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OBOBIIIEHHLIE PEINNEHNSA 'PAHVYHLIX 3A0AY JIA
JNPPEPEHIIVMAJIBHBIX YPABHEHUM OBIIIETO BUIIA
B.II. Gypckuii
_ —0)lel
ycrs £ = 37 4 < @a (@)D, aa € CF(Q), D = % — M epeHImAILHLI OnepaTop
006mero Buna ¢ (j X k)-MaTpunamMu a.q , 3JIEMEHTAMU KOTOPBIX ABJLAIOTCS [I1A,IKAE KOMIUIEKCHO3HAYHLIE
dyExmmm, 1 mycTs  — mpousBosnHan 06macts 8 R™. Oneparop £ nopoxnaer GopMaIbHO CONPSIKEH-
Huiii oneparop L1 = Plaj<t D (ag(x) +), roe agy (z) — conpskenHas MaTpuLA.
Huzke GymyT pacCMOTPEHBI TDAHIUHEBIE 33044l B 0000IIEHHOMN IOCTAHOBKE Ul YPABHEHNUH BULA:

(1) LT oAoLu=f

¢ HEKOTOPLIM HempepHLBHLM (BOOBMmeE roBops, HemHeinsn) oneparopom A: LE(Q) — LE(Q) mmx
CBsA3b C TeOpUel pacmmpenuii onepaTopos [1].
Musyvansssiit oneparop Lo, onpenenseMslii Kak 3aMbIKaHue omnepaTopa £, IepBOHAUAILHO 32~

2 2 o
LI + ||.5£uHL,2c(Q) Y QHAJIOTVYHBI MIHY-

MaJIbLHLIN OIepaTop La' IOPOXK AAI0T MAKCUMAJILHEIE OepaTopEl L = (LS’)*, Lt = L{ ¢ nomomsbro

mammoro ma C§°(Q), B mopue rpaduxa |[ul|2 = |ul|

conpsizkeHus B runb6epToBeix npocrpancreax. O6nactu onpenenenus D(Lg), D(L(']" ), D(L), D(LT)
9TUX ONEPATOPOB ABILIOTCA MAIb0EPTOBEIMY IPOCTPAHCTBAMY B COOTBETCTBYIOIIEN HOPME IPa(UKa.

Byzem s IpoCTOTE canTath, uro Kaxknas Gyuxmsa u3 D(L) wmn D(L) moxer 6rts npubimoke-
Ha DI IKAME (YHKIUAMY B COOTBETCTBYome HopMe rpaguxa. Beenem (cu. [2]) mpocrpanctso Komm

C(L) = D(L)/D(Lg), ataxxe hpaxrop-otobpazerme I': D(L) — C(L) nanamoreano C(LT ) ul't.
Paccmorpum caenyromme ycmoBus:

(2) onepatop Lqg: D(Lg) — LIQC () mveeT HENpEPHIBHEIA JIEBLI 0GpATHLI;

(3) oneparop La’: D(L(—]F ) — L%(Q) VIMeeT HEIPEPLIBHLIA JIeBbIi 00PATHLI.
OnHopomHOH rpanmaHOl 3ana4eil (cu. [2]) Ha3BIBAETCA 3a0a9a HAXOXK IEHUs PEIIEHIs COOTHOIIEHYTH
(4) Lu=f, Twe€BDB,

rze B — mumeliHOE MOMIPOCTPAHCTBO B IpOocTpancTse Komu, onpenessmomee rpaHudHyo 3a0ady. 3a-
zmada (4) HA3LIBAETCS KOPPEKTHOM, ecim oneparop L = L|D(LB)a D(Lg) = I''B, ssaserca
Ppaspemumeblv pacmuperuem oneparopa Lo, T.e. eciu oneparop Lg: D(Lg) — L’2C (Q) mveer menpe-
PBIBHLIA 06paTHLI (KOTOPLIH ABszeTcs npasoiv 00paTHbM K L) . Xopomo uzsectro (M. V1. Bumux [1],
B unrepnperamm JI. Xepmannepa [2]), uro y onepatopa Lg CymecTByeT paspemuMoe paciiipenye
(n mns omeparopa L cymecTByeT KOPPEKTHAsA FPAHMYHAA 3ana4a (4)) Torma 1 TOILKO TOrAa, KOr-
2 somomsens: ycaosus (2) u (3). Conpmxennoit k (4) Haspmaercs rpamrasas samaua: LTv = g,
I'tv € BT, re npocrpancso BT = F+DE, DE ={ve DY) |Yu e T7YB), [u,v] = 0},
nopozx 1eno popmoii 'puna: [u, v] = [ (Lu-v—u-Ltv)de = (Lyalu, o) = —(T'u, $;QF+U>.
Paccmorpum Teneps 06001IeHHbIe TOCTAHOBKY IPaHUYHEIX 3a1a4 (cp. [3], [4]). 3anaqa (4) nopox-
ZAeT CIeAYIOMYI0 IPAHIYHY 0 33034y 4 ypasrerws (1): maiitu dpyrxumio v € D(L g), HaspBaeMyo
0000meHHbIM pemenneM, TaKyo, 9T0 L 060 v € D(L g) BHIIOJIHEHO NHTErPAILHOE TOXK IECTBO

(5) <AOLBUJLBU> = <f,U>, f € DI(LB):

KOTOPO€ MOXKHO IIOHAMATD KAK 33,149y PelleHns y paBHenus Qu : L'B ocAoLpu = f,rue L/B : LS Q) —
D'(Lp) - nyamsii oneparop. Ecm dysxms u takosa, uro Lu € D(L™), o rpammanoe yenosue
amecn MOXKHO 3amcats B Buze: Ly € B; ITA%u € BT, 3amauy (5) masosem 3amaueit lupurx-
ne, ecmn B = {0}, u 3anaueii Hefivana, ecom B = C(L). 3amagy (5) Ha30BeM HOPMAILHO KOD-
PEKTHO paspemmmoii, ecau npocTparcTso Im Q) C D'(L B) COBIAIAET C OPTOrOHAJILHLIM IPOCTPAH-
creom K k smpy ker L g u cymecTByeT HenpepoiBHLIi onepatop R: K — D(Lp), npasoii oOpat-
Hoiil k oneparopy Q: D(Lp) — K. 3anagy (5) Ha30BEeM KOPPEKTHO PA3pEIINMOlL, €CIIU OIEPATOD
Q:D(Lp) — D'(L g) uMeer menpephIBHbIL 18y cTOpOHHM 0GparHEi Q L.
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YTBEPXKIEHME 1. 3adaua (5) HOPpMaavHo KOPPEKMHO PA3PeUUME M020a U MOABKO MO2-
da, xozda onepamop L nopmanvro paspewum u onepamop P o A, 20e P: LIQC(Q) —ImLpg
— 0pMonNpoexmop, Aeademcs eomeomopdusmom npocmparcmsa Im Ly na cebs. 3adawa (5)
KODPPEKMHO PA3PEWUMAE 0204 U MOAYKO M020a, K0204 0HG HOPMAABHO KOPPEKMHO Daspe-
wuma u J0po ker Lg mpusuansho.

s YTBEPK ACHU 1 BLITEKAIOT IOJIE3HLIE CJIEACTBIS.

YTBEPXKIEHME 2. ITyemy pacwupenue Lp paspewumo. Toeda 3adawa (5) Koppexmmo pas-
DEWUMA, ECAU U TNOAYKO €CAU ONEPATNOP A TEATEMCT 20MEOMOPHUIMOM 8 TPOCTNPAHCIIEE

LIQC(Q) Ecau A = id, mo xoppexmmrocmy sadawu (4) eaevem KoppeKMHYI0O PA3PEWUMOCTIY
3a0awu (5).

YTBEPXKIEHUE 3. IIycmy A = id. 3adawa Lupuzae (5) (¢ D(Lg) = D(Lg)) xoppexmmno
paspewuma mozda u mMoabvko moezda, Kozda eunnoaneno ycaosue Buwuka (2).

YTBEPXKAEHUE 4. ITycmy A = id. 3adava Hetdmana (5) (¢ D(Lg) = D(L)) nopmanavro
KOPPEEMMNO PaAspewuma mozda ¥ moavko moeda, £ozda onepamop L nopmasvro paspewum,

6 wacmmocmu, ecau sunoaneno yeaosue Buwura (3) (8 smom cayuae Im L = LE(Q)).
IIpuMEP 1. Paccmorpum 06o0mennyto 3amady lupuxie mis ypasaenus Jlanmaca Au = f:

(o] (o]
% = grad, &7 = div, D(L) = W2(Q), D(Ly) = W3(Q), f € [W3(Q)]'. Yrsepxaerne 3
TOBOPUT 31€Ch, 4TO 0000menHas 3ana4a [Iupuxie KOPPEKTHO Pa3pelMa, €CII U TOJILKO €CIIH B
obuacru ) cnpasenyuso Hepasenctso Ppunpuxca: ||Vul|| = Cllul| Vu € C§°(Q), koropoe ssasercs
HepaseHcTBOM Bummka s oneparopa V.

ITPUMEP 2. Paccmorpmm 0606mennyo 3anauy Hefimana mis ypasrerus Jlannaca. U3 yrBepx-
nmeHus 4 BLITEKAeT, B YACTHOCTH, YTO 9TA 33Ja49d HOPMAJILHO KOPPEKTHO paspemuma B 00mactu §) ¢
KOHEYHOMEPHLIM IPOCTPAHCTBOM IEPBLIX KOroMoJoruil ¢ xosd¢ummenravu B nose C (manpumep, B
OrpaHMYEHHON 06acTy ¢ raaakoi rpanuneit). JefictBurencro, B 9TOM Ciiydae no Teopeme ne Pama
3aMKHYTOE B LS (Q) smpo menpepriBHOTO OnEpaTopa rot (= BremHWT mddepermmain) mupe o6pasa
oneparopa grad Ha KOHEYHOMEPHOE IIPOCTPAHCTBO, HOITOMY HPOCTPAHCTBO IOTEHIUAILHLIX BEKTOP-
upix nosteit VW3 () samxuyro 5 L5 ().

I[IPuMEP 3. Paccmorpum 0600mennyo 3anady (5) mia ypasserus (1) co CKaIApHLIMU (QYHKIM-
amu u oneparopavu, rne A: Lo(Q) — Lo(Q) — onepatop Hempinkoro, 3amanssii oToGpakerueM a
BR: A(v)(z) = a(v(z)). Ycnosus: 1) romeomopguocTs 0T06pazkenus a: R — Ru 2) imretinsiit poct
C1l¢] + C2 < a(§) < Cs(¢| + C4 obecneuuBaoT romeoMopHOCTL 0TOOpazkerus A, 103TOMY KOD-
PEKTHOCTD 331241 (4) 10 yTBEP2K AEHNUIO 2 BJI€YET KOPPEKTHY 0 PAa3PEmnMOCTD HeJMHeno 3a.na4u (5)
¢ Takum oneparopom A. B wacrroCcTH, 0TCIONA CteMyeT KOPPEKTHAS Pa3pemrMOCTD CIIenyoulelt rpa-
mnanoit sazaan: Da(Ou) = f € D'(0p) s emunuanom xpyre K, w € D(Opg), a(Cu) € D(Og4),

O = %{;m’rﬂe D(DB) = {u € D(D)|U(T) = OHaFl = {47’ S aK, % < T < 27’!’},
uy (1) =0mals = {/7 €K, 1 < T < 3777}}, u(r) € B; D(D’E,) ={u e DO)I'tu e BT},
Bt = {u(r)|u(r) = 0mall; = {47 € OK,0 < 7 < T} uy(r) = 0mally = {47 € 9K,
S < 7 < 7}, a QysKims a ynosiersopsaer ycaosuam 1), 2).

O xoppexTHOCTH 3amauu (4) ¢ oneparopom L g = O g cum. [5].
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