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MOBEPXHOCTYX C IMPOCTHIMU TOUKAMU
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C.P. Hacwpos, U.3. Dausos

AnaHoTanus

B crarbe ucciemyercs cMermanHas oOpaTHas Kpaesasl 3ajada IO IMapaMeTpy T Ha pruMa-
HOBOI IOBEPXHOCTU C TOYKAMM BETBJIEHUA B CjIydae, KOIJla U3BECTHAS YACTh IPDAHUITHI ITOJIH-
rounasbHa. [loyweno naTErpa bHOE MPEICTABICHIE PEIIEHNS, B KOTOPOE BXOIAT aKIIeCCOPHbIE
napaMeTphrl. Jlokazana JoKa/JIbHasd eIUHCTBEHHOCTh PEIeHUS.

BBenenue

Cwuernianabie 00paTHbIE KPAEBBIE 3aa9K SIBJISIIOTCSA BAYKHBIM KJIACCOM KPAEBBIX 3a-
Jlad ¢ Heu3BecTHOl (cB060AHOI) rpanuneil. B aTux 3azavyax uiryrcs o61acTb ¢ 4acTud-
HO HEM3BECTHOW TPAHUIEH W aHAJUTHYECKAass B 3TOH 007acTh (PYHKINA MO 3aTAHHBIM
KpaeBbIM ycjoBusiM. Kak nmpaBuiio, Ha W3BECTHON 9aCTH TPAHUIILI 331a€TCA OTHO YCJI0-
BHe, HA Hem3BeCTHON — 1aBa. CMenanabie 0OpATHBIE KPAEBBIE 3319 HAXOIAT BAYKHBIE
MPUMEHEHUsT BO MHOTHX OOJIACTAX MEXAHUKHU CIJIONIHBIX CPEN, B YACTHOCTH, B 3a/1a-
9ax a’dpOruIpOMEeXaHUKH, KABUTAIMOHHOM oOTekanuu npoduseit, reopun puabrpannu,
3a/1a49ax B3PHIBA HA BHIOPOC, IPY W3yYEHUH [IBUKEHUS I71a3Mbl U ap. Muorue marema-
TUYECKNE TTOCTAHOBKY CMEITAHHBIX O0OPATHBIX KPAEBBIX 3374 BO3HUKJIA TIPU U3y IECHUU
KOHKDETHBIX 337a4 Mexauuku. [10 moBOmy pa3InvHBIX TTOCTAHOBOK TAKUX 33/a4 U Oub-
sorpadum MBI OTCHIJIAEM K 0G30DHBIM CTaThsM M KHUraMm [1-4].

B macrosmeit pabore m3ydaercs cMmelmaHHasg oOpaTHas KpaeBad 3ajada 1o mapa-
MEeTPy T HA PUMAHOBO MOBEPXHOCTH C TOYKAMU BETBJICHUS B CIydae, KOTAa U3BECTHAs
9aCTh TPAHUIIBI TOJUTOHATBHA.

Briepebie mocTaHOBKY CMEITAHHON 00pATHON KPaeBOil 3aa4u 1O MapaMeTpy & IaJl
B.H. Mownaxos [3]. MIm nccenoBanach pa3permmMocTh 3aga4n st obaacTeil ¢ mojn-
FOHAJIBHOW M3BECTHOW TIpaHMlell, a 3aTeM alnnpoKCUMalueid — U JJjid OPOU3BOJIbHBIX
cupsamisgeMblx rpanul. B pa6orax [5, 6] 6buio 3aMedeHo, U4TO C MCIOJIb30BAHUEM DPe-
3yJbTaTOB [3] MOXKHO JOKa3aTh Pa3peliuMOCTb 33349 HA PUMAHOBBIX [OBEPXHOCTIX
6e3 TOUYEK BETBJIEHMs C JOCTATOYHO MPOW3BOJBLHON rpanureil. B [7] 6bu1 npemioxken
MPUOJIMKEHHBIN METO PEIeHns [JIs CJIy4asi, KOTIa W3BECTHAS YaCTh TPAHUIIBI MOJIH-
ronanbaa. Ormernm rakyke padorsr C.P. Tmocren [8-11], B KOTOPHIX TaKke MCCIET0-
BaJIACh PA3PENINMOCTD 33/1a91 HA PUMAHOBBIX MOBEPXHOCTX.

YiomMsuem erie HECKOIBKO pabor, 6iu3kux K ganHoil remaruke. B pabore [12] uc-
CJII0BAJIACH PA3PEMUMOCTD 33/1a9H 110 TTapaMeTpy & B CAydYae, KOTIa JIJINHBI 3BEHLEB
M3BECTHOMN YacTn rpaHuibl He bukeupyrores, B [13, 14] nosydeHbr HEKOTOPBIE 10CTATOY-
HbIe yCJIOBUST OHONMCTHOCTH perrernst. B [15] Gbia paccMoTpeHa aHAIOTHYHAS 331298
I IByCBA3HOM obiacru, B [4] uccienoBana 3azada s OnHOPsaHON perterku. B [16]
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pPacCMOTpEHA BHEIHsIsI CMENTaHHas 00paTHasi KpaeBas 3a/a9a M0 MapaMerpy &, J0Ka-
3aHa paspemmmocTh anasnora ypasaenus @.J1. [axosa, cayzkaimero ais OmpeaeseHust
TOYKH — 00pa3a OECKOHETHO yAATeHHON TOUKU MCKOMOM 00TacTH.

B nmammoit ctarhbe maeTcs moCcTaHOBKA CMEITAHHOW 00paTHON KpaeBoil 3a1a4un 1o ma-
paMeTpy r Ha PUMAHOBBIX TOBEPXHOCTAX C MPOCTHIMU TOYKAMHU BETBJIEHUS B CJIydYae
MOJIMTOHATHLHON M3BECTHO#W WacTw TpaHuilbl. [lomydeno wHTErpaabHOE MpeacTaBIeHne
pellennsi, KOTOPOe 3aBUCHUT OT HECKOJIbKUX aKIECCOPHBIX mapamerpos. Ilpu durcupo-
BAHHBIX aKIIECCOPHBIX IapaMeTpax 3TO IPe/ICTaB/IeHue JaeT pelleHne 3a1a49u, HO He J71d
JAHHOM, a JIJid APYTOi MOJUTOHAJIBHON PUMAaHOBONW MOBEPXHOCTH, KOTOPAd UMEET Te Ke
BEJIMYUHBI YTJIOB, HO OTJIMYAETC JJIMHAMA CTOPOH M TIOJIOYKEHNEM TOYEK BETBJICHUS.

N3yuaercst 3aBUCHMOCTD PeIeHust OT 3TUX napaMmerpoB. OCHOBHBIM PE3yJIbTATOM SB-
JIgeTcd J0Ka3aTeJbCTBO TEOPEMBI O JIOKAJbHON €IMHCTBEHHOCTH DPEIIEeHNs: TTPU MaJIoM
U3MEHEHUH aKIeCCOPHBIX IapaMeTPOB COOTBETCTBYIONIAA OJIUTOHAIbHAA PUMAHOBA I10-
BEPXHOCTH HE MOKET OCTaBaTHCH HEM3MEHHOIA.

1. IlocraHoBKa 3aga4n

o pumanoeoti noseprrocmuvio o man C Gymem mormmats mapy o = (R,7), rie
R — abcTpaxTHas pPHMaHOBA MOBEPXHOCTH, T : R — C — rosoMopdmnoe oTobparkenue,
HA3BIBAEMOE NPOeKUUET.

Pumanoea noseprrocmsv ¢ kpaem 1nad C — 1o napa & = (R, %), e R = RUOR —
PEMAaHOBA MOBEPXHOCTH ¢ Kpaem OR, T : R — C — orobpaskenne, romomopduoe na R
¥ HempephiBHOE Ha R (npoexyus).

PumanoBBI TOBEPXHOCTH (€ KPAEM) HA3BIBAIOTCS 9KGUGCAACHINHbLMU, €CIIU CYIIECTBY-
eT roMeoMopdu3M MeXKTy HUMHU, COXPAHSIONIUN TPOEKINNA. JKBUBATIEHTHBIE TOBEPXHO-
CTH, KaK TPABUIIO, OTOXKIECTBISIIOTCS.

Hycts & = (R,7) — KOMIAKTHAs PUMAHOBA HOBEPXHOCTD ¢ Kpaem OR, cocTodmium
U3 OIHON KOMMOHEHTHI, n KpuBas [ obxonutr JR B MOJOKUTEIHHOM HampasaeHuu. By-
JIeM TOBODHTh, YTO 0 OrpaHnveHa Kpupoit v, ecan m(I') = v. B manbreiimem He Gynem
Jles1aTh pasnuyans Mexkay ayravmu Kpusoit [T u ux npoekiusavu #a C. [Iycte R = R\E)R,
7 = 7g. Ecmn @ = (R,7) orpanumdena KpuBoil 7, TO GyJIeM FOBOPHTH, 9TO PHMaHOBA
noBepxHocTh 0 = (R, 7T) Takxke orpaHudeHa Kpupoi vy. flcHo, 4yro B 3TOM Ciaydae T
OJTHO3HAYHO OTPEeJIesieT ¢, U HA00OPOT, €CIN 3a/aHa 0, TO 0 BOCCTAHABJIUBAETCS IO
Hell OTHO3HAYHO.

Badukcupyem uncaa r € N, C € Cul > 0. [Iycts ay,...,q, — HEKOTOpbIE YHACIIA,
ap € (072)’ 61@ :Oékf]-; k= 1;"'777';

n
> Be=—(2r+1). (1)
k=1
IIycts D¢ — BepXHss MOJYIIOCKOCTE (-MIOCKOCTH,
A={5=(s2,...,801) ER"~1<sg< <8, 1 <1},

DI ={(w},...,w}) € DE| w) #wh, j#i, j,i=1,...,r}

Beeznem npocrpancreo A = A, (aq, ..., an, [, C') pumanosbix nosepxuocreii (R, m),
JITA KOTOPBIX CyIecTByeT KOH(MOPMHBIH romeomopbusm G : D¢ — Ry Takoii, 9To
mp o G =z, rue

¢, Fm) = C+ [T, )P, T de 2)

ecth 0bobmennbiit uarerpan Kpucroddensa—IlIsapma,
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Y
D¢
’LUS °
Sk+1 Sn &
1
0
Z** Z*
Puc. 1
n
— . —
H(<7 S): (Cfsj)ﬁja 51:717 Sn:]-a S :(827"'a5n71)€Aa (3)
=1
T
—>\ _ k —k — 1 r r
P(¢.wo) = [ (¢ —wi)(¢ —mp), @ = (wg, ... wf) € DL (4)
k=1
Paccvorpum moeepxuocth (Rg, mp) m3 mpoctpanctBa A = Ap(ai,...,an,21,1)
(puc. 1). OHa uMeeT r TPOCTBHIX TOUEK BETBICHUS 2z}, 23, ...,z5 W OrpaHMYeHA HEKO-
TOpOil JloManofi Lo ¢ BepmMHAMEM B TOYKAX z; = 2(Sj, 8, Wo), j = l,...,n, u B
Heckoredno ynanennoi touke. Toukn s;, j = 1,...,n, apagioTca mpoodbpa3aMn KOHE-
HBIX BEDIINH JOMAHOI, TOUKM wh, k = 1,...,7, — 1poobpa3zaMu TOYeK BeTBJICHUs. Yo

nosepxuocTu (R, 7T) B Bepumuue z; paBeH may, . O603HaunM depe3 Ly 4acTh JOMAHOM
Ly, TOMyYaomyocs u3 Hee 0TOpachIBAHNEM ABYX Jiyueit [* u [**, waymumx u3 To4ex zp
U Z, BHH3.

dcno, uro ecau (Ro, 7o) onpenessercs orobpaxenuem (2), to C' = z1, | = x1 — xp,
rae i = Rezg, u, Takum obpaszom,

¢
5078 = ok P [T T)
21

Bamaua. Tpebyemca pasbums (Rgy,m) wa dee wacmu (Ry,m) u (R, m2) kpu-
601 Lo, xomopas npunadaesicum muoscecmey GR(x,,, x1) epaduros Iy nenpepoviernos
dynkyut [ ma [x,, 1], max, wmobw epanuya (Ry,71) cocmosnra uz aomanot Ly u
xkpueoti Lo, u cyuwecmeosan zomeomoppusm 7 - D_C — Ri, koudopmuviii 6 D¢ u
makoti, wmo Rez(&) = H(E), |{| > 1, 2de z=m0Z.

IIpu sToM mpexmmomaraeTcs, 9TO I?(f) = H(-1/¢) na (—1,1) asuserca nudde-
permupyemoii byHKImedi ¢ reabaeposoil mponssoaHoit H' (£) = 1/€2 h(—1/€) > 0, rae
h(§) = H'(£), npuueM HA KOHIAX OTPe3Ka h UMEET CTENeHHbIE OCOOEHHOCTH:

h(E) = 1€ =1 7He+ 17 " 1hr(g),

rae h*(€) > 0 u orpanmvena npu 1 < [£] < oo, v* >0, v** > 0.
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U3 ycnornit, nanoxennbix na H(€), crenyer, uto |h(€)| < C|¢|~2 B okpectHOCTH
OEeCKOHEYHOCTH.

Byzaem naspiBarh dyukuuio z(() pemenueM 3aja4du, NOCKOJIbKY [0 HEil cpasy OjHO-
3HauHO onpenensitiorcst Lo, (Ry,m) n (Ra,m2).

2. HOCTpOEHI/Ie MHTEerpaJjJibHOTI'O IpeacTaB/JIEHUAd pellleHund

Orpannunmcst paccMoTpernem caydvast, Korga a; < 1, a, < 1. Ilycrs z(¢) — perre-
HUE 3a/a9¥. 3anuilieM ypaBHeHUs IPSMbIX, Ha KOTOPBIX JIEXKAT CTOPOHBI HOJUrOHA L7 :

arr —bry=cx, k=1,...,n—1.
I[Iycte —1 =t < to < -+ < th1 < t, = 1 — mpoobpas3bl BEPIINH JOMAHOMN
—
Ly npu orobpawenun z, (t,...,(} — mpoobpasbl Touek Berpaenus. O6ozHaunM t =

= 1 T
= (2,13, ... tn—1), Co = ((p,---5C5)-
g naxoxk ienus npousBoanoit pyukuuu z(() umMeeM cieiyoiryIo KpaeByo 3a1aqy
B BepxHeil moxymaockocTn D :

akd:v(t)/dt—bkdy(t)/dt:O, te [tk;thrl]; k=1,...,n—1, (5)

du(t)/dt = h(t), t€ (—o00,—1)U(1,00). (6)

JlamHasg 3amada aBasieTcs KpaeBoi 3aaadeit ['mapbepra ¢ pa3pbIBHBIMEA KO3 PUInEHTa-
M B De:
Re [(a(t) +ib(t))d=(t)/dt] = c(t), te€ (—o0,00),

re
ak, tE€ tg,tpt1], k=1,...,n—1,

1, te(—o0,—1)U(1,00),

bk; te[tk;thrl]a k:]-a"'anf]-a

0, te(—oo,—1)U(1,00),

0, t e [—1,1],
h(t), e (—oo,—1)U(1,00).

Hamomunwm, Kak BegeT cebst Tpon3BOAHASA KOH(OPMHOTO OTOOpayKeHUsT B OKPECTHO-
CTH TOYKH, COOTBETCTBYIOIIEH YIJIOBOIA.
Cupasegua (cm., manpumep, [17])

JIemma 1. ITyemov z = F(() — xongopmmnoe omobpasicenue kpyza | ¢ |[< 1 na
obaracmv D, npu xomopom mouxa (o = €° nepexodum 6 yarosyro moury zg = F(e°),
obpasosanniyro dyzamu T, T2 € C™B, B> 0, rescawumu na epanuye T obaacmu D .
Tozda dasn npouseodnoti dF/d( 6 amoli mouke umeem mMecmo npedcmasienue

dF(¢)/d¢ = (¢ = o)™ £(O),

2de f(C) — nenpepwenasn 6 okpecmmuocmu ¢ = (o Pynryus, npuvem f(o) #0.
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Pazywmeercsi, aHaioruaHbIi pe3yabTaT CIPaBEIINB 11 KOH(OPMHBIX OTOOpAKEHU
MOJTY TLIOCKOCTH.

U3 semmbr 1 caenyer, uro perenue 3anauu (5), (6) ciemyer uckarb B Kiaacce BhyHK-
it dz(¢)/d(, orpaHMYeHHBIX B TOYKAX, COOTBETCTBYIONINX BEPITHHAM MOJIUIOHA C yT-
JaMu, OONBITAMY T, WMEIOMUX WHTerpupyemMbie 0COOEHHOCTH B OCTATBHBIX W MPOCTHIE
HYJIH B TOYKaX Cé, j=1,...,r, nopaagka 1.

[TocTponm KamoHHYIECKY0 DYHKIUIO OTHOPOIHON 3amadu ['nipbepra, COOTBETCTBY-
fomyio 3amaqe (5), (6).

BanuiemM KpaeBbie ycyioBus 3a1a4qu [ wnpbepra B BUIE

h(t)

Rel(a(t) + ib(t)) (1) = ———
111t -G

rae

dz(¢)/d¢

N P(C7 E)O)

[Tycrs BerBb dynkuuu II((, ?) sacdukcuposana tak, 4o ReIl(¢, ¢ ) = 0 Baoanb Be-

>

miecrBennoii ocu. Bemecrennas u muumag gactu dyuxiuu 11(¢, t) yaoBierBopsaor
—

yenosuio (3). @ynkuus I1(¢, ¢ ) maer pemenne ogHoponHoii 3amaun I'niasbepra. ITosro-

i
My MoxkeM B3aTh ynkuuio II({, ¢ ) 3a kKanoHU4eCKy0 QPYHKIUIO OJAHOPOAHOI 3a1a4u.
Banmiem Tenepk perrierne Kpaepoil 3agaun ['manbepra (cM., Hanpumep, [18]):

+B(OU(C, T, (7)

¢, ¢ h(€)d
s (S, 1) H1 1€ = GIPE=0Q)
J:
rae B(¢) — HeKOTOPbIil MHOIOYJIEH.
N3 (3) u (1) cnenyer, 910 Ha GECKOHEYHOCTH

. 2
[II(¢, )] ~ [P

Jnst TOro 9robbl MCKOMBIH KOHTYD GBI KOHEUeH, cieayer noaokuth B(() = 0, Tak kak
( — oo.

Wraxk, nokasana

Teopema 1. IIyems a1 < 1 u «ap < 1. Ecau cywecmeyem pewenue 3adauu, mo
0HO umeem 6ud

¢
() =26 T, @) =2+ = [ TG TP &) dex
-1
h(§)
X — — dt? (8)
|§|Zl H(&a t)P(§7CO)(€_C)
2de —1 =t <ty <tz3 < - < tp1 <tp, =1 — npoobpasv. eepwur AOMAHOT U

&, ..., ¢ — npoobpasw mouex eemenenuas.
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Takum obpaszom, mias Bcex (R,7) € A pemenne 3amaun (ecam OHO CyIIECTBYeT)
umeer Buz (8). Jokaxem, B HEKOTOPOM CMbICJ/Ie, OGpATHOE yTBEPK ICHUE.

Teopema 2. Jlasa awoboix Ten u 5 € 52 dopmyna (8) daem pewenue sadauu
daa wexomopozo (R, w) € A.

JokazarenbcTBo. Tak Kak

h(i)dE —()d¢
Im =Im — =
54 )P O)E-Q) KL <>|§ (2
Im(/ h(§) d¢ -0
oy 1T HIE Ol2le - P2

npu ¢ € D¢, 10 B cuny (8)
dZ(C7?a CO)

T O

Ce€De, C#C, j=1,...,r

Cnenosarensno, z((, T, C_0>) JIOKAJIbHO OTHOJTHCTHA, 33 HCKTIOTenueM Towek ¢ = (7,
j=1,...,r. Paccmorpum mapy (Rq,m1), tae Ry = D¢, m1(¢) = 2(¢).

13 dopmyast (8) ¢ momorwio dhopmya Coxorkoro mogyanm, uto Ha ydactke {|¢] >
> 1} umeer mecro pasenctBo Rez(€) = H(E). Tax kak H'(t) > 0, t € (—1,1),

rne H(t) = H(—1/t), 10 z((,?,a) JIOKAIBHO OfHOMMCTHA Ha ydactke {|§] > 1},
BKJTIOYUast OECKOHETHO YAATEHHYI0 TOUKY, I COOTBETCTBYOIASA 9aCTh rpanunsl (R, )
siesisiercst Kpueoit Lo w3 GR(xy,, 21). pukaensas K (Ry,m1) Baoab Lo BepTUKAIBHYIO
OZIHONMCTHYIO TosyTonocy (R, me) ¢ rpanumeil Lo v ydamMu, WAYIIAMHA W3 KOHIIOB Lo
BHW3, TTOJYYIUM MOJUTOHANBHYIO PUMAHOBY MOBEPXHOCTE (R, ).

N3 anammsa (8) ma yuacrke {|¢| < 1} nomyuamm, 4ro rpanuneii (Rg,m) ABsA-
erca (n + 1)-3Bennas Jiomanasi, a yrjosbie To9Ku (Rg, 7)) MMEIOT PACTBOPBI T,
k=1,...,n. Takum o6pasom, (Rp,m) € A, n Teopema 2 nokazaHa. O

3. JlokanbHasi € JUHCTBEHHOCTDH PeIlleHUsI
N ~
Badukcupyem HabOp mapamerpos (7,(0) € A x Di. C nomompio ¢ynkiun

z(C,?,C_g), onpegenentoii no dbopmyse (8), comocraBum JAHHOMY HAOOpPY HapaMmeT-
POB puMaHOBY noBepxHocTb 01 = (Ry,7m) ¢ rpanuneii, cocrogineil uz jsomanoit Ly ¢
BepPIMTUHAMHA 21, ...,2Z, W HEKOTOPOil KpuBOit Lo .

Hocrpoum pumanoBy mnoepxuoctb o1 = (Rp,71) 10 HOIMrOHAJBHONR PUMAHOBOM
noBepxuocTH 0o = (R, 7o) TyTeM TIPUKJIEMBAHWs K Heill OIHOJNCTHON BepTHKAIBHOM
KpUBOJIMHETHO# mostymosockl (Rg, m3) ¢ rpanwmreii, cocrosimeii n3 Kpusoii Lo n JAByX
Tydeii, MCXOMAMHUX BHA3 U3 KOHIOB Kpuboil Lo. C momombio dbynxman 2((, s, Wo),
oupejenennoii mo dpopmyse (2), cONOCTABUM [OJYUEHHON MHOIOYIOJIBHONW DUMAHOBOM
nosepxuoctu oy = (R, 7p) € A nabop napamerpos (5, wo) € A x 52 9ror mHabop
OINIPEJIESAETCA €IMHCTBEHHBIM 00Pa30M.

O6osmaumm (5, wg) = q(og). Torma ompemenena cymepriosumms (s, wg)
= p(?, a))) = q(ao(?, a)))), nmeiicTBytomas n3 A X 152 B A X 152

OCHOBHBIM Pe3yabTATOM JAHHONH pabOThI ABIAETCS

Teopema 3. Omobpasicenue p @ A X 152 — A X 52 ABAAEMCA NOKAADHO 00-

HOAUCTIIHOLM, HENPEPBLIEHO JUPPHEPEHUUPYEMBIM, U €20 AKOOUGH OMAUYEH OM HYASL 8
A X DE.
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JoxkazareascTBo. Paccmorpum oTobOparkenus

- = -7 - — — T =
f:(t7<0)}_)(1720)a g:(s,wo)r—>(l,z0),
rie HabOpBI TTAPAMETPOB
—)_> 1
(1, Z0) =1, ln—2,25, -, 20),
= - - ) _
(l, Zo):(ll,...,ln,Q,ZO,...,%),
alpm l~k — JIJIMHBI CTOPOH TPAHUYHBIX JIOMAHBIX, zé, j=1,...,m,m 2, i=1,...,r, —

MPOEKINA TOYEK BETBJIEHNS PUMAHOBBIX MOBEPXHOCTEIl, KOTOPHIE OMPEIEIISIOTC 0TO0-
paxkennsivu (8) u (2) coorercrenHo. NMeem

trta
b= [ i T Gy e de. =26, T, T ©)
tr

gl

L= [ 10z T @ g de, 7=,

Sk

0); (10)

rmek=1,....n—2, j=1,...,r.

Ecyu mokaxkem, 94T0 iKOOMAHBI OTOOpaKeHnit [ U g OTJIMIHBI OT HYJIS, TO OTODparKe-
Hie p Gyler JOKaJIbhHO TPeJCTAaBUMO B BUJIE CYTIepTO3UImH ¢~ Lo f, rae g~ — «BeTBb»
obpartHoit K ¢ QyHKINU, ONpeeNeHHas B OKPECTHOCTH COOTBETCTBYIOMIEH TOYKH. 3HA-
9HT, IO Teopeme 00 obpaTHoit pyHKIIH oTOOpaKeHne p OyIeT JTOKATHHO OJHOIUCTHBIM,

u ero skoOuan He paBeH Hysi0. VlTak, mOKaXKeM CJeayiomniee yTBepxK IeHue.

Jlemma 2. fxobuans omobpadicenuts [ u g omauwne, om nyas 6 A x D

HoxkazaresnbecrBo. Paccyxkuas kak u B [3], mokaxem, uro orobpaxkenus [ u ¢
HENpepsIBHO AudepeHnupyemsl.

[punamuv napamerpam t,, v =2,...,n—1, u ¢}, j=1,...,r, Manbe npuparie-
HUs (Bapuanmm).

anmmeM BapHanuy JAuH JoMaHo# Ly : dlg, k=1,...,n — 2, ¥ Bapuamuu Ipoex-
uuit ToUeK BeTBIeHHil puMaHOBOil nosepxnoctu Ry : 0z), j=1,...,7:

5lk=§ Ly T Z ai’jéCSwL Z aé’jéfé, k=1,...,n-2
v=2 ot, j=1 aC0 j=1 ¢y

526:75 a_zg(;tVJr ZT: %5Cg+ ZT: a—zéézg, j=1,...,m.
= o = G = 9G,

JIns mokasarenbCTBa TOrO, 9TO AKOOMAH OTOOpayKeHus f He paBeH HYJIO0, TOCTATOYTHO
MOKAa3aTh, YTO O/IHOPO/IHAS CHCTEMA

_ _ J _ -
0l,=0, k=1,....n—2, 020=0,j=1,...,r, (11)
MMeeT TOJNBKO HysneBoe pemenne 0t, =0, v=2,....,n—1,m 6¢} =0, j=1,...,r, 10
eCTh IIPU PABEHCTBE HYJI0 BAPHAIMNA reoMeTpuuecKux seiaumdud Olg, k= 1,...,n —2,
w0z}, j=1,...,7, OIPEIEAONMX OJUTOHATBHYI0 PIMAHOBY MOBEPXHOCTH, OOpaIa-

I0TCS B HyJIb BAPUAIMHU MOCTOSHHBIX Oty U (.
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IIpeanonoxnm mpotusroe. Toraa ciucrema (11) mmeer HenymneBoe permenne ot,, v =
=2,...,n—1, 6¢, j = 1,...,r. Paccmorpum Bapuammio 6z(¢) = dz({) + idy(¢)
dyukuun z(¢). Dra GyHKIU ABIAETCH PEllleHUeM cJeayolneil KpaeBoil 3a1a4uu

a,0x(t) — b,oy(t) = 0cy, tE [ty,tui1], v=1,...,n—1, dz(t)=0, |t|>1.
Hokazxkem, aro ¢, =0, v =1,...,n— 1. JIng sToro 3amumieM ypaBHEHHUs CTOPOH
JomManoii B Buge (x — x,)cosy,m + (y — y, ) siny,m = 0, uiu
T COS YT + ysiny, ™ = X, COS7Y,T + Y, Sin "y, .

v o o
Bpecs v = =3 (a; — 1)m — yron naxjona HopManu K V-ii CTOPOHE JIOMaHOIL.
Bes orpanmvenusi 06MIHOCTH MOYXKHO CYHMTATh, 9TO @, = COS7Y,m, b, = sinvy,m, ¢, =
= X, COS7Y,T + Y, Sin vy, T

Nwmeem x,41 — 2, = =l siny,m, Ypy1 — Yy = —1l, cosvy,m. Ecan 61, = 0, T0 yauTnI-
Bas, 9TO 7y, — KOHCTAHTA, MOJIyYaeM, 9T0 0T,+1 = 0%y, OYpy1 =0y, v =1,...,n— 1.
Tak xkak d0xp = 0y =0, T0 dz, =dy, =0, v=1,...,n, oTKyaa

dc, = dx, cosy,m + dy, siny,m = 0.
Wrak, §z sBiisgercs pemieHueM OJIHOPOAHOHN Kpaepoii 3amaun ['uinbepra
a,0x(t) +b,0y(t) =0, t€ty,ty1], v=1,...,n—1,
ox(t) =0, [t| > 1.
Nccnenyem acummrornaeckoe noenenne dbynknnn 6(dz/d¢) B Toukax t, n Ha Gec-
koneunocru. Hajinem npoussonyrto dbynxnun z(, ?, a) o (, a 3aTeM — ee BapPHUAIHIO

0 mepeMeHHbM t,, v=2,...,n—1, ¢, j=1,....r
Nmveem
dz(¢) 1 ol T ; —j
d(c == [t I —Co)x
v=1 j=1
y h(t)dt

1t — t)e =t [T (= Gt — o)t — Q)

[t]>1

r

@ L | Sdhlan =) g~ 0G5 G |

d¢ T TG IHe-¢

< [T~ I~ 1)

j=1 by
0 1
X , X
|tZ1 t — C H; l(t - CO (t — C(])) X H:/L:l(t _ tl,)o‘l’_l
1 n
m H(C ¢ - CO) H(C*ty)a”*lx
Jj=1 by}

/ h(t) | 1 y
E=C Tt =)t —Co) - TToy (t —t,)ow

[t]>1
n—1 T

Sty (an, — L v ¢!
e B DL R DPLES TANC

v=2 v j=1 t— C;O j=1 t— CO
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[Mycts ¢ — —1 (cnyuaii, korga ¢ — 1, paccMmarpusaercsa anajgoruyno). Torma

d B (t+ 1)
o0 =cru [ n o (13)
¢ t—=¢
[t]>1
rae dbysknms () aHAINTHYHA W HE paBHA HYJII0 B HEKOTOPOH OKPECTHOCTH TOYKH
¢ =—1, a ¢1(t) rerpaepoBa n He obpamaercss B HyJb B OKDECTHOCTH TOYKHK ¢ = —1 Ha
PAMOW.

U3 cpoiicts unrerpana runa Komwu (cm., nanpumep, [18, ri. 1, § 8]) noyuum, 4ro
5:(Q) = O(1), ¢ —-1. (14)
AHaJIOruyHO OKaXKeM, 4TO
0z(¢) =0(), ¢—1. (15)
Mycts ¢ — t,, v=2,...,n— 1. U3 (12) cnenyer, uro
D 52(0) = (¢~ 1) (0)
g

rae dynkuug 1 (t) ananuTuuHa B HEKOTOPOI OKpecTHOCTH TOYKHU t, . Torga

{O((C —t,) 7Y, @ <1,

— 1. 16
o(1), a, > 1, ‘ (16)

62(C) =

Ocranoch pacemorpers ciydait, korga ¢ — oo. Torma B cuiy (8) u ¢ yuerom (1)
HOJTIy YUM

d

d_((éz(g)) = 1(C) + I2(0),
rie

L(Q) ~ ¢ n(Q®i(0), L2(¢) ~ ¢ 20(C), ¢ — oo (17)
3necn " "
t t
2(¢) :‘tl 1 ﬁdtv 22(¢) :lt‘ 1 ﬁ%@ dt,

rie

h(t)
I(t, T)P(t, ()

®1(¢) = O(1), ¢ — oo, Pa(t) = O(t™ 1), t — oo. [ockonuky dbynxnust t~2h(1/t)
reJIbIepOBa, TO MOCTE 3AMEHbI TTePEMEHHBIX MOJLY TUM

t) =

1
1/t
Q= —w o(1/1) dt,
t(t —w)
el
rae w = 1/¢. Tockonbky dyukuusa ¢(1/t) reabaeposa, To u3 dopmya Coxoukoro
crenyer, uro 0 ~ w = 1/(, ¢ — oo. dusa Qs anajgorndno mosgydanm, 9ro Qg ~ 1/(,
¢ — o00.
Crenosatensno, ¢ yaerom (17) momyamm d(62(¢))/d¢ ~ C1¢72, ¢(¢) — oo, Tae
('} — HEeKOTOpas MOCTOSIHHAS, & 3HAYMT,

0z=0(1), (— oo. (18)
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Tenepns moxkakem, 4TO '
02(¢) =0, j=1,...,r (19)

— = ;
PaCCMOTpﬂ/I npencrasnenne z((, t,(y) B okpectHOCTH TouKH (). C yuerom Toro,
NN :
aro z(¢), t, o) = 2), momyanm
N

26T 0) =+ aaC— )2+ =+ (C—)P T, o)

—_—
rae ®(¢, t, ¢ o) — nenpepbiBao nuddepenEpyeMasi 0 BCeM napaMerpaM i aHaJIuTH-
"eckas B OKpectHOCTH ToukH () yukmua. Torma, B cuny ycenosus 6z = 0 umeem

52(¢,F, Co) = —2(C— &) 6 ®(¢, T, Co) + (C— )2 60(¢, F, Co).

CrenoBarenbHo, cupaseannso (19).
Paccvorpum ynxmmio

w(¢) = T (20)
(€ = t1)(€ — tn)I(C, ) P(C, o)
Ona aHa/MTUYHA B BEPXHEH IOJIYILJIOCKOCTH, 38 MCKJIIOUYEHUEM TOYEK Cg, g=1,...,7,
B KOTOPBIX uMeeT B cuity (19) ycrpanumbie 0COGEHHOCTH, HEIIPEPLIBHA HA BEIIECTBEHHOMN
ocH, 3a UCKJIOYeHueM Todex t;, j=1,...,n.
JlokazkeM, 9TO Ha BeIeCTBEHHOM OCH, 3a MCKIIOYeHHmeM To4ek t;, j = 1,...,m,

BBITIOJIHSIETCsT cooTHOMerne Im w(t) = 0. JleificTBUTEIBHO, TOCKOJIBKY TIPH TIPOGEraHnm
MepeMeHHOI ¢ 110 yIacTKy [t,,t,41] 06pa3 z(t) Gyaer mpoberaTh MO YIACTKY |2k, Zk+1]
TO apryMeHnThl (GYyHKIHU 02 M NPOU3BEICHHA COBHANAIOT JIUOO OTJIMYAIOTCA HA T, Clie-
JIOBATEIBHO, HX OTHOIIEHHE €CTh BEIIECTBEHHAS BEJTHYHHA.

[To mpuHOMMY CAMMETPUU TPOJOKAM (GYyHKIUIO w B HUKHIOK MOIYTIOCKOCThH
miockoctu . CUMMETpus COBEPIIAETCA OTHOCUTEIHHO BEINECTBEHHON OCH, 32 MCKJIIO-
JeHueM, MOXKeT ObITh, TO4eK t,, v = 1,...,n. Ilockoneky B TOuKax t,, v =1,...,n,
u¢), j=1,...,r, B cuy (14)—(16) dbynknusa (20) mmeer camoe Gosbiee nHTErpUpye-
MbI€ OCOGEHHOCTH, TO HOJTY9HM, 9TO B JAHHBIX TOYKaX (PYHKIHUA W MMEET YCTPAHHMBIC
ocobermoctu. Ilosromy dyHKIHA W ABAAETCA TOTOMOPGHON BO BCei mmockocTu (.

B cuny (1) u (18) mo reopeme Jlnypuis nonyunM, uro w(¢) = 0. CiemoBarenbHo,
62(Q) = 92(¢, T, o) =0

Bocnosnbayemcs dopmysioit (12), urobsl gokasars pasencrsa 0t, = 0 u 5(8 =0

A 06X v =2,...,n—1, j=1,...,r. Paznemus pasenctso (12) ma ({ —t,)* 1,
MOy 9UM
Oty (a, — 1
LJFO(U =0, ¢—t,.
C—ty
Caenosarenbuo, 0t, = 0. Ananoruuno, pazgeaus (12) na (¢ — Cg), HOJTY UM
8¢ -
—=—+0(1)=0, ¢—¢.
(€ —¢)?

Caenosarenso, ¢ = 0.

Urak, mokasamo, 910 sikobman orodOpaxkenmsa f He paseH Hymio. Inga Gyukmnum ¢
[IPOBOJATCS AHAJOTHYHBIE PACCYKIEHUs, KOTOPBIE MECTaMU ymporrnarca. Takum 00-
pa3owm, JjemMma 2 JoKa3aHa. O

N3 nemmbl 2, KAK OTMEYAIOCH BBIIIE, CIEAYET yTBEPXK/IEHUE TEOPEMBI 3. O
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Pa6ora Beinosnena npu dbunancosoii noaaep:xkke PODU (npoextor Ne 05-01-00523
u Ne 06-01-81019-Beur).

Summary

S.R. Nasyrov, 1.Z. Faizov. Local uniqueness of solution of a mixed boundary value problem
for Riemann surfaces with branch-points.

A mixed boundary value problem for Riemann surfaces with branch-points, with boundary
conditions depending on the parameter x is investigated. Is is supposed that the known part
of the boundary of the required surface is a polygon. We obtain an integral representation of
solution to the problem; it depends on accessory parameters. Local uniqueness of the solution
is proved.
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