Haytmbze cmanmosll U 3aMemKu

C. A. ABJIBIMAHAIIOB

0 3AJJAYE PUMAHA-TWIBBEPTA JUISI OTHOI'O KJIACCA
HEJIMHEVHBIX YQJIJIMIITUYECKUX CUCTEM »-I'0 TIOPSIJIKA
HA ILJIOCKOCTHU C CUHT'YJISIPHOM TOUKOM

3agaua Pumana—I unebepTa A4 SMIMNTHYECKUX CHCTEM TICPBOr0 MOPSAKA HA MIIOCKOCTH C CHHTYILIPHOMH
TOUKOU u3yucHa B padorax [1-3]. PabGorei [4, 5| mOCBSAIIECHBI HCCICAOBAHUSIM PA3PCITUMOCTH 0000IIEHHBIX
3amau Pumana—I unsbepra Ais 3/UTMITHYCCKUX CUCTEM BTOPOTO U TPETHErO MOPSAKOB Ha MJIOCKOCTH C CHH-
ryJsipHO# Toukoi. B pabore [6] pacemorpena 3agada Pumana—I uis0epTa A1st OMHOTO Kj1acca TUHEHHBIX
SJUTUNITHYCCKUX CUCTEM 1-T0 MTOPSAKA HA IJIOCKOCTU ¢ CHHTYIISIPHOM TOYKOM.

IMycts 0 < <1, 0<y<1, n— ueaoe 4UC0, YAOBICTBOPSIOIICE HCPABSHCTBY

po 1o ey
2B 2

uG=1{z|z|<l} T={t]=1}.

Uepes S(G) 0603HaUIUM NPOCTPAHCTBO U3MEPUMBIX U CYLICCTBCHHO OTPaHUYCHHBIX B (¢ yHKUni f(z) ¢
HOPMOH

17 s, = supvrar] f(2)].

Hmxe Taxoke menomnpdyem caeayromue mpoctpanctsa. S (G) — kiaace GyHKIMHA f(z), ATI KOTOPBIX

|z|" - f(z) € S(G), rae v — meiictBurensHoe urcno. Hopma B S (G) ompeaemnsiercs o dpopmyiie

| £ llsue=] 21" -7 (2)

s’
B.n
rae W, (G) — xnace dynkumit z), A KOTOPBIX Py e L, (G).
z
or o o+ of [ aPH!
31ech EZEZE_B__ 0<pB< Sy E Fyr=y , k> 2 — menoe 9uco.

qu’B(G,y) — knacc GpyHkuuu f(z), npeacrapumeix B G B BHAC f(Z)Z(Z|Z|e)7Y -fo(z), rjae

Jo(2)eW [ (G), 6= lz—B; U (z) — xmacc ronomMopdubix B G pyHKIUH.

Paccmotpum B G ypaBHEHHE

aﬂ"WfZIA (z)aﬂ"k +4,(2)-H(2 )+ B2) - Hy(2.77) = F(2). M

rae 4,(z) € $,(G), (k =Ln), B(z)€ S, (G), F(z)<S,(G).
H,(z,W) u H,(z,W) kax QyHKIHHU OT z, U3MEPUMBI H CYIIECTBEHHO OTPAHUYEHBI B (7, OTHOCHTEILHO

W YAOBIETBOPSIOT YCIOBHUSM:
H\(2,0) = H (2.,0), (2

HHl(z,n;lV) ]VLIV(ZW)H . }HZ(Z,VZ/)_;Z(Z,VZ)} e .
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¢, >0, ¢,> 0 — 3agaHHBIC ACHCTBUTEIBHBIE YHCTIA.
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Eciu H,(z,0) #0, H,(z,0) # 0, To npeamnonaras, 4ro
H (z,00e S, (G), (k=12),
ypaBHECHHE (2) MBI MOKEM 3aITUCATH B BUC

5B"W+“21:A (Z)aﬁnk YA (2)-Hy(z W)+ B(z)-H, (2. W) = F.(2)

rae QyHKIHH
H3 (Z: W) = Hl (Z: W) - Hl (Z:O):
H,(zW)=H,(z,W)-H,(z,0)
yA0BACTBOPsHOT yenoBusm (2), (3), a
F(2)=F(2)-4,(2)-H,(2.0) - B(z)- H,(2.0) € S (G).

Ms! oTrIcKHBacM penieHue ypasHenus (1) u3 kmacca

n 2
S (DI WL(G), 2<g< v “4)
VIOBJICTBOPSIIOIICE KPACBOMY YCIIOBHIO
Re[r"W(2)|=g(1), 1€, ®)
2

rae m — uenoe uucno, g(H)e C*(M), a=1-=—.

Takum oOpa3om, MBI paccMaTpUBACM 3;[ecr,cil<aH0Hqucxm?1 Bu 00001CHHOM 3amauu Pumana—I wisbepTa,
K KOTOpOMY MIPUBOAATCS Oonee oOmue ciayyau | 7].

3anaua Pumana—I wisbepra qis ypasuaenus (1) npu B(z) = 0 usyuena B padore [8]. B 3aBucumoctu ot
COOTHOIICHHUS MEKIY 2 U 1 HAM MIPUXOANTCA (GOPMYIHPOBATE 3TY 3a4a4y B PA3THIHOM BHIC.

a) [lycte m = n. Torga paccMoTtpuM 3axauy:

3aoaqa A, Tpebyemcs naiimu pewenue ypasnenus (1) uz knacca (4), yoosnemeopsioujee parnuinomy
yenoguio (3).

Pemenue 3amaun A, OyaeM HCKaTh B BUIE

W(Z):(1_[sz)(2)+(2|2|9)"®(2|Z|e), (6)
TIe

: s D" (z] 2]y dG, ‘ dG,, y
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[
IGI E3|c3| c2|c| ” €16, °-C,01C, . 1) ” G161 —cn1|cn1|)
" Z:(—l)"(z|z|e)" dG, )
(TG U)() (I_B)knk g§1(§1|§1 |e _Z|Z|e)
) dG(;z U k)dGck
gcz(czmm—mcl) ” A I
B
0=

-p’
U(z) — nosas memssecTHas ynxims uz S, (G), 0<y <1, ®(z)e U, (G'): G' - obpas obnactu G npu

orobpaxkennu z' =z |z |”. ®ynxmuro O(z | z|”) seiGupaem Tak, uTobw QyHKIHA W(z), IpeacTaBIcHHAS B
suje (6), yaosaeTsopana ycrnosmio (3). [l atoro pynximio O(z | z|°) npeacrasuM B Buae
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ofz)z°)=(DL g))+ 0, (2] 21°). (7
Tac

(ng)(z): (Z|Z|9)Ig(r)z+z|z|e ﬂ

2ni { t—z|z|” 1t

®,(z]z°)= Z(ock((z 121 -(z) 2 |9)2<’"’”)”‘)+i[3k((z EREIE: |9)2<’"’”>”‘))+i[3m7n(z El i

ectu n=zm+1, qu(z | z |e): i,, ecmu n = m. 3aeck o, B, (k=0m-n-1), Bmfn — IPOHU3BOJIbHBIC
JCHCTBUTEIIHHBIC YHCIIA.

Ecnu noacrasum mpeacrasnenue (7) B hopmyay (6), To yukums W(z), onpenensemas o hopmyie (6),
ABTOMATHYCCKH YIOBICTBOPsICT KpacBomy yciosuto (5). [loacrasus a1y dyukiuw W(z) B ypaBaenue (1),

nonayuum Ans U(z) HHTerpaipHOe YpaBHCHHE

Uz) = (2,U)), ®)

i (6]

(PU)(z) = —:Z; A, (15 ) 2)- 4,(2) - H, (Z, (H“‘G’" U)(z) +(z)z") olz] z° ))—

_B(z)-Hz(z, Py (Z)+(E|Z|e)n®iz|z|eU—i—F(z).

3aeck GyHKIUS CD(Z | z |e) ompenencHa 1o dopmyie (7).
Ipu monyueruu opmysnet (8) ucmonas3oBansl creayomue udGepeHInATPHBIC CBOHCTBA OnepaTopa

[T"vke):

il O N )|

02"
o (F[ZmU)(Z) ~U(z).

oz"

Oneparop (P,U)(z) nepesoaut npoctpanctso S, (G), 0 <y <1 B cebs u ans mobeix U, U, € S (G)

CIIPABCITHBA OLICHKA
H(P4U1)(Z)_(P4U2)(Z) Hsy(@ SM'HUI _U2HSV(G)>
rac
n-1
M ="M, (|4, 5.0 M, (6014, D5 0 4620l Blls o)
=1
|Z|V*9 ng
= sup - ,
e (1—5)7TIGI|C|1 TCIE L 2] 2 )
|Z|Y+2e dGl dG .
M, =sup 2 2II ] Ce_ eII 1ty | ce_ e’A’
o (I-B)"= G|§1||§1|§1| Z|Z||G|§2| |§2|§2| §1|§1||
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2|7 dG, dG,,
M —
" zesa s mear=alicrae et
dG |z |(2m #+1)(1+6) dG
”' 1+ Cn - +sup &
TG P G 1 [ e =B B 1 11-G 1 P zlzf]
dGCS dGCnl
XLf|c2|-|c2|c2| <, 1C, [ ”|cn1| o 1C P Ca T

dG, |
XIJ 1,16, €018, 1)

[Tostomy npu M < 1 B CHITy MPHHLUIA CKATHIX OTOOPaKCHHUU CYINECTBYET CAMHCTBCHHOC PEIICHHC

ypasrenus (8) ms knacca S, (G) Jlerko MoxkHO nokasats, uto ¢pynkuns W(z), onpeaensemasn no popmymnam

(6), (7), mpunaanexur kaaccy (4). CaeaoBaTenpbHO, HMEET MECTO
Teopema 1. Ilpu m > nu M < I 3adaqa A, écecoa pazpeutuma. Mnozoobpasue peuernuii 5moii 3a0aqu

Modicem Gvimb naideno no Gopmynam (6), (7), 20e U(z) — pewenue ypasuenus (8) us kaacca S, (G).

6) [Iycte m < n. B aToM ciyuae popmyny (6) MBI He MOKEM HCIIONB30BATE CPa3y, TAK KAK TOrJa MOIY-
YHUTCA 337a4a ¢ OTPULATCIBHBIM HHACKCOoM. [TosToMy cHauana BBeAEM B paccCMOTPEHHE (PYHKITHIO

V) =(z|z") " W(2).
3anauy Pumana—I unpGepra Temeph NOCTABUM B CACAYIOIIECM BHJE:
3aoaua A,. Tpedyemcsa naiimu pewenue ypaenenus (1), 20e A, (z) € S (G), (k= L_n) A (2)e S, (G),
B(z)e S (G), F(z)e S
cmeenno ozpanuyenvt 8 0, omuocumenvno W yooernemeopaom yeaoeuam (2), (3), us xnacca
S ey (G W/ (G, (m —n)1+6)). )

yoosiemeopaoujee PAHUYHOMY YCI068Uio (3J).
Oyukius V(z) yI0BICTBOPSCT YPAaBHCHHUIO

(G), O0<y<l, H(zW) u H,(2,W) rax Qynuxyuu om z, uzmepumvl u cyuje-

m—n+y

‘WW iAk(z)aBn W A H, @+ B(2)H, , (2V)=F, (2), zeG,  (10)
re
H,,V)=(zz]") " H, (Z, (z] 2 |9)””"V(z)),
H,e7)=lz1) " 1121 "7 G)
F@=1z1"f F@).

U KPacBOMY YCIIOBHIO
Re[t V()] =g(t), teT. (1D)
3amaqu (10), (11) cooTBeTcTBYIOT 334a4e U3 nyHKTA a) nipu m = 1. [loaTomy perienne 31Ok 3a1a9u U3

kimacca (9) umeer Bug
V(Z)z(HBG’nU)(Z)+(Z|Z|e)nCD(Z|Z|e), (12)

rre ®(z|z|°)=(DPg)(2) +iB,.
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Oyukuus, 3anannas mo dopmyie (12), apromarudecku yaosieTBopset ycaosuro (5). Ecau dyHkumro,
3amannyio o dopmyiie (12), moacrasum B ypasueHue (10), To moayIuM HHTEIPATRHOC YPABHCHHS
Uz) = (P;U)2), (13)

Tae

(PU)(z) = —:2 A.(2) ([T )2) - 4,(2)- H, (Z, (HG’”U)(Z)+ (z1z1°) @z 2 |9))—

—B(z)-Hz(z, BG’nU(Z)+(E|Z|e)n-®iz|z|90+Fnm(z).

OueBnano, uro £, (z) € S, (G). Oneparop (P,U)(z) aBnserca cxateim B knacce S, (G) npu M < [.

Creposarenpro, npu M < | CymecTByeT ¢ANHCTBCHHOE petucHue ypasaenus (13) us knacca S, (G) . Oyn-

kuust V(z), onpenensiemas no dopmynae (12), mpunaanexur kmaccy (4). Ilostomy u3 dhopmyasr

V(z)= (Z |z )nim -W(z) cneayer, uro pyvaxuus W(z) mpunaniexut kiaccy (9). Utak, nokazana
Teopema 2. Ilpu m < nu M < I 3a0aua A, écezoa paspewuma. Mnoeoobpasue pewenuii 5moi 3a0aqu

ModHcem Ovime Haideno no gopmyre W(z) = (Z | z |e)n7m V(z), e0e V{(z) onpeoensemesi us (12), (13).
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Pesrome
Herisri tapayna BenbTpaM onepaTopbl apKbIIbl Ka3bIKTHIKTAFBI CHHTYIISPIIBIK HYKTEINI #-peTTeT] ChI3BIKTHI eMec DIUIMITHKA-
TIBIK JKYHeHiH Oip kiackl yimiH Puman-I unsOepTTiH jKMHAKTAay eceOiHiH IMEMiTy Maceeiepi 3epTTenred. KepceTinren ecenTiy
Y3IUKCI3 IMEMiTy MyMKIHIITHIH JKeTKITIKTI JKa37ialibl 0ap eKeH1 albiHFaH.
Summary
In this work solved Riemann-Hilbert problem for the nonlinear n-order elliptic systems in the plane with singular point.
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