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Tapascxuti 2ocydapemeentvili nedazozudeckuti UHCMUMYym
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O pazaenumocTu auddepeHnnajIbHOro OonepaTropa HEKJIaCCUIeCKOro
THUMA, 3aJaHHOTO B HEOIrPAHUYEHHOII 00JIacTu

B crarbe ucciieioBan o Kiacce BIpOXKIAIOMUXCs quddepeHnnaibHbIX oepaTopoB. B xoje ucciemoBa-
HUSI BBIYKMCJIEHBI YCJIOBHS CYyIIECTOBAHUS PEIIEHUs] U Pa3/eMMOCTU. JIaHHBIE UCCIeI0BAHUS MOTYT OBITH
[IPUMEHEHBI B THAPOMEXaHUKE, Ta30IJMHAMUKE, B TEOPUIX MTOBEPXHOCTU U MeMOpaH.

Kmouesvie ca06a: BIPOKIAIOMMICS OIEPATODP, OMEPATOD HEKJIACCHIECKOTO TUTIA, PE30JIbBEHTA, OTPAHUIEH-
Has 00paTHUMOCTh, OOPATHBIN OIlepATOpP, HEOrPAHIMYEHHAA 00JIaCTh, Pa3IeIMMOCTb.

1 Besedenue. Ilocmanoska 3adayvu. Popmysuposka 0CHOBHLIL PE3YALMATNOE

O630p JTEPATYPBI, MOCBSIIEHHON yPABHEHUSIM HEKJIACCUYECKOrO THUIIA, MOXKHO Haiitu B [1-6].
B sTux paorax mccieIoBaHbl pa3pelImMOCTb U TJIaJKOCTh PEHIeHHil KpaeBbIX 3aJad JJisd ypaBHe-
HUIl HEKJIaCCHYecKOro THIa 6e3 BbIpoxkaenuda. CpoiicTBa Hosynepuoandeckoil s3ajgaun JIupuxie s
BBLIPOXKIAIOIIUXCSL YPaBHEHU T u3ydeHnbl B [6-8].

Paccmorpum muddepennmaibablii onepaTop

aQu S (’32k+1u m aZku
Lu = “o —ZRk(Q)W‘FZ(—l)k@:(y)Wa (1.1)
k=0 k=0

oupeesennbiit Ha MHOXKecTBe Co0(Q), e Q = {(z,y) : —00 < & < +00,0 < y < 1}; CF(Q) —
MHOKeCTBO byHKIM, GeckonewHO uddepeHmpyeMbIX yI0BIETBOPSIONINX YCIOBUIO

u(z,0) = u(x,1) =0, (1.2)

1 (PUHUTHBIX 110 IEPEMEHHOMN .

HenocpeicrBenHO MOXKHO y6eiuThest, 4ro onieparop L jomyckaer 3aMmbikanue B Lo(€)). Bambikanue
Tak>Ke 0bo3HadnM 1depe3 L.

B naspHeiieM npeamnosiokuM, 9To Ko3h UImenTs oneparopa L yI0BI€TBOPSIOT yCIOBUAIM

i) Cx(y) € C[0,1] (k=0,1,...,m), Rx(y) € C[0,1] (k=0,1,...,s);

ii) Cr(y) > 0 (k = 0,1,..,m) u ne y6uBaror ma orpeske [0,1]; (—1)FRy(y) > 0 misa Beex
E (k=0,1,..s) mbo (—1)*Ry(y) < 0 mus Beex k (k = 0,1,...,s); |Re(y)| (k = 0,1,....s) me
yobiBator Ha orpeske [0, 1];

. Cr(2y)

lim ——~ k=0,1,.. ;
1i1) ylg(l] ey < oo ( 1. m);
. Ri(2y) _
%’l_%m < 00 (]{7—0,1,...,8).

Berony B masbheiiniem depes b(y) o6o3HAYMM HEOTPUIATEILHYIO (DYHKIHIO, CJICIYIONMMI CBOM-
CTBAMMU:

i) by) € C[0,1];
i) b(y) > 0 u ue ybbIBaeT Ha orpeske [0, 1];
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Teopema 1.1. Ilycrsb BbITONIHEHBI yeoBust 1)- iii). Torma oneparop L + AE npu A > 0 HenpepblBHO
obparum B mpocTpancTBe La(€).

Onpedenenue 1.1. Bynem rosoput, uro oneparop L pasmesnum, ecan st Beex dyukiuii u € D(L)
MMeeT MeCTO OIIEHKa

|

rae C' > 0 — HOCTOSTHHOE YHCJIO.

Teopema 1.2. Tlycts Ci(y), (k = 0,1,....,m), Ri(y), (k = 0,1,...;s) u b(y) yAoBIETBOPSIOT
ycsioBusim 7) —4i7). Torma oneparop pu A > 0 b(y)Df(L—i—)\E) (6=0,1,..m; 3 =0,1,...s) orpanuuen
B Lo(Q2) Torma u TobKO TOT/A, KOTIA

S

>

k=0

m

2|

k=

82k+1 a2k

a2k

o
0y? ||y

Ry (y)

et < C(|Lull2 + ully),

lim ~; > 0,
[t| =00
rje
9N ok (& 2%k-+1 ?
ot 1+6, (kzot Ck(et)+21t! \Rk( )\H)

=t inf —

TP 6l 3 ’
b(@)

—00 < t < 00, T71e 0 — yIOBIETBOPSIET HEPABEHCTBY

c <62 ZtQka +Z|t|2k+1|R )!+)\) <,
k=0

rae C > 1 — ynoboe puKCHpoBaHHOE YHCIIO.
Teopema 1.3. IlycThb BBIIOHEHBI yCI0BUs ) — 4i1). Torma omepaTop L pasmesu.

B paGore, B 9acTHOCTH, OyIyT HCIOJIb30BAHBI DACCYXKJEHHsI, KOTODbIE MCIOIb30BAHbl B Da-
6orax [6-8].

2 Benomozamenvtoie OUEHKU

IIycrs Iy + AE — oneparop lrypma-JIuyBusis, onpeneseHHbIli paBEHCTBOM

m

(1w + ABJu = —u"(y) =i Y (~ )P Re()* uy) + 3 Culw)uly) + daly), (1)
k=0

k=0

rae —oo < t < 00 Ha MHOXKECTBE W2270(0, 1); (W20(0 1) — npocrpancrso byukuuit u € Ls(0,1), y
KOTOPBIX CyHIEeCTBYIOT (0600INEHHbBIE) IPOU3BOJIHBIE JI0 TIOpsIKa 2, TakxKe npuHaexamue Lo(0,1) u
u(0) = u(1) = 0).

BBe,ZLeM BeJIMIUHY

1
I + AE)u|*d
_ gl Amw lle + AB)u]?
Mt = ueC?[0,1], u({)) u(1)=0 9 o ueC?(0,1], u({)) u(1)=0 H(l + ’t’)ﬁb( )U”% o . (22)
f| (1+ [t)b(y)uldy A0,

Jlemma 2.1. Tlycrs koadbdurmenTsr oneparopa Iy + AE yaoBiaeTBopsitor ycaoBusiM i) — iii). Torma
BBITIOJIHAIOTCA HEPpABEHCTBa

Oilr)/t < Kt < CN’fyh —o0 <t < 00,
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rJe 7y olpejge/deTcd paBeHCTBOM

146 <zt2kck<f>+2|t\%+l|m< )+ )

_ 0 h= = (2.3)
T AT 2P " 02k o) '
0

Hoxazamenavemeso. Ilpu nokazareabeTBe 9TOM JIeMMBI MBI OyJI€M TI0JIB30BATBCST PACCYKIEHUSIMUA 1
BBIKJIQJKAMH, UCIIOJIb30BAaHHBIMU B |7, 8]. Boibepem dbyHKImio §; > 1, yI0BIETBOPSIONLYI0 HEPABEHCTBY

ct<e? (Z t%ck ) + Z 1t[2F L | Ry ( )\ + >\> <C. (2.4)

k=0 01 k=0

B cuty HenpepbIBHOCTH 1 MOHOTOHHOCTH KO3 durmenTos oneparopa (1.1), Takoit BBIGOp npu HEKO-
Topom C > 0, He 3aBUCSIEM OT t, Bo3MOxKeH. OTMeTHM, 9TO ecym t — 00, To 6 — oo. [eiicrBuTesibHO,
€CJIH 9TO He TaK, TO CYLIECTBYIOT ¢ < ty < t3 < ..., Takue, 410 O, < O, 961 € (0,1], u na ocHoBaHUM

1 1 1 1
Oy (Qti>>ck (9()) (h=0.1,...m), |Ri (@)‘ZR’“ (0()) (k=0.1,....5)

x
HOJIy9uM TpotuBopedne ¢ (2.4). SaMensist y Ha — paBeHCTBO (2.2), IpUBeIEM K BUJLY

0

0; 2
5 ({—u”—i—Qt_Q (l;ot%ck(et)ﬂ Zo\t\2k+1|Rk( )|+)\> da
t . _ P
Pt = ————= X inf
1+ [¢])28 2€C2[0,6¢],2(0)=2(6:)=0 Ot 2
(L4 [t)? " zeC?(0.0.).2(0)=2(01) oyl ax
ol O
[Tyctn
~ T
b(z) =b(—);
(@) = b(z)
vi(a) = 6 (Zt%ck 0 )i Y R i) +A> ,
k=0 k=0
TOTJIA
0¢
o [ =" + e(z)ul?dx
=t inf 0 2.5
. (1 +|¢])%8 s zec2[o,9t}}£(0):z(et):o Or ) - (25)

2
x)u‘ dz

0

01
Onenum [ | — u” + y(z)ul?dx cnusy. Yaursisas To, uro z € C?[0,6], 2(0) = 2(6;) = 0 unrerpu-
DOBAIIEM 10 HACTSIM HIOJTY I
01

2,000) " 1ull2,0,00) = | < —u" + ¥e(@)u,u> | = /(_“//+¢t($)U)udfC =
0

| ="+ ¢r(z)u

01

- / (2 + () [uf?)dr| =

0

04
e+ / (/P + e ()l de
0
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0

_ / (W2 + (Rewhy () + iTmaby ()| ul2)dz (2.6)
0

Tax xak I'myy(z) ne mensier 3naka Ha [0, 0] n Rey(z) > 0, To

0 0t
2| [P+ (Revu(o) + iTmus (@) uP)da| = | [ (~|u'? + Rety(a)|uP)d| +

0 0

0y

0, 0
. 2 o 112 2 2
4 O/(z[mwt(ac))\u| \da _/0 (1|2 + Rewu(z)]ul )dx+0/|lmwt(x)|\u| )z

Ha ocroBanun sToro nepasencTsa u (2.6) nmeem

01

| =+ beladula oo -lulaoay = [P + Redu(a)luf)da + / Imie(@)lulda. (2.7)

0

3 monoronnocru dyakunu Rey(x), |[Imiy(x)| u (2.4) ciaegyer, aro
Repy(x) + [Imapy(z)| > C™' >0 npn x> 1.

YuurniBast 3T0 u OYeBUIHOEC HEPaBEHCTBO

1 1
/\u’]2dx > /\u|2daz,
0 0

3aKJ/II0YaeM, YTO

0+ 1
/ (/P + Retpo() ul?)dz + / ()| [ul?)d / (' + Retho(a) ul? + | Trmape () [u]?)dar+
0

0

0y 1 0, 04
& Qe @ ae = [ it [ (Rew s @)Dlalde = 07 [ juPa.
1 0 ! 0

Orcrosia 1 n3 HepaseHcTBa (2.7) HAXOAUM

|
I ="+ Ye(@)ullz, 069 = Collullz ), Co=5C g (2.8)
Hepagencrsa (2.8) u (2.6) mator, 1To
1
| ="+ Pe(x)ullz,0,0,) = Crllvll2,0,00), Cr = Cg- (2.9)

Bosbmewm jiBe dyHKINE 01, 0o € C’2(—oo7 00), YJIOBJIETBOPSIOIIHE YCIOBUAM

i+l =1, Suﬁz (I ()] + |5 (@)] + lps(@)]) < Co;
S -1
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1
1, HpI/ISL‘E[ék— —k+ ]k‘zO,il,:I:Q,...;

13

o1 = 5 13
0, mupuzx€ [= k‘—{—2 Zk‘—l—l] k=0,+1,+2,..;

13

9

1
0, mpuz € [§k‘ — —k+ 4] k=0,+£1,4£2,..;

P2 =
1, HpHmE[ k:—|— k:—|— 1],k =0,4£1,£2, ... .

Hocurens dyukun ¢1(x) cocTouT n3 Hernepecekaomuxces: oTpe3kos Ay, k = 0, £1,+£2, ... u HOCH-
Tesib PYHKIMU wo(X) — TaK ¥Ke U3 HEelePeCeKAIOMIUXCsl OTPE3KOB Ay.
Ecrm u € C?[0,60; nw u(0) = u(f;) = 0, To, ncnomzys (2.8), (2.9), 6ymem nvets

| = (up)” + Pe(2)upille = || — u’@i — 20’ — ug] + Ye(x)upilz =
= [Jpi(—u" + (x)u) — 2u'@; — ugy [l < [Jpi(—u" + Pe(x)u)|l2 + || — 2u'@; — ugy |2 <
< lgi(=u" + Ye(x)u)|l2 + || = 2u'gill2 + || — ugf||2 < Coll —u”" + Ye(x)ull2,i = 1,2.

Temnepb BOCIOIBL3yEeMCsT STUM HEPABEHCTBOM U (2.5)

0
P SV ke V1)L LA
TN T secon O -
2(0)=2(6:)=0 J16( ’ dx
0
2 04
f4 Zlof\ (up)” + i (z)up|*dx
t . 1=

> =X inf —
Co(1+[t])28  zec?(0,6:] 0

2
2(0)=2(6:)=0 > ({

=1

I; ucp’ dx

2 Np;
o 32 2 Joooan, | = () + tna)uslda
== x inf =0
Co(1+[t)2P  zec?[0,64] 2 Ny - 2

ot 1 2(0)=2(61)~0 > ‘b(:lf)uw’ da

1=1k=0(0,0,)NAk;

Iycte A = (A7,AT) C (0,6;) w A~ — AT < 1. [JIna moboit dynxmum u € C?(A7),
w(A7) = u(A1) = 0, noBTOpsisA BLIKJIAJIKHU, IIPUMEHEHHbIE TP JIOKAa3aTeIbCTBe HepaBeHcTBa (2.8),

(2.10)

TTOJTY 9IUM
1
AT AT
| —u” + () u| dx |u]2dx Z (]u'|2+(Re¢t(x)+
(7 (] -]
AJr
Ty ()l de > / u2(1+ i (2)) da
J

Yi(x) = Repy(x) + |[Tmapy ()|
Tax xak Re(x), |Imiy(x)| He yObIBaIOT, CIIPABEIINBO HEPABEHCTBO
1 1
At 2 2

AT 2
/ | =+ y()ul2de / ufde | > (14 d(A / ju?de.
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Torma
AT

/|—u"+1/)( Jul?dz > C1 (14 (A /|u2d:v C) = (2.11)

Coornomenne (2.10) n HepaBeHCTBO

a1+a2+-.-+an
f i >0,b; >
by + b + ... + by ?b a 20 0

daroT, 9TO

fl (up)” + Ye(x)up|*dz

4
= A f—|t|)25 X sl B A
€10, ueC=1[0,0 7
0 At_A-<1 u@i(Ae_):[ugo:](A"") b(z)ugp o
Orciozia n 3 (2.11) BbITeKaer

4 1 7 A~ 2 4 1 7 A~ 2

I 2 g . 915 5 % inf ( —i:wt( )) — 02 et 5 % inf ( —Iqut( )) .
Co (1+[t)?P 5€(0,64] b2(A+) (1+[¢])28 5€[0,04] b2(AT)
At—A—<1 At—-A—<1

Eciu A~ < 1, To, yuuTbiBasi HEpaBEHCTBA

KOTODBIE CJIIYIOT U3 yCJIoBuii i) — i4i) u Bbibopa 6y, Oyjem umerhb

<<1+w<A>>> . (awu») - (mw):
b(A+) b2(A) C302(1)

Ci 1+ g2\ (1+ 312\
:C;;(l;?(l)) = Cs (52(1)> : (2.12)

Eciu xxke A~ > 1, To ouesuyino AT < 2A~, nosromy

b(AT)  b(2A7) -
b(A) < b(A) < C3,b(AT) < b(2A7) < C3b(A7)
(L+9(A7))?  (L+du(AD)) BP(AT)
B2(AY) (A7) BA(A)
L (@ d@)?) (b2
-G ( b(AT) ) - ( b(A) ) | o
N3 (2.12) u (2.13) cremyer, aTo
6 o (arde)
> L. W X GténgZl (5(5)) . (2.14)
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Onenum gy ceepxy. Ecmm w(z) € C§°[0,1] n w(x) =0 npu = ¢ [11010 19090] o w(z — &) € CF°[0, 0]
upu (£,£+ 1) C (0,6,). U3 (2.5) naxonum
0
4 J1- — &) + Ye()w(z —¢§)|*dx
e = U‘ﬁﬂ)w X imf1 0 ‘ 5 =
ety ({ b(z)w(z — f)‘ dx
&+1
y [ =@ — & + @ule - ©)Pda
- (1+rt|)25 * e 5 2
’ ’ ‘b z— g)( dz

ITpousBenem 3amMeny y = x — &, TOTIa

1

Of | —w(y) + ¥y + Ew(y)*dy

o; .
Ut = ———55 X inf <
(L+ )28 (ee+1)c(0.00) L 9
[ |5y + iy dy
0
1 1
! f!—w”(y)\Qderf!wt(y+§)\2]w(y)\2dy
<2Q— f 0 _
T+ ££+1§1 C(0,61)

1 2
f‘ (y+ &w )‘ dy
0

VunrsiBast MoHOTOHHOCTB () 1 [t)4(€)|, HaXOMUM HepaBeHCTBA

1 1
()] <€), [ lwly)Pdy < [ W (y)*dy.
[rwtorars |

s IIocjaeaHero COOTHOIIIECHM I BBIBOAMM

1
! Jo | = w" )Py + J 1+ OPwly) Pdy
py < 2——t % inf -
T+ [P ™ ern)coo) Lz 2
t J by + §w )‘ dy
0
1
ot Jo | = w )Py + [ [44(1+ O uw(y) Py
=2 ———5= X inf <
T+ ™ cerneon) 0,99 2 N
I |y + )| dy
0,11
1
o4 Jo | =w"()Pdy + 92 (1+€) [ | = w"(y)]Pdy
t : 0
inf <

W . (£,6+1)C(0,64) ) 1 )
20,11 + &) [ lw(y)|?dy
0
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1+ PF(1+¢)) f\w (y)Pdy

4
< 297 inf
L+ )%~ et b2(0,11 + &) fo lw(y)|2dy
4
< Cy 97 inf w (2.15)
ST NP (eernco) 52(0,11 +€)
2
d
rne Cg = 2C7, C7 = u
fo lw(y)|*dy
Hockombky 14 & < 24(€ +0,11) npu & > 0, To U3 yCJIOBHS 1) CleayeT
Py R+
b2(0,114 &) ~ b2(0, 11+§)
[HosTomy
(I+9(0+9)° o1 . |08 +9)?] _
(EE+DC001) b2(0,11 + £) Oy (£&+1)C(0,00) b2(1 +¢€)
7 2
1 042
Coei2e>1  b2(¢)
Teneps HepaBeHCTBO (2.15) MOXKHO IIepenucaTh B CJEJYIONEM BUJIe:
~ 4 7 ~
< 097152 X inf M C = G (2.16)
L+t “aze>1 b2(¢) Co

Hepagencrsa (2.14) u (2.16) nokaseiBator jiemmy 2.1.
3 Jloxaszameavcmeo meopem 1.1-1.8

Hokazxkem teopemy 1.1. st smoboro u € C3°(§2) umeem

< Lu+ Au,u >= /‘

82k+1
 dndy + / ZRk S udady+
Q

2
- [y am|3E

HerpynHo mpoBepuTsb, 9TO BTOPOE CJIaraeMoe paBHO HYJII0. B 9TOM MOXKHO yOeIuThCsI IIyTeM WHTe-
rpupoBanus 110 dactaM. Mcmonab3ys HepapencTBo Komm-ByHIkKoBCKOro, momyanm

dzdy + )\/ lu|?dady.
Q

Lu+ M2 > Az (3.1)
Paccmorpum ypasHenue
82k+1 m 82ku -
Lu+Au_——+Z ko 2k+1+z ¥) o = f.f € G (). (3.2)
k=0
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Bemosnum B ypasaeruu (3.2) npeobpaszosanne Pypoe 110
(It + AE)@ = — iy, + Z Cr(y)t?*a — Z iRk (y)(—D)F2R G + i = f; (3.3)

a(t,0) = a(t,1) = 0, (3.4)

rue

1 & ,
= Fyu(x,y) = \/ﬁ/ u(z,y)e “d;
—0o0

f=Fouif(z,y) = \/12?/_ f(z,y)e “dx.

OTcrofa HETPY/IHO 3aMETHUTh, ITO 3a/a9a O PEIeHIN ypaBHeHus (3.2) mepeiier B 3a7a9y O peleHuH
ypasuenust (3.3). TTosromy pacemorpum oneparop IIrypma-JIuyBusuisi, onpe/ie/ieHHbIN PABEHCTBOM

m S

(I + AEYyu = —u"(y) + 3 Culy) P uly) — S iRu(y) (—1)F u(y) + Au(y)

k=0 k=0

na muoxectse W3 (0,1). Ormernm, uto Haiigercss orpanuveHHbiii obparHbiit omepatop (I + AE) ™!,
olpeJieIeHHbIl Ha BeeM npocTpancTee. OTcroja ciejyer, 9To (pyHKIs

= (l; + \E)"1f

siBJIsieTcsl perierneM 3azaqn (3.3)-(3.4).
Terneps i1t TOro, 9TOOBI MOy IUTH PENTEHNE HAIEH IePBOHAYAJIBHON 3aJ1a91, OCTAETCsT IPUMEHUTH
obparnoe npeobpasosanne Pypoe. Takum obpazom

w(z,y) = (L+AE)" f = F o= F7 (I, + AE)"'f. (3.5)
CripasejiyiuBa cie/Tyionas JieMMa.
Jemma 3.1. Tycrs Cx(y), Re(y) € C[0,1] (kK = 0,m;k = 0,8) u Cx(y) > 0 (k = 0,m, Torma

CITPaBEJJINBO CJIEJIYIOIIEe PABEHCTBO:

16(y) DE(L + AE) a0 = sup 1£15(y) (I + AE) ™ |a—sa;
S

B=0,1,..,2s+1.
Aoxazamenvcmeo. st moboro f e C3o(Q)

b(y)D2(L + AE) " f = b(y)DPF L (I, + AE) ™' f = b(y) F;=L (it)° (I, + AE) " f(t, ).

16(y)DE(L + AE) T £113 = Ib(y) Fi L, (i) (I + AE) L f(t, )13 =
=< b(y)F, ()P (le + AE) " F(t, ), b(y) Fl, (i) (I + AE) ' f (¢, y) > (3.6)

Ussectro, uro F~! u F — ymaurapnsre oneparops! B La(R). ITostomy

Ib(y) DI(L + AE) T 113 =< bly) (b + AE) T f (1, 9), b(y) (Fly) Fiyo (i) (e + AE) ™ f(t,y) >=

- /°° </01 |b(y)’“|6(lt“E)lf(uy)!z)dy) i =

—00
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/Hb WPl + AE) 1ftyH dt</”b 81, + \E) 1H2HftyH )t <

< igg”b(y”ﬂﬁ(lt +AE)3 / £t 9)lI3)dt = §g£|’b(y)’t’ﬁ(lt +AE) 31115

Orcrozia 110 OIpeeIeHIuI0 HOPMBbI

Ib(y) DE(L + AE) ™3 < igpllb( ) ()7 (L + AB)3;

I(L +AE) T FII5 < Sup o(y)[21° (2 + AE) 31 F113;
I +AE)TH3 < sup ()t (1 + AE) 5. (3.7)
O6osnauanm depes P(t) bynxmo

(1) = [|b(y)[t]° (1 + AE) ' F (¢, )13

Tak kax f € C3°(Q2), To ®(t) > 0 — menpepsiBaas dyuxiwms. [losromy s m060ro mHTEpBaATIA
(o, B) : (B — @) = 1 BepHO HEPABEHCTBO

B 00
/<1> t)dt < / ®(t)dt,
nJjim .
O -a) < [ d(0)itE e (@,0),
Orcrona
B(¢) < / B(#)dt.
HOCHG,ILHQG HEpPpaBEHCTBO IIOKa3bIBa€T, 9TO
112 7112 r 17 2
sup [t e+ AB) U IBIAB < [ [l e+ AB) (e it =
teR I 2
= [b() DI (L + AE) I3 (3.8)

Jlemma 3.1 moxkazana.
N3 gemmbr 3.1 caemyeT, ITO omepaTop b(y)Dg (L + AE)~! orpannmuen Torga m TOIBKO TOT/a, KOTIa

Jim [ 0+ AB) s < € < o0

TO 2Ke caMoe

-1
tim (161 + AB) o) > 0.

[t| =00
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O pasaenumoctu juddepeHIuaibLHOr0 OIEPATOPA. ...

Bejmunna

pe = [1b(y) (L + [6)7 (1 + AB) 2. (3.9)

ITo nemme 2.1 momycKaeT OIEHKY

C 'y < e < Cy, —o0 <t < Coo.

[TosTtomy yTBepxkieHue teopembl 1.2 00 orpanmveHHoctu ciegyer u3 jgemm 3.1 u 2.1. Tem cambim
TeopeMma 1.2 joKa3zaHa IMOJHOCTBIO.

q9TO

Ecmu b(y) = Ri(y)(k = 0, ), To, cornacuo (2.4), lim ~ > 0. [TosTomy us Teopembr 1.2 ciejyer,

[t|—o0

H2k+1
Rk(y)w([/ + AE)

<oo (k=0,s).

|

2—2

Touno Tak xke npu b(y) = Ck(y)(k = 0,m) noxyuaem

3214: B
2—2
N3 nocneHux ONMEHOK CJIEAYET, 9TO
82
dy 252

Teopema 1.3 mokazaHa MOJTHOCTBIO.
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M.B.Mypat6ekos, C.2K . Urucunos, A.B.IlIsipakbaen

Knaccukaabik emec TunTi JudpepeHnnajablK, ornepaTopabIH
IIeHeJIMereH o0JIbiIcTa OOJIIKTEHYi TypaJibl

Makasaga meneaMeres o0 IbICTAFbl XKOWBLIMAJIBI (D OEPEHITNATIBIK, OITePATOPILIH Oip KJIACHI 3€PTTEJINEH.
3epTTey GapbIChIHJIA aJIbIMEH IIENIIMHIH 6ap GOJIybl KoHe GOIIKTEeHY IapTTapbl ajblHIALI. By 3epTTey-
JIepJli THAPOMEXaHWKa, ra3IMHAMUKACBHIHIA, OeTTep KoHe KAOBIKIIAIAp TEOPHUsICHIHIA KEHIHEH KOJIIaHyFa
bos1aIbI.

M.B.Muratbekov, S.J.Igisinov, A.B.Shyrakbaev

On separability of non-classical type differential operator in an
unbounded domain

In this paper we investigate a class of degenerating differential operators. These studies can be used in fluid
mechanics, gas dynamics, in the theory of surfaces and membranes.
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