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Pe3rome
Hatioenvr  ancebpauueckue  yciogus, Komopvie 0bOecnedusaom  CyujeCmeosauue u

COUHCMBEHHOCTIb Pe2YIAPHO20 pewienus 60 6cem npocmparncmee R* . dmu yenosus evipadicenvl
6 MepMuHax Kod3(phuyuenmos OaHHO20 ONEPAMOPHO-OUDDEPEHYUATLHO20 — YDAGHEHUSL.
Tonyuenvt oyenxku HOpM ONEPAMOPO8 NPOMENCYMOUHBIX NPOU3BOOHBIX 8 NPOCMPAHCMEAX MUNA
Cobonesa. Omu oyeHKU CA3bIBAIOMCSL YCIOGUIMU PA3peuuMocmu  ypasHeHuii. B cmamobe

ookasano, umo onepamop F, Hnenpepvisen u ocywecmensiem uzomop@pusm  medxtcoy
npocmpancmeamu W' (R2; H ) ulL, (RZ;H )
Knioueswie cnosa: onepamoprno-oupghepenyuanvroe ypagnenue, 2unbbepmoso npocmpancmeo,

MHOJHCECMBO,  GeKMOP-PYHKYUsL,  U0OMOPQ,  HOpMA,  CAMOCONPSNCEHHBIN — ONepamop,
NPOMEICYMOUHble NPOU3BOOHbLE, Pe2yIsAPHOe peuleHue

Iycts H — cemapaGenbHOE THILOEPTOBO NMPOCTPAHCTBO, A — TIONOKUTENBHO ONMpEIeNeHMI
CaMOCOIIPSDKEHHBIN orepatop B /1, a

R=R ={x,y):xeR,yeRR=(~0,0)
O603HauuM uepes LZ(RZ;H ) THJILOEPTOBO MPOCTPAHCTBO BEKTOP-(PYHKIUH, ONpeie]IeHHbIE B

R’ mout BCIOAY, cO 3HaueHusAMHU u3 H, 1ms koTopsix [1].

”f L(kn) = ﬂ”f(X,ymzdxdy <

[Ipeanonoxum, uto D" (Rz; H ) — MHOXECTBO O€CKOHEYHO Au((epeHIUpyEeMbIX BEKTOp-
(yHkumit y(x,y) onpeneneHHbIE B R’, co 3HaueHMAMHU U3 H = D(A") C KOMITaKTHBIMH HOCUTEJISIMU

B R’. B 5TOM THHEHHOM MHOKECTBE OMPEETNM HOPMY
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JluHeliHOE MHOXECTBO D”(RZ; H) OTHOCHUTEIIFHO 3TOW HOPMBI SBIISCTCS TMPEATHIBOSPTOBBIM
MIPOCTPAHCTBOM, MTOTIOJIHEHUE KOTOPOTo 0003HaYUM uepe3 D" (RQ;H ) [1].

B mpocrtpanctBe H paccMOTpuM onepatopHo-auddepeHyansHoe ypaBHeHue 1= 2/-To
MopsIKa

0"u akJr} 2
(~1)' —+(-1) —+A” + Z A, = f(ry) (ey)er?, (1
n J k
ox P ox
Jj=
0<k+j<n
rie A — TMOJIOKUTEIBHO OIPENEICHHBI CaMOCONPSIKEHHBIM omeparop, a Ak j JIMHEHHBIE

oneparops! B H.
Omnpenenenue. FEciu npu nobou f(x,y)eLz(Rz;H) cywecmsyem — 8eKmMop-@yHKyus

u(x,y)ew; (Rz, H ) xomopas yooenemeopsiem ypasuenuio (1) noumu 6ciody 6 R* u nepasencmsy

”””w;( ) < const”f

L(rRH)
mo u(x,y) O6yoem nasvieamov pecynsapnoim pewenuem ypaenenus (1), a ypasnenue (1) peeynapno

PaspeuiumMvi;M ypasHeHUeM.

B nanHo# cTathe MBI HAXOUM yCIIOBUS Ha KOO PUITMEHTHI oniepaTopHO-IudhepeHITnaIbHOTO
ypaBHeHHUs (1), KOTOpbIe 00€CIeUnBalOT PErYISIPHYIO Pa3peIIMMOCTh JaHHOTO YPaBHEHHUS.

i OOBIKHOBEHHBIX OIEpaTOpHO-IU(DPepeHaNBbHBIX YpaBHEHUH BTOPOro MOpsaKa
aHaJIOTMYHAs 3ajlaya paccMoTpeHa B [2], a ans onepaTopHO-Iu((epeHIHalbHBIX YpaBHEHUN
BTOPOT'O MOPSAKA B YaCTHBIX MPOU3BOAHBIX B [3].

Beenem crnenyromye 0003HaueHUS:

Pu—gn+au+A” u(x,y)eWzn(Rz,H)
X
0" u u(x,y)e W, \R*, H
Pu _k;) Ay ——— ooy 2 ( )
k+j<n
Pu=Pu+ Pu , u(x,y)eWzn(Rz,H)

Crnepsa, TOKaxeM.
JlemMma 1. Oneparop P, u3oMop(HO 0ToOpaxaeT NpocTpaHcTBO W' (R2 L H ) Ha L, (Rz;H )

Hoka3zareancTBo: Ilycth f(x, y)eLZ(R2;H), a }(5,77) ee mpeoOpazoBanne dDypre. Torma
BEKTOp-(PYHKLHUSA

1 n n n\| P i(Ex+ 1 A 1(E+
u(xy)=5- | (EE+nE+A")" F(En)© Mdgdn = [ime' * ™ dgin @)
R? R?

yaoBiieTBopsieT ypaBHeHUo (1) moutu Bcrogy [5]. IlokaxkeM, 4yTO OHA SIBISIETCA W PETYISIPHBIM
peumienueM, T.€. wu(x,y)e Wy (RZ, H ) N3 Tteopemsbl Ilnanmiepesnss BBITEKAeT: JAOCTATOYHO

nokasats, wo A" u(£.n). £ u(En). ntulcn) w ANy w(En)ews (R H)
(k+j<n-1).
Tak kak
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perysipHbIM perieHreM ypaBHeHus (1).
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TO YTBEPKJEHUE JIEMMBI CIIeIyeT U3 TeopeMbl banaxa 06 obpaTtHom omeparope [6].
Jlemma 2. Ilycth A4 — TONOXKHUTENBHO OMpEACNEHHBI CaMOCOIPSHKEHHBINH omepaTop, a

orepaTops! | Ak) j (k+j=20,1=012) u 4 (k+ j=21—1,1=1,2) — CHMMETPHYECKHUE
omepatopsl B H, mnpuuem D(Ak’j):) D(A"_(k+j)). Torma P :W,' (RZ;H)—) LZ(RZ;H)

OorpaHWYEHHBIN onepaTop [7].
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Jloka3aTesibcTBO: Tak Kak omepaTopsl iAk) j (k+j=21)m Ak) ; (k+j=21-1)

CUMMETPUYHBIE OMEPAaTOPbl, TO OHU SBJISIOTCS 3aMBbIKaeMbIMU OllepaTopamu. Torga U3 TeopeMbl O
3aMKHYTOM Tpauke cleayeT, 4YTOo IpH ¢ D(A"*(’”-" )) UMEeT MEeCTO HEepaBEHCTBO

”Ak’j(p” < const‘

An—(k+1)¢u [4]. CnenoBarenbHo,
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Jlemma mokasana.
Teopema. [lyctp BbinonHsA0TCS ycnoBus ieMmsl 2. Toraa npu (§,n) € R’ ¥MeeT MeCTO OLeHKa [8]
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CrnenoBarenbHO
HA"P—1 (ig,mj\ <1,
N3 nepaBeHcTB (6) u (7) ciieqyeT BEpHOCTh HepaBeHCTBa (5).

Teopema oka3aHa.
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Yiiksok tortibli xiisus1 toromoli operator-diferensial tanliklords operator normasinin
giymotlondirilmosi haqqinda

Xiilasa
Moqalada biitiin R? fazasinda requlyar hallin varligi va yeganaliyi haqqinda cobri sartlor tapilmigdir.
Bu sartlor verilmis operator-diferensial tonliyin amsallart ilo ifads olunur. Eyni zamanda Sobolev tipli
fozalarda aralig toromoalorin  operatorlarinin  normalart iigiin  giymatlondirmalor alinmisdir. Bu
giymatlondirmalor tanliklarin hall olunabilma sartlari il alagalondirilir. Elmi maqalada Py operatorun mahdud
vo W (RZ; H) fozasindan L2(R2; H) fozasina izomorf inikas oldugu isbat edilmisdir.

Acgar sozlar: operator-diferensial tonlik, Hilbert fazasi, ¢oxlug, vektor-funksiya, izomorf, norma, 6z-
oziina qosma operator, araliq toroma, requlyar hall.
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On some estimates of the norms of operators of operator-differential equations in private high-order
derivatives

Abstract
Algebraic conditions are found that ensure the existence and uniqueness of a regular solution in the

entire space R*. These conditions are expressed in terms of the coefficients of the given operator-differential
equation. Estimates are obtained for the norms of operators of intermediate derivatives in spaces of Sobolev
type. These estimates are linked by the conditions for the solvability of the equations. In the article, it is proved

that the operator P, is continuous and realizes an isomorphism between spaces W' R*:H ) and L, (R2 H

Keywords: operator-differential equation, Hilbert space, set, vector function, isomorph, norms, self-
adjoint operator, intermediate derivatives, regular solution.
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