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3ATAYA TUITA PUMAHA - TUWJIBBEPTA
JJIA DAJTUNTUYECKUX CUCTEM OPTOI'OHAJIBHOI'O THUIIA B R*

1

IIposooumcs uccrnedosanue 3adaqu muna Pumana — I'unbbepma Ona S1AUNMUYECKUX CUCTEM OPHIOZO-
HANILHO20 MUNA 8 HeOZPAHUUEHHOU 00IACMU CReYUATbHO20 BUOA Yemblpexmepno20 npocmpancmaa. Ilonyuenul
anpuopuvle OYeHKU HOPMbL ONepPaAmopa, COOMEEMCmayiowe2o paccmampusaemou 3adave. Onpedeneno nonamue
cnabozo pewenus saoayu muna Pumana — I'unbbepma u ykazamnvt 00CMamounble YCaogust €20 Cyujecmeo8anus.

BBenenue
B pabote paccmarpuBaeTcst Kilacc 3JUIMOTHYECKUX CUCTEM 4YeThipex auddepennnans-
HBIX YPaBHEHHUH C YaCTHBIMH ITPOM3BOAHBIMU IIEPBOTO MOPsIKA BHIA

4
ZAja—U+BU:F(x), (1)
- Ox;
J J

rie A; — NOCTOSIHHBIE I€HCTBUTENbHBIE KBaJPATHBIE MAaTPHULIBI YETBEPTOrO MOpsaKa, B — He-
T
npepbIBHas MaTpua-QyHKIus pasmepa 4 x 4, U = (“1 (x),...,u4 (x)) — uckomas auddepen-

nupyemasi BekTop-byHkuus, F(x) — 3a7aHHas YeTHIPEXKOMITOHEHTHAsI BeKTOp-QyHKIusa. Ha-
IMOMHHUM, YTO MaTpulla

A(§) = ZA_,-S_,» )

Ha3bIBAETCS XapakTepucTuuecko matpuueit cuctemsl (1). Cuctema (1) Ha3pIBaeTCs AILIUII-
THYECKOM, eCIIM MU JTI000M HeHysIeBoM BekTope & € R* matpuma A(¢) sBIseTcs HEBBIPO-
KIEHHOMU.

OnnumMm u3 npeacraButeneit cuctem Buaa (1) ssiusiercs cucrema ®dprotepa. Ee xapak-
TepUCcTUYECKasi MaTpulia umeeT B (ipu 3ToM B =0 u F' = 0)

§_§_§_§
52 51 - 54 53
A(¢) = , 3
@) & & ﬁ_é ()
é_é & &

9Ta CUCTEMaA ABJIACTCA YCTBIPEXMCPHBIM aHAJIOTOM CUCTCMBI Kommu — Pumana.
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A.T. Ycc BbIenui Kiacc 4eTBIPEXMEPHBIX aHaJIOroB cucreMbl Komm — Pumana [1]
(xpatko kinacc UKP-cuctem). Cucrema (1) mpu B = 0 u F' = 0 Ha3bIBaeTCsA YETHIPEXMEPHBIM
aHasoroM cucteMsl Komu — Pumana, ecnu kaxJasi KOMIOHEHTa MPOU3BOJILHOIO HENPEphIB-
HOro UG (GEepeHIIMPyeMOro pemeHns 3TOH CHCTEMBI YIOBJIETBOpsSET ypaBHeHHIo Jlamaca
Au=0. B pabote [1] nokazan kpuTepuii, MO3BOJISIOUINI M0 Kodpdunuentam cucremsl (1)
OTIpeNIeNIUTh €€ puHaaIexkHocTh kinaccy YKP-cucrem. OH coctout B cnenyromem. Cucrema (1)
SBJISIETCS YEThIPEXMEPHBIM aHanorom cucrems! Komu — Pumana toraa u Toiapko Toraa, Koraa
BCEe MaTpHLbl 4; (j = 1,...,4) SABIAIOTCA HEBBIPOKICHHBIMH U BBINOJIHAIOTCS PaBEHCTBA

A AN+ AAN=25,E,  (jk=14). (4)

Ecnu Bee matpuust Ay (k = 1, ...,4) SBIAIOTCA OPTOTOHANBHBIMH (T.€. A, ' = A] ), To

cucteMy (1) Ha3pIBalOT HOPMATBHOU AJUIUNITHYECKOU cucTteMoi (o Tepmunosiorun B.E. ba-
nabaesa [2]) mubo cuctemoi opToroHansHoro tuma (mo tepmunonoruu B.U. llesuyenxo [3]).
OcTaHOBHMCS Ha HEKOTOPBIX pe3yJibTaTaxX, OTHOCALIMXCSA K KPaeBbIM 3ajJadaM Ui CU-

crem Buga (1). Ilycts Q  R* — orpanuuenHas oHOCBA3HAs 00OIACTh, FPaHUIIEH KOTOPOit
SIBIISICTCA TJIaJKasi MOBepXHOCTh JIsimyHoBa OC2. 3ajavya OTHICKAaHHS HENpPEphIBHO AuQQepeH-
upyeMoro B obiactu € pemieHus cucremsl (1), HenmpepbIBHOTO 1o ['enbaepy B 3aMbIKaHUU
obnactu (2 ¥ yA0BIETBOPSIOLIETO TPAHUYHBIM YCIOBUAM

(briuy + biouy + bizusz + biaus )|oa = f1(¥), (barur + bosuy + bazuz + basus)loa = H() (v €#). (5)

HasbiBaeTcs 3amadedl Pumana — I'mnbbepra. 3mecy b : 0Q —»R (@i =1,2,j=1, .., 4),
fi, f2:0Q > R — 3amannple HempepbiBHBIE TI0 [enbaepy Ha OCQ, NeWCTBUTEIbHO3HAYHBIE
GyHKIUN.

M.3. Conomsik [4] mokazan, uto Jyist cucteMbl Dprotepa (3) u A MPOU3BOILHOTO (Aa-
ke niceBnoand GepeHnaIbpHOT0) TPaHUYHOTO onieparopa (5) kpaeBas 3anava (1), (5) He ABIA-
eTcs perynspuszyemoil. Hamomuum, uto 3amada (1), (5) Ha3bIBaeTCs peryysspuzyeMoi, eciu
115t Hee BeimoaHeHo ycinoBue f.b. Jlomatunckoro [S]. DTo ycimoBue nmpeacTaBisieT co00M 10-
MOJTHUTEIILHOE OTPAaHUYCHHE Ha MATPHIy TPAHUYHOTO OMEepaTropa U 0OEeCIeuynBaeT HETEPO-
BOCTb 33/1a4¥ B IIMPOKOM KJIACCE TMIIHOEPTOBBIX MTPOCTPAHCTB.

B.C. BunorpanoB u3yuan 3agauay Pumana — ['unsbepra muist smumntayeckux cucteM (1)
MICEBIOCUMMETPUIECKOTO THMA (T.€. cucTeM, s KoTopeix B = 0, A; = E4 — enuHUYHAS MaT-
pulla 4eTBepTroro mnopsaka, A, Az, As — KococuMMeTpuueckue marpuibl). B pabote [6]
B.C. BunorpaaoBsiM ObIJIO YCTaHOBIIEHO, YTO OJHOPOIHAs 3ajada JUisl paccMaTpUBAEMOI0
KJIacca CHCTEM MMeeT OECKOHEYHO MHOTO JIMHEWHO HE3aBUCUMBIX pelleHuil. B aTom ciayuae
Hapymenue ycnoBus f.b. JlomatuHckoro kpaeBoit 3anaun (1), (5) BeI3BaHO O€CKOHEUHOMEP-
HOCTBIO MPOCTPAHCTBA PEIICHUN OJTHOPOIHOM 3aa4u.

B coBmecTtHoit pabore A.W. bacuka u A.T. Ycca [7] Obuia qoka3zaHa HEpeTysIpu3ye-
MOCTh TPOU3BOJIBHONW BHYTPEHHEHW KpaeBOW 3amadyd i CHUCTEM IICEBIOCHMMETPUUYECKOTO
tuna B R*. A.T. Yccom 6bLIO TOKa3aHO OTCYTCTBHE PETYISpH3YEeMBIX KPAeBbIX YCIOBHMIA
JUTSL KJIacca YEThIPEXMEPHBIX aHanoroB cuctembl Komm — Pumana [1]. OTmeTuM, yTo Kiacc
YeThIpeXMEpHBIX aHasoroB cucteMm Komu — Pumana umeer HelmycToe nepeceyeHue, Ho He Co-
BIIAJIACT C KJIACCOM AJUTUNTHYECKUX CUCTEM MCEBIOCUMMETPHUYECKOTO THIIA.

Taxum oOpa3om, JIsi OTpaHUYCHHONW OHOCBSI3HOW 00JIACTH HE CYIIECTBYET PETYIISPH-
3yeMbIX BHYTPEHHHUX KJIACCUYECKUX KPAEBBIX 3aJad JII PACCMOTPEHHBIX KJIACCOB CHUCTEM.
Tem cambIM IpeCTaBIsSIET HAYYHBIM MHTEPEC BOMPOC O HAXOXKACHUU «XOPOIIUX» (KOPPEKT-
HBIX WJIHM, XOTS OBl, PETYJIIPU3YEMBIX) KPAeBBIX YCIOBUHN IS YKa3aHHBIX CUCTEM ypaBHEHUH.
AHaorMuHbIN BONpoc paccmaTpuBaeTcs B padorax b.b. Omoposa [8; 9].
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B nacrosmeii pabote ykaspiBaeTcs KOppEKTHAsi IMOCTAaHOBKA KpaeBOM 3ajauyd THIIA
Pumana — I'minpOepTa B HEOrpaHUYCHHON O0JIACTH CIICIUATBHOTO BUIA JUISI HOPMATBHBIX dJI-

NUNTHYECKHX cucTeM auddepeHIManbHEIX ypaBHEH i nepBoro nopsaka B R* .

IocTranoBka 3agauu Tuna Pumana — 'mnb0epra
Iycte 4 >0, gyepe3 QQ 0603HAYMM MHOXKECTBO

Qz{)Cz(xl,x')eR“\O<)c1 <h,x'=(x2,x3,x4)eR3}.

Ilycts nanee B(x) — 3anamHas B oOmactu ) HemlpepblBHas MaTpuua-(QyHKUus pasmepa
4x4, A = E, — enuHAYHAsA MaTpUILa YETBEPTOro nopsaka, A,,A;, A, — IOCTOSAHHBIE IE€HCTBU-
TENIbHBIC KBAJIPAaTHBIE MATPHUIBI YETBEPTOT'O MOPSAJIKA, YIOBIETBOPSIOIINAE COOTHOILEHHUAM

A AT + A AL =25, E, (j,k=1,4), (6)

Trac 5jk — CMMBOJI KpOHeKepa, T o3HaudaeT TPAHCIIOHUPOBAHUC.

Onpenenenune 1. Onepamop uoa

4
A:U—)ZA}.a—U+BU
Jj=1 ’ 6x.

J

4 T
HA3b18AEMCs ONePamopom opmozonanrbHo2o muna 6 R*, 30ece U = (ul,uz,u3,u4) — oughpe-

peHyupyemas 6eKmop-@yHKyus.
Yepes C, (Q) 0003Ha4YMM KJ1acc 0eCKOHEUHO MU depeHIINpyeMbIX BEKTOP-PYHKIIHIMA

T
U= (ul,uz,u3, u 4) , YIOBIIETBOPSAIOLIMX YCIOBUSIM

x=0 - u2

0 (7)

:u4|

U, x,=h Uslon ol

¥ MHTErPHPYEMBIX B KBAJpaTe 1Mo () BMECTE CO BCEMH IPOM3BOIHBIMH 70 BTOPOTO MOPSIKA
BK/founTenbHo. 3ambikanne C, (Q) mo Hopme mpoctpanctea W, (Q) [10] 0603Haunm ue-
pe3 S, (Q). HanmomMHuM, 9TO HOpMa M CKaIsIPHOE NPOM3BEACHHE B IMPOCTPAHCTBAX

L,(Q),W, (Q) sanarores popmymnamu:

4
<U;V>LQ(Q) - ,[Zujvjdx’ ||U||2L2(Q) - <U;U>L2(Q);

Q Jj=1

4
<U; V>W2‘(Q) - <U; V>lq(9) * ;<Ux,f ; ij >L2(Q)’ ”Unsz‘(Q) - <U; U>Wz‘(9) )

4
Onpenenenune 2. Ilycmv F:A —>R" — 3a0aunnas eexmop-¢ynxyus. 3adava muna
Pumana — I'uwbepma cocmoum 6 omuickanuu 6 cioe C peuwteHust cucmemvl ypasHeHul

AU =F(x), (8)



MATOMATBIKA 63

yooenemeopsiowjeco epanuinvim ycaosuam (7). Bekmop-gynkyus U € S, (Q) Y0081eme0-

1
pawwas (8) 6 npocmpancmee W, (Q) HA3bl8Aemcs CUIbHbIM peuieHuem 3aoadu muna Pu-

mana — I'unvbepma.

BcnoMorartenbHbie yTBePKIAeHUS
Chopmynupyem U TOKaKeM HECKOJILKO BCIIOMOTATENIbHBIX JIEMM. 31eCh M HIDKE JJIs

0
KPaTKOCTH 0003HaYNM — =0, .
Ox;
Jlemma 3. [{ns kaoicooii eexkmop-@ynxyuu U € S, (Q) Cnpageonu8o HepaseHCcmao

hZ
| 37|

Joxa3aTteabcTBo. PaccmorpuMm mnpousBonbHyto ¢yHkmmio U e C AQ)" IIpu j#2

B ciuly HepaBeHcTBa Ko — ByHSIKOBCKOTO nMeeM

x)= :'j@luj (x)dx, < \/;1\/1.(81”,- )2 (x)dx, .

Bo3Besnem 00e yacTu moJy4eHHOT0 HEPABEHCTBA B KBAJpPaT U MPOUHTETPUPYEM IO MEPEMEH-
HBIM X,,X;,X, OT —00 JIO +00:

_[ uf ()c)c‘bcza’)c3a’)c4 < xlj‘(éluj )2 (x)dx =X, H@lujuz

o ) L(©)

[IpounTterpuposas 00e yacTH HOCIETHEro HepaBeHCTBa 1o X, oT 0 10 /4, momyunm

o =[5 Aas= o,

PaccmoTtpumM teneps ciyyai j =2 . Tak kak, O4€BHIHO,
I O, (x)dx,,

TO, IOJIB3YACh HEpaBeHCTBOM Komm — ByHsIKOBCKOro, nMeem:

BO3B€I{CM 066 YJaCTH MOJYUCHHOT'O HCPAaBCHCTBA B KBaJ[paT
f 2
2
() < (h=x)[ (0, (%)) dbx,,
0

U IPOMHTETPUPYEM O IEPEMEHHBIM X, ,X;,X, OT —00 J0 +0:
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[ 13 ydx,dxd, < (h=x) 10, I g, -

RS

ITpounTerpupoBas 00e yacTu MOCIEIHET0 HEPABEHCTBA O X, 0T 0 10 /4, mOITy4YuM

h
s I = 525 100 = 0
0
Torna

||U||L «@— Z”u ||L (Q) ZH@l j||L (Q) ||8U||L Q) *

ITycts Teneps U € S, (Q2), Toraa cymecTByer nocienosarensHocts (U,)), dyHKImi

knacca C,(Q), Takux 4To | u,-Uu | — 0 mpu n — . Torma npu kaxaoMm 7 € N BBITIO-

()

JIHSIETCS. HEPABEHCTBO
10, 17,0, < ||8U 17, - ©9)

[Tockonbky

in U, 1, )= U ll, ) 1 T 10U, 1,0, =1 8,U I, o

n—0

TO, TIEPEXO/Isl B HEpaBeHCTBE (9) K MpeIeny IpHu 7 — oo , IPUXOJUM K TpeOyeMOMy HEpaBeHCTBY.
Jlemma 4. [[na kaoscoou eexmop ¢pynxyuu U €S, () u ona mobvix nHamypanibHuix

I,m=1,4 maxux, umo | # m, 6binoTHAEMCA PAGEHCMEO:
(4,0,U;4,0,U), 0, =0
Hokasarenscrso. Ilycrs [#m n U e C,(Q), torna{AU, ;AU ), o -

(40,U; 4,8,U),, 0 = [(40,U; 4,8,U) .dx = [(O,U; 4T 4,0,U) ,.dx

Q Q

O6o3naunm A4 4, =C —(c(l’")) 41~ 3 yemoBuit (6) cuenyer, uro marpuua C,, sBIseTcs

Im

KOCOCI/IMMeTpI/I‘IeCKOI/I, T.C.

0,ecnu j # k,

im . 1A
"= Jk=1,4).

€k —cy, ecin j =k,(] )

Torna
(A0U;4,0,U), 0, =(0,U;C,0,U), jz o, -0, u, dx =
Q Jj.k=1
I (lm)éu -0 ukdx+ I ctmo U - 0,u, dx.
1<j<k<4 I<k<j<4

Bo BTOpOIi cymme crenmaeM 3aMeHy MHICKCOB (j Ha k, kK Ha j) W 3ammimeM MO OJHUM
3HaKOM CYMMBI:
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(40U; 4,0,U) )= [ D " (@t -0, =0, -8, )ekx.

Q1< j<k<4
[IpumenuB k nocieaHeMy UHTErpainy (GopMyy HHTETPUPOBAHUS 110 YACTIM, OITYYUM

(40U; 4,0,U), 0y =] 2 ", -8} u, —u, -0, )dx+

m- m
Ql<j<k<4

+I > &0, v, u, O, )dS =

o 1<j<k<4
_ (h")
= j z (v, u;-0,u, —v, u, 0u,)ds,
o0 1<j<k<4
rIe 8,2," :=0,0,, v=(£1,0,0,0) — BEKTOp €IMHIYHON BHEIIHEH HOPMAIN K MOBEPXHOCTH OC2.

HetpynHo BUIETH, 4TO B CHITy TPAHUYHBIX YCIIOBHIA (7) M BHIA TpaHHIBI oOmacti (2, moce-
JTHUI UHTErpajl paBeH HyJIIo.
Bo3sbmem ¢ynkuuto U u3 S, (€), Torma cymecrByeT nociaenosarensHocts (U,),

dynxumit knacca C, (Q) rakux, uro |[U, -U|, —0 npu n—o. Torma o,U, »0,U

W, (Q)

B IIpocTpaHcTBe L,(QQ) npu n— oo (j = 1,_4) U 110 JOKa3aHOMY

(40,U,; 4,0,U.), 0y =0 (neN).

n

[lepexoms B mocneiHeM paBeHCTBE K peelTy, OJIyYuM Tpedyemoe.

Anpnopmﬂe OICHKHA HOPMBI 3JUTMIITHYECKOI'0 oIiepaTopa OpTOroHaJbLHOI0O THUIIa B R4

011
Teopema S. I[Iycms C =min {3’2}’ mampuya B(x) nenpepwiena 6 cnoe €2, u cy-
wecmayem uucio 0 € |0, (\/E —1)C] maxoe, umo ona modou U € S, (Q) gvinoansemcs
18U, <510, -

Tocoa cywecmeylom nonodcumenvuvle yucia o u [ maxue, 4mo 0. 11000 GeKmop-

@yuxyuu U € S, (Q) svinonnsemces nepageHcmeo

aUl,. <IAUI, o <BIUI, . (10)

w2 (Q) W)

Joka3zareabcTBo. Yepes A, 00603HauuM crapiryro 4acTb omepatopa A. CoryiacHo

aeMMme 4, MoaTy4um

IAU I}, )= Z(A 0,U:4,0,U), 0)+2 Y, (40U 4,0,U), o =

1< j<k<4

4
— 2
=SNOU R <NV, g -
J=1
Hcnonw3ys yTBEepKACHHE JIEMMBI 3, MTOTYyYUM

IAU I =N 0UIE +Z||a UIE o2 —Zna UIE o+ II@UIIL .-
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1 4
Jj=1

Q)

l\.)

Ownennm cBepxy MOAYIb CKasipHOro npoussenetus (AU, AU), o):

AU, AU, o [IAU I o) + ST N, o I AU N, )<
NUIE,  +SINUIE, =1+)IUI,

W) (Q) W) (Q) W) "

Hanee
IAU I )= (AU; AU +BU), g =
:<AU'A U>L (Q) +<A U; BU>L (Q) +<BU BU>L Q) <
<SA+NNUR, o +SNAU I, Ul g, + 5" NU I o<
2
<1+25+5H U1, -
T.C.

AU, <a+a) U,

Wy (Q) *

TakuMm o0pa3oM, MOKHO MONOKUTh f =1+0 .
Ouennm CHU3Y MOJyJIb CKalIApHOTO mpousBeneHust (AU, AU), -

(AU, AU, o) FAU +BU AU, o) 1=
=[(AU;AU) () +(BU; AU, (o 2
2 AU I ) = {BU; AUY, o) 2
2N AU I ) =N BU I o I AU Nl )=
2N AU 0 =S NU N o I AU NI, )=

L,(Q)
2MAU ) = SCNU N, o 1U Iy >
2C* U, o, —0CIU L, o= (€ =8ONUIL, , -

Torna
IAU I o =[{AU; AU, o) +(AU;BU), o, I BUIE )| 2

> (AU; AU, |~ (AU BU | =1 BU I, )

2(C* =8O U,y o, =SCNUI, o =" NU I, 2
>(c*-26Cc-°) UL, -

Crie10BaTeIbHO, MOKHO HOJI0XKUT o° = C* —25C —5° . TeopeMa J0Ka3aHa.

JlokazaHHas Teopema IO3BOJSET YCTaHOBUTHh €IMHCTBEHHOCTH CHJIBHOIO PEILEHUS
OJTHOPOJHOM 3a1aun Tuna Pumana — I'mns6epTa.

Teopema 6. 3a0aua muna Pumana — I'unbbepma (8) umeem ne bonee 00HO20 CUNbHO-
20 peuleHus.

Jlnis jokazaTesbeTBa 10CTaTOYHO M0KA3aTh, YTO OJHOPOIHAS 3a/1a4a (8) MMEeT TOIbKO

Hynesoe pemenne. Ilycte AU =0. Toraa u3 nepasenctsa (10) cnexyer, uto ||U ||W2 @~ 0 u,
1

3Haunt, U =0 . Uto 1 TpeboBamock 10Ka3ath.
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Caaboe pemrenue 3agayu Tuna Pumana — I'mnb6epra
Jlnisi TIpOM3BOJIBHBIX YETHIPEXKOMIIOHEHTHBIX BeKTOp-pyHKIM U € SA(Q), V €
C”(£2) paccMOTPHUM BBIPAKEHHUE <A0U , V> . IHTErpHpYys 10 YacTsaM, MOIy4aeM paBEHCTBO

L)
4
(AU, 0= [ <2AjajU, V> dx =
o \J=1 4
4 4 -
:—f<U,ZAjT8/V> det [S (U, 4v)  v,ds =
Q J=1 e a0 =1 ®

= <U,iAjT ajV> de+ [(U,V),.vds.
Q R* o9

Jj=1
Ecmu BCKTOp-(I)yHKI_[I/ISI V mononHUTEIbHO YAOBJICTBOPACT 'PAaHUYHBIM YCJIOBUAM

V| =V,

x1:0:v3|BQ:V4|(’)Q:O’ (11)

X =h
TO

*

(MUY, o =(U.AF (12)

>L2(Q) ’
rac

Oneparop A™:= Ay + B" Ha30BeM (OPMATBLHO CONPSKEHHBIM OMEPATOpy A.
Yepes C,.(§2) obozHauymm Kiacc OGECKOHEUHO MU (PEPCHINPYCMBIX BEKTOP-QYHKIMH

V= ((x), v2(x), v3(x), va(x))", yaosrerBopsiormx ycnoBusim (11) H HHTEIPHPYEMBIX B KBa-
pate 1o {2 BMecTe CO BCEMH NMPOU3BOJHBIMU JI0 BTOPOTO MOPSJIKA BKIIOUUTEIHHO. 3aMbIKa-
aue C . (§)) 1o HopMe MPOCTPAHCTBA W, (€)) 06o3nauum uepes S ().

B cuny npunnuna npopomkenus Toxxaects [11, ¢. 100], paBeHcTBo (12) BeimomHseTCA
st Beex U € SA(Q) uV e S . ().

Ilycte U € Cp — pemenne 3anaun tuna Pumana — ['mins0epra. YMHOXHUM CKaISIpHO
00e vactn ypasHeHus (8) Ha mponsBoibHyto QpyHkumio Ve C,.(€2), Tora

(AU V), =(F;V)

L©)

<U; A*V>L2(Q) =(F7), -

1o HempepbIBHOCTH MOCIIEHEE TOKACCTBO Npopoinkaeres Ha Gpyukuun V e S .(Q) . Cnenys

L)’

C.JI. CoboneBy [12], chopmynupyem omnpeneneHue ciaboro peuieHus 3agaun tuna Pumana —
Iuns6epra.

Onpenenenune 7. Qynxkyus U € Ly(L) nazvieaemcs ciabvim pewienuem 3a0avu muna
Pumana — 'unebepma, ecau 0ns mobot V e S . (§2) umeem mecmo pagencmeo

<F’ V>L2(Q) - <U’ A*V>L2(Q)'
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.11 _
Teopema 8. Ilycmv C = min {—;—}, mampuya B(x) nenpepvisna 6 cioe ) u cywe-

V2 h

Ccmeyem yucio o € [O,(\E — 1) C }, maxoe, umo ons aooou U € S,(Q) evinoansemces

[8U,,0, < 81U, 0, (13)

L ()

Toeoa ons moooi F € Ly(Q) cywecmayem craboe pewsenue 3aoauu muna Pumana — I'unbboepma.
Joxka3aTenbcTBO. AHAJIN3 AOKA3aTEIbCTB JIEMM 3, 4 U TEOpeMbl 5 TO3BOJISET NIEPEHE-

.
CTH BCE TOJIYYCHHBIC PE3yJIbTaThl JIJIs onepaTopa A Ha omepatop A , B YaCTHOCTH CYIIIECT-
BOBaHHe yncna >0, Takoro, 4to 1ist ii000i V' € § . (§2) BHINONHSETCS HEPABEHCTBO

aly AV

<
W) — ‘ L@’ (14)

Hust pukcnposannoit GyHkumn F(x) € L(€2) n nponssonbHol pyHkumn V e S . (£2) pacemo-

TpUM (YHKIIHOHAT <F ,V> [Tonw3ysicy HepaBeHcTBamMu Komu-bynsikoBckoro u (14), mo-

L)’
JTyYUM

<|] AV

L) L) L© ‘

‘<F’ V> L©Q) —

1
1% ~|F
71,0 < I

L)’

o *
T.€. QYHKIIMOHAJ SIBJIICTCS JIMHEWHBIM OTpaHUYECHHBIM (PYHKIIMOHAIOM II H
e oHan (F,V eTC e orpaHuye onanom mo A V na

L(©)
HEKOTOPOM MOJIMPOCTPAHCTBE MpocTpancTBa Lo(L2). ITo Teopeme Xana — banaxa 31oT QyHK-
[IMOHAJ MPOAOJKAETCs Ha Bce mpocTpadcTBo [11, c. 210]. Torma mo Teopeme Pucca 06 06-
[IeM BUJE JIMHEWHOTO OTpaHNYEeHHOr0 (hYHKIMOHANA B TUJILOEPTOBOM MPOCTPAHCTBE, Haiizie-
tesa pynkius U(x) € Ly(€Q) Takas, 9To UMEET MECTO paBEHCTBO

<F’ V>LZ(S2) - <U’ A*V>L2(SZ) )

Cy1ecTBoBaHME c1ab0T0 perieHus 3aaaun tuna Pumvana — I'me6epTa (8) mokaszano.
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Basik A.L, Gritsuk E.V. The Riemann — Hilbert Type Boundary Value Problem for Orthogonal
Elliptic Systems in R

The class of elliptic systems of four differential equations of the first order with four variables orthogo-
nal type is considered in this paper. The questions of existence and uniqueness of the solution of Riemann-
Hilbert type boundary value problem are studied for this class of systems in the unbounded special domain.



