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006 ucciaenoBanuu 3ajaun HeiliMmana s 3JIMOTUYECKNX CUCTEM
JABYX yPaBHEHUI 1IeCTOr0o MOpaJKa Ha IJIOCKOCTHU

Hexkacyp Myzoduposuu OJINHABEKOB
oy «®unauasi MoCKOBCKOIO roCy1apCTBEHHOI'O YHUBEPCUTETA,

uMm. M. B. Jlomonocosa B ropoge lymanbes

734002, Pecybiuka Tajpkukucran, r. yman6e, yia. Boxrap, 35/1

Annsoramusa. Kak n3BecTHO, Ha OCHOBE IIPUMEHEHNsI METO/IOB TEOPUN CUHIYJISIPHBIX HHTEIPAJIb-
HBIX ypaBHEHU ObLIN MOy I€HbI TOHKUE PE3YJIbTATHI B Teopun AuddepeHnnaabHbIX YPaBHEHUI
B YaCTHBIX ITPOU3BOIHBIX. B HacTosmeit paboTe n3yIaeTcst BOIIPOC O pa3pentmMocTy 3aaaan Heii-
MaHa JJId JIJIANTUYECKON CUCTEeMBI JIByX YPaBHEHMI 1IeCTOrO IOPsIKa C JIByMsI He3aBUCUMBIMU
IepeMeHHbIMU 10 OorpanuydeHHoit obsactu. Ilpu mccmenoBannn JaHHON 3371291 UCIIOIB3YETCS
MeTog, pa3zpaboraHubiii B. BosipckuM, cyTh KOTOPOro 3aK/IF09aeTCs B MOCTPOEHUU MATPUIHOM
GYHKIMY IO TJIABHOM YacTU CUCTEMbI U Pa3bUeHUU IOJIMHOMOB Ha, rOMOTONuYecKue Kjaccol. C
IIOMOIIBIO TOTO IOJXO0/a HAMM IIOKA3aHAa SJITUITUYHOCTD PacCMaTpuBaeMoil cucreMbl. Takke
IIOKa3aHO, YTO B COOTBETCTBHHU C I'OMOTONMYECKUMHU KJACCAMHU IJUIMITHYECKAs CHCTEMa JIBYX
YPaBHEHUII ¢ IBYMsI HE3aBUCUMBIMY IIEPEMEHHBIMHE IIIECTOI0 TOPSIIKA IKBUBAJIEHTHBIM 00pa3oM
[PUBOIUTCS K CUHTYJISIDHOMY WHTErPaJbHOMY YPaBHEHUIO 110 OrpaHuYeHHON obsactu. Meromom
epexo/ia K 9KBUBAJIEHTHOMY CHHIYJISPHOMY MHTEIDAJLHOMY YPaBHEHUIO HaiimeHbl 3 deKTus-
HBIE yCJIOBUsI HETEPOBOCTH U MOJIy4eHa (pOPMYJIa JJjIsi BBIYUCIEHUST MHIEKCA M3y JaeMOoil 3a/1adu.

KuaroueBble cjoBa: 3JTUNTHYECKas cucTeMa, 3a1ada HelfiMana, cCHHTY/IsipHBIE MHTErPaIbHBIE
YPaBHEHHsI, HETEPOBOCTb, MHJEKC 3aJ1a41

BanarogaprocTu: Pabora Beinosinena npu dbuHaHCOBOH noIepkKe Munobpraaykun Poccun B
paMKax peasu3aluy mporpamMMbl MOCKOBCKOTO IeHTpa GyHIAMEHTATIHHON U MPUKJIATHON Ma-
TeMaTUKH 110 corvamenuio Ne 075-15-2022-284.
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Abstract. As it is known, on the basis of the methods of the theory of singular integral equa-
tions, fine results were obtained in the theory of partial differential equations. In this paper,
we study the question of solvability of the Neumann problem for an elliptic system of two
six order equations with two independent variables in a bounded domain. During the study
of this problem, the method developed by Boyarsky is used. The essence of this method is to
construct a matrix function on base of the main part of the given system and split polynomials
into homotopy classes. Using this approach, the ellipticity of the system under consideration is
proved. It is also shown that, in accordance with homotopy classes, an elliptic system of two
sixth order equations with two independent variables can be equivalently reduced to a singular
integral equation over a bounded domain. Using the method of passing to an equivalent singular
integral equation over a bounded domain, effective Noetherian conditions are found, and a
formula for calculating the index of the problem is obtained.
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BBenenue

B pa6ore [1] B kpyre D = {z : |z| < 1} 6but0 u3yveHo guddepenimaibHoe ypaBHEHNE
BTOPOI'O MOPSJIKA

2
0*w Ow Ow
z O: Clj(ZL', y) 8xj8y2—j + bl(x7y) 6x + bZ(x7y)aw + bo(l‘, y)w - g(l‘, y)7 (01>
j=

rae a;(z,y),b;(z,y) (j =0,1,2) — xKBagpaTHble MaTPHUIBI pasMepa 2 X 2, w = (wy,ws) —
Hen3BeCTHas BeKTOP-PYHKINS IIEPEMEHHbIX & U Y, ¢ = (g1,92) — 3a/aHHasg BEKTOP-(DYHKITHS.

Oneparop, crosmmmit B jtesoit wactu (0.1), HasbiBaeTca SITHNTHYECKIM B 061actn D = DUT
c rpanmmeit I' = {z : |z| = 1}, ecm B moboit Touxe (z,y) € D BHITOIHAETCA yCIOBHE

2
det Z aj(z,y) # 0.
=0

st ypasaenusi (0.1) sadawa /upuxae craBurcs ciegytonmm obpasoMm: B objgactu D c
rpanuneii I Tpebyercs HaiiT perymsipaoe perienne ypasaenust (0.1), mpuHaiezkaiiee Kiaccy
C(D) u yaoBjieTBopsitoliee TPAHIIHOMY YCJIOBUIO

wlr = g(z,y). (0.2)

U3 paborsr M. . Bumuka [2] ciemyer, aro ecim cucrema (0.1) cuibHO ssuunTiaeckas (Cu-
crema (0.1) HA3BIBAETCSI CUJILHO SJIUIITUYIECKOl B TOUKe (X,%), €Cjii MaTpuia Z?:o aj(z,y)&’
ABJISCTCS TOJIOKUTETBHON /T MOOBIX JeficTBuTeabubix ancen &0, €L €2, me obpamaromuxcs
OJIHOBPEMEHHO B HyJb), To 3ajaun JJupuxise g (0.1) u conpsizkeHHOI cucTeMbl 06pasyroT
dpearoapbMoBy mapy rpaHndHbBIX 3aaa49. OOIue JITMITHIECKHe CUCTEMbI 9THM CBOCTBOM, BO-
obre rosopsi, He obsanaror. Kak mokaseisator npumepbl A.B. Bunasze (ewm. [3]), ogropognas
sagada (0.1), (0.2) jaurst S/IHIITHIECKO CHCTEMBI

82w1 _ 82(,(}1 _ 2(92(,«}2 —0
Ox? Oy? oxdy
82&11 82&)2 _ 82(,02 —0

0xdy + ox? oy?

MOXKET JIOIyCKATh OECKOHEYHOE YUC/I0 JIMHEHHO HE3aBUCUMBIX PEIleHn.

s mocraTodHo mumpoKoro Kiacca smnrudeckux cucreM 3agada (0.1), (0.2) u 6osee 06-
Iye TpaHuYHbIe 3aja49u u3ydenbl B paborax A.B. Bunanze [4-6], . H. Bekya [7,8], B. B. Bo-
spckoro |9, 10]. Bamaun, paccMoTpeHHBIE B 9THX paboTax, IPUBEEHBI K 9KBUBAJCHTHOMY HH-
TerpajbHOMY yPaBHEHHIO HOPMAJILHOTO THIIA, JOKa3aHa HETEPOBOCTH ITHX 3a/1a9 U HalIeH UX
unjekc. TecHas cBsI3b MeXK/Ly TeopHueil smunTudeckux JuddepeHnuaabHbIX yPaBHEHWA 1 Teo-
pueit GYHKINIT KOMIIJIEKCHOTO IIEPEMEHHOT0 CTaJia OUYeBUIHOM Ha ITpuMepe ypaBHenus Jlarmmaca.
DTO0 KJaccudecKoe HallpaB/ieHHe B Teopun (PYHKIMN, BOCXOsIIee K paboTaM Diijiepa U, 0COOEH-
o, Pumana. B nocieinee BpeMsi ycumBaeTcsi BHUMaHUE BBISIBJICHUIO CBsi3eil Teopuu (byHKITUH
¢ 6ostee obmME JudDepeHIMaTbLHBIMUA YPABHEHUAME ¢ YaCTHBIMU Tpou3BogabiMu Bua (0.1).

B patore [11] A. . Bosbnepr uccienoBan cucremy auddepeHiuagibHbiX ypaBHeHuil Bujia

5 (130 52 (030 )+ (5) 5, (4 3)=0 09)
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e
a—i g s—1 b—i —-s+1 q
CAN\s+1 —q )’ A q s+1)°

c_i s+1 —q a’—i qg s+1
A\ —q —s+1)7 S A\s—-1 —q )’

A =1-5"—¢* s,q — nomunombl: s = ARez", ¢ = AMmz" (z=x+iy, 0 < X < 1);

w1
W= ( > ; N — OPOU3BOJIbHOE HaTypaJsibHOoe uncyio (| o3Hadaer Tpancnonuposanue). B [11]
)

nokazano, uro cucreMa (0.3) sjumMnTHIECKas B €MHATHOM KPyTe, TaK Kak
2 132 Ly 22
det(aa + baf + caf +a >: Z(a + B ) .

PaccMOTpPEHBI CJIeIyoIue CONpsizKeHHbIE 33,1a4K:
3adawa 1. Haiitu B kpyre |z| < 1 pemenne w u3 xinacca K (rae K — kiace dyHKIwmit,
HEIIPEPBIBHBIX BMECTE C IIePBBIME IIPOU3BOAHBIMI B D = DUT 1 nMeonux Bropbie HellpephiB-
uble nmpoussonbe B D) cucremst (0.3), yaoBierBopsioliee rpaHidHOMY yeaoBuio w|pr = 0.
3adavwa 1*. Haiitu B kpyre |z| < 1 pemenne w u3 kiacca K cucrembl

SRR ) ) o

VJIOBJIETBOPSIIOIEe TPAHUIHOMY YCJI0BHIO W|p = 0.
[Tokazano, 9T0 UMEIOT MECTO CJIECYIONINE YTBEPKJICHUS:

[ RePy _ D7
Wglr = ([mPkl> (k = 1,27 ..... , N l - O, 1)

00pasyrom NOAHYN CUCTEMY AUHETHO HEZABUCUMBLT peulerut 3adavwu 1, 2de

1. Cmoabuwl

Pu=i 271 (1= r)(n 4+ 1= A) = (=1 As(1 = 7)),
Py =it A2 (1 = 1%) = (—1)'k2(1 = 1)

(z=z—iy, r=|z|, k>2).
2. Badaua 1* me umeem omAUMHBLT OM HYAA PeUEHU.
N3 stux yTBepKIAeHU CaeayeT, YTo undekc sadavu 1 pasen 2n.
B pabore [12] st paBHOMEPHO SJUTHIITHYECKOH CHCTEMBI M ypaBHEHUIT

u( )W—ZA,W axkax]+ =0 (0.4)

’]_

(Toukamu 0OO3HAYEHBI WICHBI MJIAIIIX MOPSIKOB 110 W ) € JOCTATOYHO TVIAKUME BEIECTBEH-
HBIME KO3 duimenrTaMn paccCMaTpUBAIOTCA KpaeBble 3a1a4un lupuxe

wlr = f
u Heiimana Ow
_|F =9

(v — BHyTpeHHsIsI HOpMAJIb) B KJIACCHIECKUX MTPE/IIOJIOKEHISIX.
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M3BecTHO, 9TO B Caydae m = 2 TakK »Ke, KaK JJId OJHOIO ypaBHeHHs, 3ajaun Jupuxie
u Heiimana mg cucremsr (0.4) mpu n > 2 mOCTaBIEHBI KOPPEKTHO M UMEIOT HYJIEBOI MHJIEKC
(em. [9,13]). Oxrako, Kak nokasbiBaeT mpumep (cM. [14]), yKe It SJIIHITHIECKUX CHCTEM TPeX
ypasHeHuit 3ajada upuxie, a BMecte ¢ Heit 3agada Heitmana (cm. [15]), Boobmie roBops, He
KOppeKTHBL. IIpu m > 2 mjs obecriedenns HeTepoBOCTH KpaeBoii 3a1a4u Jlupruxie Heobxoammo
noTpeboBaTh BbINOJHEHUE ycjoBus peryisipusyemoctu 7. B. Jlonaruuckoro (em. [16]): pamnr

/D{Z/I_1<y, )\1/+T>,)\Z/{_1<y, )\1/+T> }dA, yeT,

JIOJIZKEH OBITh MakcuMaJjieH. Bciojly B JlajbHeHIeM OHO IPeojaraeTcs BbITOJHEHHbIM. Ho

MaTpPHUIIbI

TOTJIA YCJIOBUE PEryJIApU3YeMOCTH OyJeT BBIIMOJHEHO U it 3aja4dn HeliMaHa, MOCKOJIBKY 00€e
381491 Pery/IApu3yeMbl WIH HeT ofHoBpeMeHHo (cM. [15]), Tak 1ro 3amada Heitmana Toxe Oymer
HerepoBoil. B [12] nokazano, uro unjekcs 3a1ad Jupuxie u Helimana coBnajaor u 3ajada
Heitmana gpearonbmoBa B CJIEAYONUX JIBYX CAydasx: p < n WX N HEYETHO.

1. IlocranoBka 3amauyn. OCHOBHOII pe3yJbTaT

Cirelyer OTMETUTD, UTO TEOPUsl ABYMEPHBIX CUHIY/ISPHBIX MHTErPAJILHBIX OIEPaTOPOB Ha-
XOJIUTCS B TECHON CBSA3M C TeOpHeil MPaHuYIHBIX 3a/a4 I SJTUITHIeCKUX crucTeM auddepen-
[UAJBHBIX ypaBHeHUit Ha 1ockoctu (cM. |7,8,17]). B nocaenuee Bpems [ JlxaHrnOGeKoBbIM
6L oty aeHsl (cM. Hanpumep, [18-25|) addexTupHbIe HEOOXOMUMBIE U TOCTATOYHBIE YCIOBUST
HETEPOBOCTH U POPMYJIBI JJIs OACUYETa UHIEKCA HEKOTOPBIX KJIACCOB JIBYMEDPHBIX CHHIYJIIPHBIX
OIIEepPaTOPOB 110 OrpaHUIEeHHON 0bsacTh. Vcnoab3oBanne 9TUX Pe3yIbTaTOB MO3BOJINIO, B 9acT-
HOCTH, TIOJIy4uTh B paborax [1,22,25] reoputo paspemmumoctu 3auaa JIupuxie n Heitmana jis
SJUIMITUIECKUX CUCTEM yPABHEHU BTOPOIO ¥ YETBEPTOIO MOPSIJIKA Ha JIOCKOCTH, U BBIYUCIUTh
MHJIEKC 9TUX 3aJ1a4 depe3 KOIPDUITUEHTHI CUCTEMBI.

B sTOM IyHKTE H3ydaeTcsa BOIPOC Pa3pelmMocTi 3a1aun Hefimana s s/ IuiTuaeckoi cu-
CTeMBI JIBYX YPaBHEHUII IeCTOro MopsijiKa Ha IJIOCKOCTH METOIOM IIEePeX0/ia K SKBUBAJICHTHOMY
CHHTYJISPHOMY MHTErpPaJbHOMY YPaBHEHHIO 110 OIPAHUYEHHOH 00J1acTu.

[Ilyctb D = {z : |z| < 1} — eauHWYHBI{ KPYr KOMILIEKCHOH IIJIOCKOCTH Z = T + 4y.
Pacemorpum inddepenimaibioe ypaBHEHHE MIECTOr0 MOPSIKa

8w i Ok ti Oktig
CL(Z)W + b(Z)ﬁ + = |:ak7j(2)m + ka(Z)m} = g(Z), (11)

e w(z) = u(z,y) + iv(z,y), koaddunumenter ypasaenus: a(z), b(z) Gyaem cunmrarh Herpe-

peiBHBIME B D, ¢(z) € LP(D), 2 < p < o0,

o _1fo 0N 9 _1(9 .0
0z 2\0xr Oy) 0z 2\ox oy)

[To rraBuoi#t wacTu cucremsl (1.1) mocrpoum Marpuily-hyHKIHO

ot~ (5o ")

DmmnruaaocTs cucteMsl (1.1) o3uavaer, dro jyist 060 Touku z € D u 1106010 He paB-

HOTO HYJIO KOMILIeKCHOro umeiaa o = €. 0 < § < 27 J0/KHO BBINOJHATLCA HEPABEHCTBO
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det G(z,0) # 0. OueBnno, 1To
det G(z,0) = |a(2)[* — [b(2)]* # 0

st Beex 2z € D. Otmernwm, ato B pabote [26] paccMaTpuBaeTes 3/IMNTHICCKAs CHCTEMa TIie-
CTOrO MOPsIJIKA OOIIEero BHja, OJHAKO HPUMEHUTEIbHO K (1.1) mosyueHHble pe3y/IbraThl OXBa-
THIBAIOT TOJIBKO CJIyYail CHIBHO SJITHITHIECKON CHCTeMBbI, T. e. Korja |a(z)| > |b(2)| s Beex
z€D.

MHOKeCTBO BCeX MOJMHOMUAIBHBIX MaTpull Buja G(z,0), yIOBIETBOPSIONIUX YCIOBUIO

det G(z,0) = |a(2)|* — |b(2)|* > 0(< 0) mns Beex z € D,

obozaaauMm vepes G (G7).

e marpunsl G', G us kmacca G mazoBem romoromHBIMEI G' ~ G2, ecim cymecTByer
ceMeficTBO MOJIMHOMUATBHBIX MaTputl, G1(7) w3 GT, HenpepbIBHO 3aBUCSINUX OT JEHCTBATE b
Horo nmapamerpa 7: 0 <7 <1, Takoe, 4TO

Gto)=g', G*(1) =g

JlBe 3/UIIITHIeCKIe CUCTEMBI 13 MHOYKECTBA BCEX JIIMITHUECKUX cucTeM (9) ¢ 0JuHaKOBOi
[JIABHOM 9acThio Takoi, uro G(z,0) € G MOXKHO TOr/Ia U TOJILKO TOTJIa COSIMHUTD HEIPEPbIB-
HbIM 11yTeM B GT, ecim XapakTepucTuIecKue MaTpUIHbIE OJMHOMbI 9TUX CUCTEM TOMOTOIIHBI.
Takum 06pa3zoM, COOTHOIIEHHE TOMOTOINY pa3buBaeT G Ha JBa K/Iacca FOMOTOIUN — CBA3HBIE
OTKPbBIThbIE MHO2KECTBa.:

kacc e, B KoropoM BeImosmserca nepasenctso |a(z)| > |b(z)| mas Beex z € D

KJIacc €, B KOTOPOM BbINOJIHsIeTcsl HepasencTso |a(2)| < |b(2)| ama Beex z € D.

DTH K1acchl 00pa3yioT HOJHYIO CHCTeMy MHOXKecTBa, GT, T. e. G' n G? nz F'* mpunajexar
HEKOTOPOMY KJIacCy €5 TOIJa U TOJLKO Torja, Korja Gl ~ G2.

Bagaua Heiimana cocrour B naxoxzaenmn bynxmm w(z) m3 knacca WE(D) N C(D),
yioBjieTBopstionieil BuyTpu obiactu D ypasuenmio (1.1), a ma ee rpanune I’ cieyonmm
KpaeBbIM YCJIOBUAM

Ow 0%w
W(Z)|F: 0, % 1_,: 0, w F: 0, (12)

Ow o
e an IIPpOU3BOJHAasA II0 HallpaBJICHUIO BHYTPEHHEUM HOPMaJId B TOYKaX KOHTYpPa F

Ussectno (ea. [8,17]), aro mobas kommexcnosnasuas bynxnus xiacca WE(D) N C(D),
VJIOBJIETBOpsiiolas Ha rpanuie [' oJHOPOJAHBIM KpaeBbiM yeiaoBusaM (1.2), npejcrapisercs B
BUJIE

w(z) = - / / Go(2 O f (Q)dsc.

C IPOU3BOJIbHOI KOMIUIEKCHO3HAYHON 110THOCTBIO f(2) € L,(D), tne Gg(z,() dyukius I'pu-
Ha OMTapMOHMYECKOTO ypaBHeHus: B obsactu D :

1—222
¢ —

OueBuHO, YTO BCe MPOM3BOJHBIE OT (DYHKIUU w(2) MO0 2z WU Z JIO HATOTO HOPSKA Jia-

Gs(2,Q) = ¢ = 2"In —C— 2P =) = ¢ + %(1 — 21 = [¢*)*.

IOT MHTErpaJbHbIE OIEPaTOPbl C HENPEPBIBHBIMU SJIpAMU UJIU C SJIpaMU, UMEIOIUMHI CJIadyIo
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OCODEHHOCTD U, CJIE/IOBATEILHO, SIBJISIOTCS BIOJIHE HelpepbIBHBIME B L,(D) (1 < p < 00) ore-
paTopaMu.
- 6
Henocpecrsennsblil 1mojicueT 1oKasblBaeT, 4TO ‘37‘3’ ompeesngercd 1o hopMyIIe

5 = [ K@) (1.9

rje
A 3¢ -2
K(ZaC) W(C—Z)4 +K1(Z> )7 K( 7C)_ 71'(1—26)4.
AHaJIOrTIHO TIOJTY UM )
0w
9505 f(2). (1.4)

B1ech cieyer OTMETHTD, 9TO MHTErpajibHblil oneparop ¢ sapom K (z,() BO BHYTPEHHBIX
Toukax obmacT DD mMeeT 0COGEHHOCTH INOpSJIKa 2, MO3TOMY HHTErpaJ HyKHO HOHMMATH B
cMbIc/Ie TiaBHoOro sHadenus no Komm. Yro Kacaercs Todek rpanunpl, T. e. korna ¢ € I', To
HETPY/IHO TIPOBEPUTH, UTo B 3ToM caydae K (z,() = 0.

[MoxcraBisis 3Hadenus npoussoanbix u3 (1.3), (1.4) B ucxognoe muddepenimanibHoe ypas-
nenue (1.1), aust onpenenenust byuxmuu f(z) MOJYyUUM Cleyioliee IBYMEPHOE CHHIYJISIPHOE
UHTErpajbHOe yPABHCHHE

a(z)f(2) +0(z)(S"f)(2) + (Tf)(2) = g(2), (1.5)

rjae T — Brosme HenpepbiBublii B LP(D), p > 2 omneparop,

sne--2 [ (g - 534 - (fl‘_i)g)i )£(C)dse.

Unrerpanbroe ypashenne (1.5) OTHOCHTCS K JIByMEPHBIM CHHIYJISIPDHBIM HHTErDATHHBIM

YDABHEHUsIM C YETHBIMU XapaKTEePUCTUKAMU 110 OTPAHUYEHHON 06JIACTU, KOTOPbIE M3Y4YeHbl B
pabore [20]. /lasee K CHHIYJSIDHBIM HHTErpajbHBIM ypaBHeHusIM (1.5) mpuMeHsieTcsi pes3yiib-
Tatbl u3 [20], 1 B 3aBMCHMOCTH OT TOMOTOIMYECKUX KJAaccoB €+ s 3ajgaun Heiimana (1.2)
SILIANITHIECKOl cucreMbl (1.1) mostydnm cieyroriee yTBEp K/ ICHIeE.

Teopema. /Jlas mozo, wmobu 3adaua (1.2) das sarunmueckol cucmemv, (1.1) 6 xaacce
I/Vp6 (D), 2<p<o0 6viaa HEMEPOBOT, HEOOTOOUMO U JOCTRATMOUHO BVNONHEHUA YCAOBUL

la(2)] # |b(2)| dan 6cex z € D, a(t) #0 Odas scex t €T,

npuvem, ecau |a(z)| > |b(2)|, mo undexc 3adavwu pasen 0, a ecau |a(z)| < |b(2)], mo undexc
3adavu pasen

= —% [arg a(t)] -

IIpumep. B kauecTBe mpumMepa paccMOTpuM cjeiyioriee nauddepeHimaibHoe ypaBHEeHIE

. 0w w

S s g 9

rje A — KOMILIEKCHBII TTapaMeTp, yJ0BIeTBOPSONUil HepaBeHCTBY |A| > 1, m — mpousBoJib-
HOe HATypaJbHOE YHCJIO. YCTAaHABINBAETCS, UTO COOTBETCTBYIONIEE CHHTYISPHOE NHTErPAIbHOE
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ypasuenue 3ayiaqn (1.2) metomom passoxkenus uckomoil dyuknun f(z) B psg Pypbe 10 110-

JIAPHOMY YTJIy, OTHOCUTEIbHO KO3 duiineHToB Pypbe CBOAUTCS K CHCTEMaM WHTErPaJIbHBIX

ypaBHEHUI C gJpaMW, OJIHOPOJIHBIMU Topsaka —1. /lokasbiBaeTcs, 9TO OJHOPOJIHAA 3a/1ada

(1.1), (1.2) mmeer poBHO 61 JMHEHHO HE3ABUCHMBIX DEIICHHI (HAJ| [OJIEM BEIECTBEHHBIX M-

ceJl), a CONpsi?KeHHas OJIHOPOJIHAS 3a/1ada HeHYJIeBBIX peleHuit He uMeeT. OTCIoa coiejiyer, 9ro

WHJIEKC 33/1a9W paBeH 6Omn.

1]

2]

3]

4]

5]

[6]
7]
18]

19]

[10]

[11]

[12]

[13]

References

I'. IIxxkaarubekos, “O06 OHOM KJjacce JIByMEPHBIX CHHIYJISPHBIX HHTEI'PAJBHBIX OIEPATOPOB U €r0
MIPUIOXKEHUSAX K KPAEBbIM 3a/1adaM JJIsT JINITHIECKIX CUCTEM ypaBHEHUH Ha 1aockKocTu’, oka.
PAH, 330:4 (1993), 415-419; aunru. nep.:G. Dzhangibekov, “On a class of two-dimensional singular
integral operators and its applications to boundary value problems for elliptic systems of equations
on the plane”, Dokl. Math., 47:3 (1993), 498-503.

M. M. Bumnk, “O CHUIbHO 3JUIMITHYECKUX cHUcTeMax anddepeHnaibibX ypapaeruit”, Mamem.
c6.,29(71):3 (1951), 615-676. [M. I. Vishik, “On strongly elliptic system of differential equations”,
Mat. Sb. (N.S.), 29(71):3 (1951), 615-676 (In Russian)].

A.B. Bunagze, “O06 e IUHCTBEHHOCTH pellleHnst 3aaa4u Jlupuxiie s 3JUIMNITHIECKUX YPaBHEHMIA ¢
qacTHbIME npon3BogHbiMu’, YMH, 3:6(28) (1948), 211-212. [A. V. Bitsadze, “On the uniqueness
of the solution of the Dirichlet problem for elliptic partial differential equations”, Uspekhi Mat.
Nauk, 3:6(28) (1948), 211-212 (In Russian)].

A.B. Bunasize, “006 samunTudeckux cucreMax guddepeHnnaabHbIX yPaBHEHWH ¢ YaCTHBIME IPO-
U3BOJHBIME BTOpOro nopsiyka’, Joxa. AH CCCP, 112:6 (1957), 983-986. [A.V. Bitsadze, “On
elliptical systems of second order partial differential equations”, Dokl. Akad. Nauk SSSR, 112:6
(1957), 983-986 (In Russian)].

A.B. Bunasze, “I'panngnble 3aja9u sl CUCTEM JIMHEHHBIX Ju(PEpEHIMATbHBIX YPaBHEHWH 9J1-

munrudeckoro tuna”, Coobwenus AH I'pysCCP, 5:8 (1944), 761-770. [A. V. Bitsadze, “Boundary
value problems for systems of linear differentiation alternate equations of elliptical type”,
Communications of Academy of Sciences of Georgia, 5:8 (1944), 761-770 (In Russian)].

A.B. Bunasze, Ypasrernus cmewannozo muna, Hayka, M., 1959. [A.V. Bitsadze, Mized Type
Equations, Nauka Publ., Moscow, 1959 (In Russian)].

. H. Bekya, Ob6obwennvie anarumuueckue dynxyuu, PUSMATTNUIZ, M., 1959. [I.N. Vekua,
Generalized Analytic Functions, FIZMATGIZ, Moscow, 1959 (In Russian)].

N. H. Bekya, Hosvie memodos pewerus aarunmuyeckur ypasrerut, TOCTEXUI3 AT, M., 1959.
[I.N. Vekua, New Methods for Solving Elliptic Equations, GOSTEXIZDAT, Moscow, 1959
(In Russian)].

B.B. Bosipckuit, “O 3amade Hupuxje juisi CHCTeMbl yPABHEHWI SJUTUIITUYECKOTO TUIA B IPO-
crpancree”’, Broana. Hoavckot AH. Cepus mamem. acmp. u ¢us. nayk, 8:1 (1960), 1050-1052.
[B. V. Boyarskiy, “On the Dirichlet problem for the system of elliptic equations of a type in
space”, Polands Bull. Mathem., Astr. and Phusicz Series, 8:1 (1960), 1050-1052 (In Russian)].

B. B. Bosipckuii, “HekoTopble IpaHUYHbBIE 331a491 JIJIs CUCTEMbI y PABHEHHI 3JUIMIITHYECKOIO THIIA
Joka. AH CCCP, 124:1 (1959), 1-4. [B.V. Boyarskiy, “Some boundary value problems for a
system of equations of elliptic type”, Dokl. Akad. Nauk SSSR, 124:1 (1959), 1-4 (In Russian)].

A.UN. Bomsrmepr, “O6 wunmekce zamaun Jlupuxmue’, HUszs. eysos. Mamem., 1960, Neb, 40-42.
[A.1. Vol'pert, “On the index of the Dirichlet problem”, Izv. Vyssh. Uchebn. Zaved. Mat., 1960,
Ne5,40-42 (In Russian)].

B. U. IleBuenko, “O coBnajeHun mHaekcoB 3aia4 dupuxie nu HeiimaHa 1 3/UIMITHYECKUX CH-

crem”; Jloka. AH CCCP, 221:5 (1975), 1050-1052. [V. 1. Shevchenko, “On the coincidence of the
indices of the Dirichlet and Neumann problems for elliptic systems”, Dokl. Akad. Nauk SSSR,
221:5 (1975), 1050-1052 (In Russian)].

B. 1. [lleBuenko, “O6 omHO#l Kpaepoil 3a1ade 1jisi BEKTOPa, FOJIOMOPGHOIO B HOJIYIIPOCTPAHCTEE”,
Joxa. AH CCCP, 154:2 (1964), 276-278. [V.I. Shevchenko, “A boundary-value problem for a

vector which is holomorphic in a half-space”, Dokl. Akad. Nauk SSSR, 154:2 (1964), 276-278
(In Russian)].



OB UCCJIEJJOBAHUU 3AJTAYN HENMAHA JI/1d SJIJTUIITUYECKUX CUCTEM 201

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

22]

23]

[24]

[25]

[26]

B. 1. IIlepuenko, “O6 31IMITHYECKUX CHCTEMAaX TPEX YPABHEHHI C Y€ThIPbAM HE3aBACUMBIMHY IIe-
pemenubivu”, Joka. AH CCCP, 210:6 (1973), 1300-1302. [V. 1. Shevchenko, “On elliptic systems
of three equations in four independent variables”, Dokl. Akad. Nauk SSSR, 210:6 (1973), 1300~
1302 (In Russian)].

B. . IleBuenko, “O6 ogHOM HHTErPAJbLHOM IIPEJICTABJIEHUN BEKTOPA, NOJIOMODPMHOrO B mmape”,
Joka. AH CCCP, 153:6 (1963), 1276-1279. [V.I. Shevchenko, “An integral representation of
a vector which is holomorphic in a sphere”, Dokl. Akad. Nauk SSSR, 153:6 (1963), 12761279
(In Russian)].

A.B. Jlomarunckuii, “O6 omHOM crocobe MpUBEAEHUsST TPAHUYIHBIX 3aJad [JjIs CUCTEMBI audde-
PEHITMATHHBIX YPABHEHUN SJIHITUIECKOTO TUMA K PETrYISPHBIM HHTEIPATBLHBIM YDABHEHUSIM
Yip. mamem. orcyph., 5:123 (1953), 1127-1131. [Ya. B. Lopatinskiy, “On one method of reducing
boundary value problems for a system of differential equations of elliptic type to regular integral
equations”, Ukr. Mathem. Journal, 5:123 (1953), 1127-1131 (In Russian)|.

A.Jl.  xypae, Memod cuneysapubvir unmezpasvhinr ypaswenut, Hayka, M., 1987.
[A.D. Dzuraev, Method of Singular Integral Equations, Nauka Publ., Moscow, 1987 (In Russian)].

I. Txanru6exkos, “O HEKOTOPBIX JBYMEDHBIX CHHIYJISPHBIX HHTErPaJbHBIX oneparopax’, Ma-
mem. samemru, 46:5 (1989), 91-93. [G. Dzhangibekov, “Some two-dimensional singular integral
operators”, Mat. Zametki, 46:5 (1989), 91-93 (In Russian)].

I". xanrubekos, “HérepoBocTh M WHAEKC HEKOTOPBLIX IBYMEPHBIX CHHIYJISPHBIX HHTEIPAJIb-
HBbIX omeparopos”’, H3ze. eyszos. Mamem., 1991, Ne1, 19-28; anri. nep.:G. Dzhangibekov, “The
Noethericity and the index of some two-dimensional singular integral operators”, Soviet Math.

(Iz. VUZ), 35:1 (1991), 21-31.

I'. JTxxanrubekos, “O HETEPOBOCTH U WHIEKCE HEKOTOPHIX JIBYMEPHBIX CUHTY/ISIPHBIX HHTEIPATBLHBIX
ypaBHeHU# ¢ paspbiBHbIMU Kodddunuentamu’, Hsze. eyzos. Mamem., 1992, N9, 25-37; amnr.
nep.:G. Dzhangibekov, “On the Noethericity and index of some two-dimensional singular integral
equations with discontinuous coefficients”, Russian Math. (Iz. VUZ), 36:9 (1992), 22-33.

I'. II>kanru6ekos, “O HEKOTOPBIX ABYMEPHBIX CUHIYJISIDHBIX MHTErPAJIbHBIX OllepaTopax IO orpa-
uuvyennoit obiacru”’, Joka. PAH, 383:1 (2002), 7-9; anri. uep.:G. Dzhangibekov, “Some two-
dimensional singular integral operators in a bounded domain”, Dokl. Math., 65:2 (2002), 149-151.

I Txanrubekos, .M. Omunabeko, “K Teopum HeTepa IByMEpPHBIX CHHIYJISIPHBIX OI€pa-
TOPOB U ee MPUIOXKEHHS K KPAeBbIM 3aJadaM I SJUIMITHYECKUX CHCTEM ypaBHEHUI der-
Beproro mopsaka’, Becmuux Camapcrozo ywusepcumema. Ecmecmeennonayyunas cepus, 26:1
(2020), 7-13. [G. Dzhangibekov, J. M. Odinabekov, “On the Noether theory of two-dimensional
singular operators and applications to boundary value problems for system of fourth-order
elliptic equations”, Bulletin of Samara University. Natural Science Series, 26:1 (2020), 7-13
(In Russian)].

I". Jxxanrubekos, 1. M. Oqunabekos, I'. X. Xymkanazaposa, “O06 ycjaoBusIX HETEPOBOCTH U UHIEK-
ce OJTHOTO KJIACCa CHHTYJISTIPHBIX HHTErPAIbHBIX OMEPATOPOB 0 OTPAHNYEHHON OTHOCBSI3HOMN 06J1a~
cru’, Becmn. Mocxk. yn-ma. Cep. 1. Mamem., mex., 2019, Ne2, 9-14; anri. nep.:G. Dzhangibekov,
J.M. Odinabekov, G. Kh. Khudzhanazarova, “The Noetherian conditions and the index of some
class of singular integral operators over a bounded simply connected domain”, Moscow University
Mathematics Bulletin, 74:2 (2019), 49-54.

I". Ixanrubekos, 1. Xymkanazaposa, “O HETEPOBOCTH M WHJEKCE HEKOTOPBHIX JIBYMEPHBIX CHH-
I'YJISIPDHBIX MHTErPAJIbHBIX OIEPATOpax Mo orpaHudenHoii obsmactu”, Joxa. PAH, 396:4 (2004),
449-454; anri. nep.:G. Dzhangibekov, G. Khujanazarova, “On the Noetherian property and
index for some two-dimensional singular integral operators over bounded domains”, Dokl. Math.,
69:3 (2004), 394-399.

I". Txxanrubekos, I'. Xymxkanazaposa, “O 3agade dupuxiie g 3JUIMITHYECKON CHCTEMBI JIBYX
ypaBHeHHil 4eTBeproro nopsiyyka Ha tockocru”, Jloxa. PAH, 398:2 (2004), 151-155; anr
nep.:G. Dzhangibekov, G. Khujanazarova, “On the Dirichlet problem for a fourth-order elliptic
system of two equations in the plane”, Dokl. Math., 70:2 (2004), 696-700.

I1. T. dpi60oB, “O paspemumMocTu epBoii KpaeBoit 3a1a4u st 1udHepeHIuajIbHOr0 yPABHEHUST 3J1-
JIUIITHYIECKOro Tuia mectoro nopsiaka”, Joxa. AH CCCP, 202:6 (1972), 1251-1253. [P. T. Dibov,
“The solvability of the first boundary value problem for a sixth order differential equation of
elliptic type”, Dokl. Akad. Nauk SSSR, 202:6 (1972), 1251-1253 (In Russian)].



202 . M. Ogunabexon

Nudopmariusa o6 aBTope

OaunabekoB /I>xacyp My3odupoButd, Kam-
IUAT (DPU3UKO-MATEMATHIECKUX HAYK, 3aBEIYIO-
it Kadeapoit MaTeMaTUKK U €CTeCTBEHHBIX HAYK.
Oumanm MOCKOBCKOIO TOCYJapCTBEHHOTO yHUBEP-
curera um. M. B. Jlomonocosa B ropose lyman6e,
r. Jyman6e, Pecnybiuka Tamxukucran. E-mail:
jasur-79@inbox.ru
ORCID: https://orcid.org/0000-0001-9851-9895

IToctynuna B pemaknuio 30.01.2023 1.
[TocTynuna nocite penensupoBanus 26.05.2023 1.
[Mpunsra xk nybaukammm 09.06.2023 r.

Information about the author

Jasur M. Odinabekov, Candidate of
Physics and Mathematics, Head of Mathematics
and Natural Sciences Department. Branch of
Lomonosov Moscow State University in Dushanbe,
Dushanbe, Tajikistan. E-mail: jasur-79@inbox.ru
ORCID: https://orcid.org/0000-0001-9851-9895

Received 30.01.2023
Reviewed 26.05.2023
Accepted for press 09.06.2023



	Постановка задачи. Основной результат
	toReferences

