paper, we consider a nonlocal problem with integral condition with
respect to spacial variable for a forth order partial differential equation. The
conditions on the data for unique solvability of the problem in Sobolev space are
determined. Proving of uniqueness of generalized solution is based on acquired
apriori estimates. To prove the solvability we use a following scheme: sequence
of approximate solutions using Galerkin procedure is built, apriory estimates
that allow to extract from it a convergent subsequence are received, on the
final stage it is shown that the limit of subsequence is the required generalized
solution.

Key words: nonlocal problem, integral condition, Sobolev space, generalized
solution, solubility.
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