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3AOAYHA MAPKYLUEBUYA B KITACCE ABTOMOP®HbIX ®OYHKLIUN
B CITYYAE NMPOU3BOJIbHOU OKPYXXHOCTH

A.A. [Tampywes

Ipennoxen meToa sIBHOTO pellieHMsl KpaeBoil 3agaun MapkyineBH4Ya B
Kjaacce aBToMOpdHbIX PYHKUAH OTHOCHTENLHO (PYKCOBOH Ipynnsi BTOporo po-
aa. Kpaesoe ycioBue 3axaun 3a1aHo Ha IVIaBHOH OKPY:KHOCTH, M3 KOTOpoOil yaa-
JieHbl BCe NpexeibHbIe TOYKH rpynnel. HonydeHo peuienue 3aga4u B 3aMKHYTOMH
dopme npu JONOIHUTEILHOM OTPAHHYEHUH, HAJOKEHHOM HAa KOIPPUIHEHTDLI

sapaun: pynxums a(?)/(b(t)+1) ananurnuecku npogo/rkama B obnacts D_ u

asToMopdHa oTHocuTeabHO [ B HT0li 061acTH.
Kniouesoie cnosa: kpaesvle 3adauu 01 ananumudeckux ynxyud, 3ad0ava Map-
KVULeBUYd, a8MoMOpphHbLE DYHKYUL.

1. HocTanoBKa 3aa4n
Myere T':0y(2) =z, 03(2), k=1,2,... — KOHeuUHONOPO:KAEHHAS (PyKCOBa I'PyIia BTOPOro poAa, ©

. - -
— o6pikHOBeHHas Touka rpynnbl. Ouesuano I =ToToT  rue T:z" =z + r02 / (z—zo) — nipeobpaszo-

BaHME CUMMETPHM OTHOCHTENILHO ITIaBHOHM OKpyxHOCTH L.. W3BecTHO, 4TO Takas rpynma spisercs
rpyrmoit apobHo-InHeHHbIX npeobpasoBanuii nepsoro knacca [4]. Ilycts R, — dyHnameHTanbHas o6-
nacts Qopaa, p — pon pynaameHTanbHoM obnactd, S — 06nacTh MHBAPHAHTHOCTH rpymmsl, D, —
COOTBETCTBEHHO BHYTPEHHOCTb U BHELIHOCTb TJIABHOH OKPY)KHOCTH, R, =RyND,, L, — MHOXECTBO
OyTr TIaBHOH OKPY>KHOCTH, MOJy4aeMoi H3 L yaaneHHeM BceX NpeaesbHBIX TOYEK TPYIITbL.
3ajmaua Mapkymiesrya B KJ1acce aBTOMOP(RHBIX GyHKIMH CTaBUTCS CieQyIoUM obpasom: TpeOyer-
Csl ONpPEJENUTh KyCOUHO-aHATMTHYECKYIO, aBTOMOP(HYIO OTHOCHTENBHO FPYMIibl JPOOHO-THHEHHBIX
npeobpaszosanuii I' dyHkumio w(z), ecnu Ha koHTYpe Ly = LM R, €e KpacBbie 3HAUSHUS CB3aHBI CO-
OTHOLIEHHEM
v, ()= alOy_() +bOw, O+ f©), (n)
rae a(r), b(t) u f(t) ynosnetsopsmior ycnosuio Ienbaepa, a{t)=0, b(r)=0, b(r)+1#0, dyHkums
a(t)/ (b(t)+ l) aHaJIMTHYECKH MPOROMKUMA B o0nacte D_ u aBroMopdHa orHocutensHo I B obnactu

D_. Ecim f(¢)=0, T0o nMeeM 0ZHOPOAHYIO 3afiaday Mapkymesnuua. Pemienyie uiercs B kiacce (QyHK-
LM, HCUe3arouX Ha OECKOHEYHOCTH.

2. Pemenne 3aaaun MapkyimeBHua
Tlepenuinem (1) B BUIE

a(t 2b(t t
2Oy 1)+ 22D Rey, 1+ L O
b(t)+1 b(t)+1 b(r)+1
d, cuutas Rey, (f) U3BECTHOM, PacCMOTPHM COOTHOIIEHHE (2) Kak KpaeBoe ycJjiopHe 3afaud PuMana B
Kiacce aBTOMOpQHBIX PyHKUHH oTHOCHTEbHO Tpymmbl . Torna ee pewieHyre OTHOCHTENBHO (PYHKUMH

w ()= (2)

v, (2), ecnize D,
Q(z)=4y a(z)
o) 1(// (z), ecnuzeD._
oripesienutces GopMynoH [5]
_ L[ 20) f(@® S
Q(z) = 2”"Lo[b(f)+1 Rey, (t)+ ey ]A(z t)dt + ; ;& (z,0)+ ¢y, 3)
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2b(t x, ecmu |b(1)|<], tel,,
x = Indy a(0), k= Ind; (b(t)+1), xy = Ind|_ @) ={ 0

b()+1 |xk—kKy, ecmu |[b()|>11el,.
ArtomopdHblii ananor sapa Ko 4(z,7) umeet Bua [3]
Az, 7) = K(z,7)~ o (1)K (z,09)) —...— 0,(7)K(z,0,,),
©£ — pon ¢yHnamMeHTanbHOH 061acTH Ry,
K(eo) - i a;(r) ﬂw{ 1 }
o(r)-z 0| T—0;(z) T-0;(0)

rzie TpeAnoaaraeTcs, 4To 6CCKOHC‘~IHOCTB HE SIBJISETCSE HEMOABWKHOH TOUKO# rpeobpa3zoBaHus Ipyniibl
I'. ®yHknun

: £, 0, ()
gk(z,oo)zz"+;(af(z)—a§(oo))—; (;c—-l)! K(z,a,), k=1,.,ky -1

ABAAOTCA KO3 QPHUMEHTAaMH pas3niokeHus sapa A(z,7) B OkpecTHOCTH T=00. B TOoYkax
a;eRy\Ly, a; #zy, j=1,...,0 ¥ B TOUKaX, KOHIPYSHTHBIM UM, QYHKLMA &y (z,90) MMEET MPOCTHIE 0~
mockl. Tlogbepem uncia ¢, takuM oOpasoM, urobsl BerieTbl GyHkuuy €X(z) B TOUKaX 4;,j=1,..,p,

OblH paBHbI HYJIO, YTO ofecrneyuT aHaTUTHYHOCTD (I)yHKIII/IH B 3THX To4Kax. TO €CTb NOIKHEI BbITOJI-
HATHCSA paBCHCTBA.

! 1 25(7) (@) . |
2, ol = 7 L(rm RV DT g ayar |0 Tl K020, @
1 2b(r) (@ o
gy b [b(r)+ n Rey, (r)+ o 1}ay(r)dr =0, j=L.,p, x,<50. )

Feom r (O<r< min{ 2K —1}) — paHr MaTpuLBl KO3hGULUHMEHTOB chcTeMbl (4), TO MPY BBINOHE-

HUM 3THX YCJIOBMH Pa3pelIMMOCTH PELIEHUE 3aBUCHT OT K —7 NPOM3BOJIBHBIX MOCTOSHHBIX HaJl NOJIEM
C.
Ha ocnopanuu ¢opmysi Coxoukoro u3 paBeHcTBa (3) MMeeM Ha KOHTYpe L

w, ()= 1 j {MRW@ (1) + J—F-(f—)—} A(z,r)dr +

271 2 b(r)+1 b(r)+1
(6)
xg—1
\ b(t) f@
+ Z ;& (t,00) + B+ Rey (1) + TS +c

C mpyro# CTOpOHBL, 3aMETHM, UYTO Q)ymcmm . (z) ompenenseTca B obnacty R, ¢ TOYHOCTBIO IO MHH-

MOTO [IOCTOSIHHOTO Yepes3 3HauYeHHe CBOEH neﬁCTBnTeanOﬁ 4acTH Ha KOHType L, [2]:

v, (2)=— j Rey, (1) A(z,7)dr + 22 ¥ K(z,a,)- B+ic, (7)
Lo 7=

1 1 .
B=— _fRew+(r)A(zo,r)dr, 7;== [Rey, (D)o, (x)dz, j=1.....2p,
27i i
Ly Ly
€CJIH BBITIOJHAOTCS O YCIOBMH pa3peiiMOCTH
(a;-70)" ——— .
fRe%(r) 00)+ 50, (@) dr =0, j=1....p. (8)
Iy (-
Touxu a;, j =1,..., p BoIGHpaeM Takium 0Gpa3oM, HTOObI BBINOJIHAINCH PABEHCTBA
* * }"02

=a;, a; =7+ —— i=L2,..,p.

J 0

Ao+ j
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Mampywes A.A. 3adava Mapxyweesuya 8 knacce asmoMOpPPHLIX (PYHKYUL
8 CJlyyae rpou3eoslbHOU OKPYXHOCMU

Torna w3 cootHowenus (7) uMeeM Ha KOHType L,

w, ()= Rez//+(t)+— jRe%(z)A(z r)a’r+2z y K(t,a;)- B+ic. (9)
i J=l
CrefoBarenbHO, HA OCHOBaHHM (opMy: (6), (9) nMpUXoauM K CHHTYJISPHOMY WHTETPAJIBHOMY ypaBHeE-
HHIO

Rep() 1 (RW(®) y e SO,
A

b(1)+1 A b(r)+1 T 2(b(1)+1)
1t f@) £
e L{ e At 7)dr + g & (t,0) + a(t) +d,

2p
d=pf—ic+cy, a(t)=-2 7,K(ta)).
J=1
3neck Rey (f) nojokHA yJIOBIAETBOPATH 0 KOMIUIGKCHBIM YCJIOBUAM paspewnmoctd (8). [ns oano-
3HAYHOM KycouHO-ToIoMOpdHON DYHKIIMH

_ 1 [2Rey,(D-f()
(o) =5 L{ . A(z,7)dr

NPHXOAMM K OJHOCTOPOHHEH KpaeBOH 3ajaue /i aBTOMOP(HBIX QYHKLHH, PELICHHE KOTOPOH 3aMHChI-
Baetcs B Buze [1]

KO—I

W(z)= kzzlckfk(z,oo)+a(z)+d, zeD,, (10)

@ (2), zeD_,

rae ¢ (z) — NpoM3BOJIbHAs AHATMTHYECKAs, aBTOMOP(HAsT OTHOCHTENBHO TPYHIbI APOOHO-IMHEHHBIX
npeobpasopanuit I' Qynxuus B obnactu D_, ucuesaromas Ha Geckonewynoctu. Ha ocunoBanuu (10)
UMeeM

Rey, (1) _ 1" f@)
s 2[]{21c,cfk(zoo)+cr(t)+d+b()1

YuuThiBas, 4yTo B I€BOH 4acTh Beipaxkenus (11) umeercst pynkuusa Rey , (¢), nmpuxogum s GyHKUHH

o)), 1L, (1D

@ (z) x xpaeBoH 3aga4e 'mabpbepra B ki1acce aBTOMOPQHBIX OTHOCHTENBHO Ipynnbl I dyHKwmii:

e b(t)+1

Kanonnueckas QyHKLHs JaHHOH 3a1auy, YAOBIESTBOPAIOLIAs KPAaCBOMY YCIOBHIO,
250 _b()+1
70 b+l

xp-1
Re{—i[b(1) +1]p™ (1)} =Im[(b(t)+1){d+a(z)+ D cid (t,0) + Q) H (12)

,t (1]

onpenenutcs Gopmynamu [2]:

x(z)= Zo(z)lo(z*)a

Ko(2)=e"DE™ (2,0 eo)H E(z,0,,0)[ | E"™ (z,6,(6,),6),
J=1 J=l

K =lndlﬂ[b(t)+1], I“(z)zL- _[K(z,r)ln(b(t)+1)dr,
27i 0

01(2),...,0,(2) — nopoxaatomme npeodpasosanus rpynmsl I'; 0, e RytLy, 8,26, j=1,..,p,rae 6,

~ (UKcupoBaHHas Touka obnactu Ry; m o J = L...,n — nensle yncaa. DyHkuusa
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o
E(z,60,6,) =exp£ jK(z,r)dz‘), 6y e Ry\ L,

&
Oepercs BIOJb ITYTH, LETNKOM pacnionoxeHHoro B S . OHa ofHO3Ha4Ha B 9TOH 00nacTH U B ciiyyae He-
KOHI'PYIHTHBIX MeXy coboli Touek &, U € MMEeT B 3THX TOUYKaX MPOCTOMH MOJIOC U HYs1b KPATHOCTH |
cooTtBeTcTBeHHO. Ecnu Touku 6, n € mexgy cobor0 KOHIpyIHTHBI, TO E(z,0,6,) Ha MHOXecTBe S
OTpaHHYeHa ¥ HUTAE He obpaiaercs B Hyb.
Tak kak y,(0,(2) = ;(O(z)eH" Vze S\L, roe
()

:———— fﬂk(r)ln(b(r)+1)dr K Iﬂk(r)dz' +Z fﬂk(r)d‘r+2m f m(r)dr, k=12,..,
6y J=16, é,
TO s aBTOMOp(bHOCTH KaHOHMYEeCKOH OQYHKUMH Y(z2) HGO6XOIII/IMO HOTpe6OBaTI> 4yTOOBI  BCE
H, =0(mod27i). To ecTb ueble YucCa mg, j =1,..,n ¥ TOYKH 9 € Ryl Ly, 91 #6y,7=1,..,p onpene-

nsrotes U3 npobiieMbl Skobu obpateHus uHTerpaios @, (z) = Ink(r)dr, k=1,.,p:

BO
Z¢ak(<9 )+ijrykj +nk27r1————— j?}k(r)ln(b(r)+l)d‘r+iq(0k(oo)
J=t J=1 Lo
rae n, k =1,..., 0 — HEKOTOPHIE LieJIbie YHUCIa,
O'j(go)
My =00, -(D)= | m@)dr, j=1,...n
6o

OyHkuMs J,(z) aBTOMOP(HA OTHOCHUTEIBHO IPYIIEl APOOHO-NMHEHHBIX npeobpazoBanuii I', nmeer B
Toukax @,...,0,,, oOpasyIoIMX 4YacTHOe peiueHue IpobieMmbl obpameHus SIkoOM, HyJNH KpaTHOCTH

Ay3+cs Ay COOTBETCTBEHHO, & B TOUKE &, UMEET IIOPANOK ki — .
Petienue aToli 3aauu 3anuietcs B Buae [2]

~ip(2) = 22 Fy(2)+ Fy(z" )+ Wo(2)+ Fo(2)+ W, (2)+ ¥, (2], (13)

rae
c(7) 1 c(r)
:— N i Sl—— | , d = = K » d -
O ) B @ " L{ B @
—ZdK(za) d;= L J———-—-c—(—z)———— (r)dz, j=1..,p,

27i A [b(r)+11x"* (1) “i

m ’lq
Po(2)=C+ D¢, 5 (20,), W+ 2+ 42y =p,

g=1v=l
1
(2, d(q)K
br(2:00)= Z{(o() 6) (@) 0)} ; &)
K-p
d\i) = O] g=0,.,m, v=12,., ¥ ()= 2 850, K2
A% (V-——l)' E) 9oy IThy [t L] 1 v=1
0, «,<p,
1 = Ji0)
c(t) = 5 Im {[b(m 1]{ ; (B0 +a(t)+d + 50+ 1”

Jlas toro, uto6bl Kpaepas 3adaua (12) uMena pelieHHus B Kkiacce GpyHKIMH, ucyesaomux Ha beckoHed-
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TMampywee A.A. 3adava Mapkyweeuya e Knacce aemoMOpPHbIX (hyHKYul
@ c/rydae npou3eosibHOU OKPYXHOCMU

HOCTH, HEOBXOMMO BBINIONHEHHE CJIEAYIOLIENO YCIOBHS:
A [ N (O
27riL0 [b(r)+ 1y (7)

A(z2y,7)d7 +C + ¥y (z) + ¥, (29) =0 . (14)

Iocrosuubie ¢, ,, ¢, TpU Kk} 2 £ HOJDKHBI YAOBJIETBOPATH HEOAHOPOLHOM CHCTEME JIMHEHHBIX ypaB-

q,v?
HEHUH

2 2
(a;~-zp) ~z,)
ZZ(qV 5‘1‘,) —f-—r—z-f)-—— +JV)+Z(Cd(O) _;_2_ d(()))_

g=lv=l 0 0

—_dj _—_?—_dp+j’ j 1 3p5
K

(1s5)

B KOTOPOH

Kg—1
Im[b(7)+1] chfk(t,oo)+a(t)+d+_ﬂt)_

d‘:——l——j e b()+1

/ 4zi 2 (Db(r)+1

Eciu x| < p, 10 kpome cucremnt (15), rie Bce ¢, =0, HOMMKHBI BBITOMHATHCS €IUE O —K; KOM-

TIEKCHBIX YCAOBUH:
d’”! : d’”! : .

‘CZZTT[TO(Z)‘F \Po(z ):‘ ]Z=00= b_]’ b] - “'—dF[Fo(Z) + Fo(Z )] iz=90,‘] = 1,...,p - K] . (16)

MseectHo [2], eciu &, = p, &y >0, yHkima ¢(z) ¢ yueroM ycinoBus paspewnmoctd (14) conep-

a)j(z')dr.

KHT 2Kk ~2p+2Ky+] NPOM3BOIBHEIX BELIECTBEHHBIX MOCTOSHHBIX; €CNM K < 0, ky >0, TO uucyo
3THX TMOCTOSHHBIX PaBHO 20+ 2ky+1. Ilpu atom, ecmu &y < p, Ky >0, TO 3TH NOCTOAHHBIE JOJIKHBI
YIOBJIETBOPSITE CUCTEME 20 —2K; BEIIECTBEHHBIX JHUHEHHBIX YpaBHeHuH (16). Cuctema (16) Heoano-

ponta. Kak n3BecTHO, €e pa3pellliMOCTh SKBUBAICHTHA BBIIIOHEHUIO CIEAYIOMX 20 — 2K, —7 Beule-
CTBEHHBIX YCIOBHH (7, — paHr MaTpuLbl cucTeMsl (16)):

PK;

D (14 Reb; tH, klmbj N=0,k=1,.,2p-2K -1, (17)
Jj=l ’
,__d” .
b=t [Fm(zwm(z )|ty = b5,
K-l
ms[b(r)+1] Z c; & (r,0)+ (1)
1 k=kg-n+1
01(2) - 4—7”[;'). [W]Z+ (‘t’) A(Za T)d(’l'),
¥(r)= a(1)+d+b(f ()1)1

TOE My jseoe ,uvp e i k=1,.,2p-2K —¥, — NONHAs CHCTeMa JMHEHHO HE3aBUCUMBIX peLICHUH COOT-
. 2p-2k,,

BETCTBYIOLIESH OAHOPOAHOH TPAHCTTIOHHPOBAHHON BEUIECTBEHHOH CUCTEMBL.
T1pu BRITOTHEHHH 3THX YCJIOBUH, TAIOKE YUUTHIBAs YCiloBHe paspeinuMocTH (14), 3anaya ['unbbep-
Ta UMEET PELICHHE, KOTOPOE COUEPKHT 20 +2Kg +1—7 TPOU3BOJIBHBIX BELIECTBEHHBIX MMOCTOSHHbIX.

Ecma r =2p + 2k, +1, pemienve OyaeT eAMHCTBEHHBIM.
[Tycts Temeps &, <0. Torna umeem: npu x; 2 p dyHKuM ¢@(z) copepskut 2k, —2p+1 mpous-
BOJIbHBIX BEIIECTBEHHBIX MOCTOSHHBIX, @ IPU K} < £ YUCJIO 3THX MOCTOSHHBIX PaBHO 20 +1, eciiu Bbl-

MOJIHANOTCH O KOMIUICKCHBIX yCHOBHﬁ (8) led ITOM, €CJIM K < O, TO OTH NOCTOAHHBIC NOJKHbI Y10B-
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NETBOPATE HEONHOPOIHOH cucTeMe 2p—2k| BEIIECTBEHHBIX NHHEHHbIX ypaBHeHui (16). Paspemn-

MOCTb cHCTeMBI (16) SKBHUBaJICHTHA BBITIONIHEHHIO CIAEAYIOUMIMX 20 —2K| —7 BEIECTBEHHBIX YCIOBHH

K
D (4, Reb, A IMb) =0, k=120 26 —1;, (18)
j=1
TAE fijoros by, 5 o k=1,.,2p-2K, —r — nonnas cucTeMa JMHEHHO HE3aBHCHMbIX peLIeHHH COOT-
, 24,

BETCTBYIOLIEH OHOPOAHON TPAHCIIOHUPOBAHHOU BELIECTBEHHON CUCTEMBI.
TIpy BBITIONHEHUN 3THX YCJIOBHH, YIUTHIBas yCJIOBHE paspeitnMoctu (14), 3agaya 'uiasbepra ume-
€T pEIIECHUe, KOTOPOE CONEPHKHUT 20, +1—7 TNPOU3BOJBLHLIX BEHIECTBEHHBIX NOCTOSHHBIX. Ecan

n =2p+1, pelueHue 6yneT €AUHCTBCHHBIM.
Ha ocHoBaumu ¢opmy (11), (13) na koutype L, umeem 3agady Pumana

~ a(t) xp—1 _
w, ()= b(t)+lv/_(i)+b(t){}; Ck§k(t,°0)+a(t)+d}‘f(t)b(t)
—ib()x (O Fy () + Fy (t)+‘P0(t)+‘I’o(t)+‘{’1(t)+‘l‘1(t)]+ f(t) (19

b(t)+
Pewenue 3anaun (19) sanuercs B Buge

(2) =-— — | [b(r)[

)\0‘1

ckcfk (r,0)+a(r)+ d} + f(o)b(1)—

k=]

—ib(r)y (D[ Fy (r)+ FJ (D) +¥o(r)+Yo(r)+ W (r)+ ()] + ;{L)T;)—I]A(z, )T +
T

Kp-1
+c¢y + Z ciéy(z,0).
k=l
Torna obuee pemenne HeOHOPOAHO# 3agayuy MapKyuieBHya onpenenurcs Gopmymo
Q(2), zeD,,
w(z)=1b(z)+1 b@tla Lep. (20)
a(z)
Ycnosus paspemnmoctu (4), (5), (8) B aToMm criyyae OyayT BHIIISAETH ClieLyOMMUM 00pasom:
Kyl wp~1
Doad = -—2—17; j [B(r)( Z e, & (r,0)+a(r)+d + f(r)—iy (o) Fy (v)+
k=1 k=1
(21)
+F (1) +Po(r) + ‘I’O(r)+ ¥ (r)+‘{‘1(r)])+ b(f() )1]60 (r)dr, j=1,..,p, Ky >0,
= [[eat)+d + @)= OUF; 0+ Fy (7)+
b (22)
Wy (1) + Py (2) + W, () + P (7)) + b(f() )1] (D)dr=0, j=1,.,p, K, <0,
j{b(r)+1](z kfk(f 00)+a(’[)+d+ bf(z')
(r)+1
—iy” (r){FO”(r) + By (1) + Yo (r)+ Po(r) + P (0) + ¥, (DDlw, (1) + (23)
(a;- ZO)
dr =0, o P
e @, (Dldr=0, j=1,..,p

Taxum obpasom, B cirydae |b(f)| < 1 (rak xak toraa x; =0, x; =), ecmm x >0, TO HEOXHOPOAHASA
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Mampywee A.A. 3adaya Mapkywesuya e ki1acce aemomMopdHBIX hyHryul
& cryqae Apou380JIbLHOU OKPYXHOCMU

3agaua MapkylueBH4a uMeeT pelicHue, KOTopoe CONEPKUT 20 + 2k +1—r ~2r Npon3BOIBHLIX Bele-

CTBEHHBIX MOCTOSHHBIX, €CJTH BBITOIHAIOTCH 20 —7# BEIIECTBEHHBIX YCJIOBHH paspeitumoctu (16), 2p
BEIIECTBEHHBIX YCIIOBUH paspetumocTd (21) 1 20 BeileCTBEHHBIX YCNOBHH paspeuumoct (23) (1 —

paHr Matpuibl ko3b(hUIHEHTOB BellleCTBEHHOH cuctemsl (16), » — paHr martpuubl kKo3¢ddHUUIMEHTOB
cucremsl (21)). Ecimm « <0, B ciyuae |b(¢)| <1, To 3amaua uMeer peuleHHe, KOTOPOE 3aBHCHUT OT

2p-r +1 TPON3BONILHBIX BEMIECTBEHHBIX MOCTOSHHBIX, €CIM 3TO PEUIEHHE, B CBOIO O4€pe/ib, YIOBJe-
TBOPAET © KOMIUIEKCHBIM YCIOBHSM pa3spemuMoctd (22) (mpu stoM W (2)=0) u —x +1 ycnosusm
pa3pelIuMOCTH

fYUN0)=0, j=0,..,—x+1, (24)

rae [ )(e0) ~ KO3 QHUHEHTB pa3ioXKeHNs QyHKLIIH

[16@)d +a(x)+ f(O)=ix (O F5 (0)+ Fy (1) +¥o(2)+ ¥ ()] + Z{—;%]A(z, 7)dt
Lo

B pan JlopaHa B okpecTHOCTH OG€CKOHEUHO yAalIeHHO# ToukH. To ecTh Mbl MPUXOAMM K HEOAHOPOIHOH!
CHCTEME JIMHEHHBIX YPABHEHHH OTHOCHTENBHO 20 —# +1 HEM3BECTHBIX, YHUCJIO XK€ ypaBHEHUI Haj 1o-
aeM R Oyner 2p-2x+2. Ilonyuennas cucrema OyjeT paspelldMa JIMLIb IPY  BbIIOTHEHUH

2p 2Kk +2~r, HEOOXOIMMbIX H AOCTATOYHBIX YCIIOBUH
2p-2k+2

> Buye=0,1=1.2p-2k+2-n, (25)
k=1
rae B Brpagsags 1=14520 2K +2—r, — N0AHAs CHCTEMa JIMHEHHO HE3aBUCHMBIX PELICHHH CO-
OTBETCTBYIOLLIEH OZTHOPOIHON TPAHCIIOHUPOBAHHOH CHCTEMBI, 7y — PAHT MaTpHLbl KO3(QOHUUEHTOB CHC-

TEMBI, OTyYeHHON 00beuHeHreM cucteM (21), (22)

Ve = 51'” [y +d + (&) ~ix @F; @)+ Fy (1) +
i Ly

(1) + T ()] + -b—é%]wk(r)dt, k=1,..,p,

Yaps i =S (@), j=0,.,—k+1,
B cayuae [b(¢)] > 1, xy >0, x; 2 p, HeOAHOPOAHAA 3a3a4a COREPKUT 2Kk —2p —2r+1 NPOH3BONBLHBIX

BELECTBEHHBIX MOCTOSHHBIX, €C/IM BBITIONHAIOTCA 20 BElIECTBEHHBIX YCAOBUi paspeiiumoct# (21) n
2 BelwecTBeHHHIX ycoBui paspeummocty (23). Ecnu xe |b(t)| > 1, x5 > 0, k7 < p, TO 3aaa4a uMeeT
pelIeHne, KOTOPOe COAEPKUT 20 + 2Kk, — 2r +1—7 NPOU3BOABHBIX BELIECTBEHHBIX IMOCTOSHHBIX, €CIH
BBIMOJTHAIOTCS 20 — 2K — 1 BELIECTBEHHBIX ycI0BHH (17), 20 BEHIECTBEHHBIX YCIIOBHI pa3peliiMOCTH
(21) u 2p BelECTBEHHBIX YCIOBHI pa3peluMocTy (23).

Paccmorpum Teneps ciyuait |b(f)} > 1, xy <0, x; = p. Heognopoanaa 3anaya umeeT peHICHHE,
KOTOpO€ JIMHEHHO 3aBHCHT OT 2k; —20-+1 NPOU3BOIBHBIX BEHIECTBEHHBIX MTOCTOSAHHBIX, €CIIH BLIHOJI-
HAIOTCA 20 BELIECTBEHHBIX yCIOBMH paspemuMocty (23), 2,0 BelECTBEHHBIX YCIOBHH pa3pellMMOCTH
(22) u -« +1 ycnosnit

F0)=0,j=0,..,~Ky +1, (26)
rae fUY No0) — K03 DHLUMEHTBI pasoxkeHHs QYHKIHY

[1(e)d +a(2)+ f() =iz @ F5 () + Fy (2)+
Lo

¥, (1) + Py () + P, (2) + T, (D)) + b—(j—;%]A(z,r)dr

B paa .HopaHa B OKPECTHOCTH GeCKOHEYHO yﬂaﬂeHHOﬁ TOYKH. CﬂeﬂOBaTeﬂbHO, MbI HPHUXOJHUM K HEOA-
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HOPOAHOW CHCTEME YPaBHEHHH OTHOCHTENBHO 2k;—2p0+] BEIIECTBCHHBIX HEH3BECTHBIX, YHCIIO KE
ypaBHeHHH paBHo 40 -2k, +2. [Ilomydennas cuctema Oyler paspelivMa JIMUIb TPH BhITOJHEHUH

2p 2k + 2 —r; HeOOXOAUMBIX U JOCTATOYHBIX YC/IOBH
2p0~-2Kp+2

> Buvie=01=1..2p-2xk,+2-n, 27)
k=1
rae By Popoangrap I =4,2p —2Kp+2 1 — moNHAs cHCTEMA JIMHEHHO HE3aBMCHMbIX DEILEHHH

COOTBETCTBYIOLIEH OAHOPOAHON TPAHCIIOHUPOBAHHON CUCTEMBI, 73 — PaHT MaTPHULIBl KO3(DQHLUHMEHTOB
BelllecTBeHHO cuctemsl (22), (26),

We=5 [BO@@+d + 1) iy @F; () + F D)+
V1 L

+¥,(0)+ () + ¥ () + ¥, (D)D) + ——f——(f)—-—]a)k(r)dr, k=1..p,
b(r)+1

Youyu =F@),j=0,..,~x5+1.
U, cnenopatensHO, HEORHOPOAHAs 3a4a4a B cinydae |b(1)|> 1, x; <0, kK 2 p HMMeET pellcHUe, KOTOPoe
JTMHEHHO 3aBMCHT OT 2k —20 +1—7; NpOM3BOJIBHBIX BEILECTBEHHBIX TIOCTOSHHbIX, €C/IH BbITIO/HIIOTCS
4p—2K5+2~r; BEHIECTBEHHBIX YCIOBHH pa3pelliMocTh (27) 1 20 BELUECTBEHHBIX YCIIOBHH paspe-
muMoctu (23).

B cayuae |b(1)| > 1, k) £0, x; < o 3ajgaua NPU BBIIOAHEHUU 20 — 2K; —# YCJIOBHH pa3pelInMOCTH
(17) nmeeT pemeHne, KOTOPOE NHHEHHO 3aBUCHT OT 2p—r +1 NPOU3BOJILHBIX BELIECTBEHHBIX MOCTO-
SHHBIX, €CJIH OTO PEeLUEHHE, B CBOIO Ouepelb, YAOBICTBOpAeT 4p —2(k —k|)+2 BELIECTBEHHbIM YCJIO-
BUAM pa3peliuMocTH oObeqHHeHHOM cuctemst (22), (24), rae W (z) =0 u 2p BeuecTBeHHbIX YCIOBHI
paspeninmoctH (23). IlponsBens aHanorn4Hble BBIKIAIKY, Kak U B ciydae |b(¢r)|<1, k <0, umeem, uto
HEOHOPOAHAs 3aa4a B ciy4ae |b(1)| > 1, ky <0, k; < p MMeeT pelieHre, KOTOPOe JIMHEHHO 3aBUCHT OT
2p—r —r, +1 TPOW3BOJILHBIX BELECTBEHHbIX NIOCTOSHHBIX, €CJTH BBIMIOJIHAIOTCA 40 — 2K —# BEUIECT-
BeHHBIX ycnoBuii paspemwmmoctu (17), 2p BellecTBeHHBIX YCJIOBUH paspemumoctd (23) u
4p -2k~ K))—r, + 2 BEWECTBEHHBIX YCIOBUH (25), TAC 1, — PaHT MATPULIbl KO3GOUUKESHTOR BEMIECT-

BeHHOMH 00beMHeHHOH cuctemsl (21), (24).
B utore cripaBeqIHBa

Teopema. I[Iycmov xospduyuenmor a(t), b(t), f(£) € H(Ly), a(@)#0,b(t)=0,b(t)+1#0, tel,
HeoOHOpoOHOU 3a0auu Mapkyuwiesuua maxue, ymo gynxkyus a(t)/ (b(t) + 1) AHATUMUYECKY NPOOOAICH-
ma ¢ konmypa Ly, nedxicawezo ¢ gynoamenmanvroii obnacmu Ry zpynnui npeobpazosanuii I', 6 06-
nacmo D_ u asmomopgdua omuocumenvno I 6 D_. Tozoa neodnopoonas 3adaua 6 knacce agmomopgh-

HbIX yHKYULl OomHOoCUmensvHo 2pynnet 1 :
1) npu k>0, |b(t)] <1 umeem pewenue, xomopoe codepucum 2p + 2K —2r — 1, HPOU3BONLHBIX

BEUYECMBEHHBIX HOCHMOAHHBIX, €CNU GbINONHAIOMCA 2P —1 GeUeCMBEHHbIX YCIO8UL Pa3petumumocmu
(16), 2p sewgecmsennvix ycnosuii paspewumocmu (21) u 2p eemjecmgennvix yCao8ull paspeuumocmu
(23) (p — poo gyndamenmanvroii obnacmu, ¥, — panz mampuyel K03PPuyueHmos geuyecmeeHHo
cucmembl (16), v — pane mampuysl K03 Puyuenmos eeujecmeeHnoi cucmemsl (25));

2) npu k<0, |b(t)| <1 3a0aua umeem pewenue, KOMmopoe NUHEUHO 3a6UcCUm om 2p —r, —¥, npo-
U3BONbHUIX 6EUJECTNEEHHBIX NOCMIOSAHHBLX, €CIY GLINOMHAIOMCA 20 GEUECMEEHHBIX YCA0BUI PA3PEUUMO-
cmu (23), 2p -1 sewgecmeennvix yeaosui paspewumocmu (16), 4p -2k +2~r, eewyecmsennbix ycio-
6uil paspewumocmu (23) (r, — pane mampuysl K09QPuyuenmos sewgeCmeeHHoU 06beOUHeHHOU cucme-
Mol (22), (24));

3) npu k>0, K2 p, |b()|>1 umeem pewenue, komopoe nuneiino 3asucum om 2k —2p—2r
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HPOUZE0/IbHBIX GEUECHBEHHBIX NOCMOAHKBIX, eClU 8bINOJIHAIOMCS 2,0 BEUECMEBECHHBLX yCJlOGuﬁ paspe-

wumocmu (21) u 2 p eewgecmsennvix yeaosuil pazpewumocmu (23);

4) npu Kx,>0, Ky<p, |b(t)|>1 wumeem pewenue, xomopoe nuneiino 3asucum om
2Ky + 20— 2r — 1 NPOU3BONBHBIX BEUECINEGEHHBIX NOCMOANHDIX, eclu ebinoausiomea 4p —~2k; —r, setye-
cmeennvlx yeaosuit (16), 2p eewgecmsennvix yenosuti paspewumocmu (21) u 2 p eewjecmsennvix yeio-
suil paspewumocmu (23);

5) npu x3<0, kK 2p, |b(t)|>1 umeem pewsenue, xomopoe nunetino sagucum om 2k, —2p—r
NPOU3BONILHBIX BCUJECHIBEHHBIX NOCOAHKYIX, eClU bINoaHsomcsa 40 — 2Kk, +2 —r; seujecmeenHHbx yc-
aoeuil paspewiumocmu (27) (v, — pane mampuysi Ko3PHuyuenmos 6eujecmeennol 06veOUuHeHHol cuc-
memul (22), (26)) u 2p eewgecmaennvix yenoeuii pazpewumocmu (23);

6) npu k3 <0, kK <p, |b()|>1 umeem pewenue, xomopoe nunelino 3agucum om 2p—n —r
NPOU3EONLHBIX 6EUJCCHIBEHHBIX NOCIMOAHHbIX, €ClU LINOAHAIOMC 4p — 2K — 1 6e1jeCMEEHHbIX YCI068UN
paspewumocmu (17), 2p esewecmsennvix ycnosuti pazpewumocmu (23) u 4p —2(k — k) —r, +2 gewye-
cmeennbix ycroeutt (23) (ry — panz mampuysl ko3p@uyuenmos seujecmeennoll 00veQuHenHol cucme-
Mol (22), (24)).
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THE MARKUSHEVICH PROBLEM
IN THE CLASS OF AUTOMORPHIC FUNCTIONS FOR ARBITRARY CIRCLE

In the article an explicit method for solution the Markushevich boundary value problem in the class
of automorphic functions with respect of Fuchsian group I' of the second kind is suggested. The bound-
ary condition of the problem is given on the main circle from which all limit points of the group are de-
leted. The the problem is found in closed form under additional restriction on the coefficients of the
problem: the function a(¢)/(b(t)+1) is analytic in the domain D_ and is automorphic with respect I" in

this the domain.
Keywords: boundary problems for analytic functions, the Markushevich boundary problem, the
automorphic functions.

Patrushev Alexey Alexeevich is Associate Professor, Department of General Mathematics, South
Ural State University.

IlatpymeB Anekceil AnexceeBHY — J0LEHT, kadeapa obmel maremaruxu, IOxHo-Ypansckui
FOCYAapCTBEHHbIN YHUBEPCUTET.

e-mail: patraleksej@yandex.ru

Cepua «Matemaruka. MexaHuka. Pusmkar», Bbinyck 4 37


mailto:patraleksej@yandex.ru

