HU3BECTHS
TOMCKOI'o OPIEHA OKTSIBPbCKOH /PEBOJTIOLIUU
1 OPJEHA TPYJOBOTO KPACHOIO 3HAMEHH
[MOJIMTEXHUYECKOI'O HHCTUTYTA HMM. C. M. KUPOBA

Tom 277 1977

PELHUEHHE MO CNOCOBY HAMMEHbBLIHUX KBAILPATOB
KPAEBOW 3AJAYH OJid IBYMEPHOIO YPABHEHHUSA NMYACCOHA.
PACITPOCTPAHEHHE CINOCOBA HA YPABHEHMUA,

HE BABUCALIHE OT BPEMEHH

b. ®. KPYTOHN
(ITpencraBiena HayuyHBIM CeMHHApoOM KadeApbl HHXKeHEPHOI H BHIYHCAHTENbHOH MaTeMaTUKH)

Jlano ypasHenue IlyaccoHa m/si IJIOCKOH 3aMKHYTOH, MHOrOCBSI3HOI
BooO1Le obmacty D@ =D®@ |r:
o’u 2u

Au(x, y)=—;;+a—y-; =[(x, y), (1)

C KpaeBblM YCJIOBHEM
u=u(x, y)=h(x, y) (2)

Ha rpauuue R o6aactu D@ (puc. 1).
3aMeHUM HCKOMYI0O QYHKUHIO #(X, y) ee NpHUOJHAKEHHBIM TpeacTaBJe-
HHeM @ (X, y) B BHIE PA3JIOKEHHS

m

u(x, y) =@ (x, y) =3 9. (¥, y) (3)
x=0

10 HEKOTOPbIM BLIOPAHHBIM HAMH OINOPHBIM B3aHMOHE3ABUCHMBIM  (YHK-
HHAM @, (X, Y), roe C,— HeHu3BeCTHble KO3((PUIHEHTHI.
Jas onpenenenusi KO3QPHUHEHTOB ¢, 3alaJHM QW KaKHX-HHOYAb TOUYEK

M, ua rpanmnue R W v Kakux-HHOGYAb Touek M, BHYTpH oGuacTH D2
(puc. 1), mpuyem morpedyem, YTOOLI

ptv=n>m+l=m, (4)

Torpa aas rpaHuubl r Mbl MOXKEM HAalHCaTb | yPaBHEHHH OIIHOOK BHIA,
BBEITeKalouero u3 (2), (3):

%Cx?t(xsays)—h(xs,%):es, (5)

<=0
saxl. 2.... 1,

riae g — COOTBETCTBYIOLIHe OIIHOKH 3THX ypaBHeHHI. [lis BHYTpeHHeil xKe
obsacty D®)MoKeM HamnHcaTb v ypaBHEHHH OWHOGOK BHAA, BBHITEKAKOLIETO
u3 (1), (3):
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m (0%0.(x,, V) . 0%pu(X;, Y o
12=0( dx; i Oy; t)_f(qut)—eu (6)

(l=1.2,....v)

rae g, — ownOKu ypaBHeHuir (6).
BBenem ob6o3nauenust

1) (PI(xs s ys) — Qs 2) h(xs ’ ys):hs s
, (7)
¥ 02 L ; 02 4 ;
3) P (x12 )’t)+ @ (x; )’t):bt“ 4) (%, 9)=1%
0x ay
Y‘
4
(0,+1) (+1,+1)

(+1,0)

7?0

a-1) ol o)
Puc. 1. Oo6aactb -5(2,)D(2)-|—f, Biuyrpennne M! wu rpa-
nHuunble Mg onopuele ToukH ags GyHRuHH (X, y)=u(M).

B o6o3nauenusx (7) oObeaHHEHHBI CBOMA H3 P-+V==r ypaBHEHHIl OUIHOOK
(5), (6) 3anmumercsi Tak

S ae— by =2, (5=1,2,...0)(a-Hy=n<m1=m .
x==0

= (8)
Ebn(fx'—f’:?«t,(t: 1’2,,“\))

x=0
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HJIH B MAaTPHYHOM BHJE

A(ym) C(ﬁn—’l(un:e(un
(py=n>mtl=m) (8%)
b(vm) C(ml)—f(vl)—°(vl)

B uensix naJapHelimiero ynpouieHus 3anucH coga (8), (8%) Bmemem B
(8%) caenyiouue TOMOJHUTETbHbIE 0003HAUCHHS: !

Qm hq, ‘
1) ( 'i>=Am+v,?n=A(nﬁ>, 2)( ! ”)=Fm+v.1)=F(nl) 9)
b(.,m) f(\'l)
; e : SN
3) (eml)):htwv.l) =Emy , 4) cmy=Cm.
¢1)

W,

Torna o6benunenusviit cBox (8), (8%) u3 n ypaBHeHHH OWHOOK MOMKET
ObITb 3allHCaH B OJHOM H3 CJEAYIOUIHX ABYX BHIOB:

S ApCi—Fy=E,, (s=1,2,...,n>m+1=m). (10)

2==0

A Cimiy —F (my=Euy) , (n>m+1=m). (10%)

Tak xkaxk npencrasiaenue (3) masi HCKOMOH (pYHKUMH u (X, y) siBaAsieTCs
NPHOJHKEHHBIM, /1 ONOPHBIX OYHKUHIL @, (¥, ) B3aHMOHE3aBHCHMBI H
n>m TO CyLIeCTBYeT GECKOHEYHOE MHOMKECTBO COBOKYIHOCTEN P L LIS

Yo M3 M KoatbchuHeHTOB cx==C, , YIOBJIETBOPSIIOIIUX CBOAY YpaBHEHHI
(10) ¢ Toir uam uHO¥ cTemeHbio TouHocTH. Caenys [ayccy, Oyaem cuHTaTth

HauboJsiee HaJeKHOH TaKyl COBOKYNHOCTb Cg, €, ..., C, K03pduuneHTos
¢, =C, , KoTopasi yI0BJ/ETBOPSIET YCJIOBHIO CllocO6a HAHMEHbIIHX KBaApaToB

n n n e ' =

3 Ei=3 Ef= 3 BBy = BBy =@ =nanm. a5
s=1 5=71 Sl

Ho corsacuo (10)

Q2=2 ETsEsl-_‘QQ(COa 3 7 S Cm)

¥=1

[Tostomy ycaoBue (11) PABHOCHJILHO /71 YCJIOBHSAM

= 2 e —-—Q (6 i =0, (12)
AS

(}\.=0, Lo U
Brinosussi pacuer yc.rlosm"{ (12), HalJaeM 1Moc/e10BaTeJbHO

a(‘; 3 ‘5_22 E z (v AnC.—F )

s=] 8==1 x=0 /

=2¥ EZAM _QZEEAS, b0,

s=1 x==0 s=1" x=0

roe
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31:{ +1, x=A
! 0 ik

OrTciofa BHAHO, UTO
*
Z Asxox s)w'—-‘ Aks-

[Tosromy

P g B T
— z’"(z Ao )c 3 ALF =0,

=0\ §==]

BBenem o603HauyeHHS

—1

4 58 A)s sx"“B)\x e é A\sF ;=K. . (13)
Se=1

HJIH B MAaTpHYHOM BHIE

1) Ay Aum=Bam »  2) Ag,Fan=Ka . (13*%)

Torna m-+1=m ycaosuii (12) npHMYT cJaenyOmHIl OKOHUATEJbHBI BHI:
m
> BuC.—Ky=0, (+=0,1,...,m). (14)
%=={)

HJIH B MaTPHYHOM BHJE
BammC iy —Kmy =01y . {147)

Pemas csox m ypaBHeHuit (14), onpenesuM HauBBITOJHEMIIHE 3HAue-
uust C,=c, 1nas m K03hPULIHEHTOB C,, BXOAALIUX B npejcTaB/eHHe (3)
st uckoMoit ¢yHKuuu u(x, y). IloacranoBka Ke HaHJEHHBIX 3HaYeHHH
3TUX Ko3(pduunestroB B ypaBHeHus (10) uau —4To TO Ke — B ypaBHeHHSs
(8) macT cooTBeTCTBYIOIIHE OIIHOKH &5 = &, €, YKa3aHHBIX ypaBHEHHH.

[TpaBusabHOCTL pacueta Koaddunuentos C,=c, , omUOOK &5 = &, €

n
2
u BenuunHbl Q?= Y & npoBepuM, yMHOKHB ypaBHenuwe (10%*) csieBa Ha

=1
*

* #
A(”-,—n), ean) U Fn) . Torna Mbl MOJYYHUM CJEAYIOL[HE MOBEPOUHbIE PaBeH-
crBa, yuureiBasg (13*) u (14%):

~% *
1y A E(nl)zom) s 2) Q2= EanEm=—EanF m), (15%)
*
3) FanFunC gy BmmC i) =EanEm =Q>
(Tm)
Pacuer mpubauxenusi ¢(x, y) A1d UCKoMoil (GyHKIHMH «#(X, y) 0O OIH-

CaHHOMY BBbIIIE CIIOCO6y HAaHUMEHbIIHX KBAAPaTOB I[TI0O3BOJIAET NIOACUHTATD TAK-
K€ TOYHOCTb 3TOrO H].')H6JIH}K€HHH, 3ajaBaeMylo B BH/€ CpedHEKBaJApaTHUE-

o 2 2
CKO# OIHOKH ==m., HJIH ee KBanparta m.. Pacuer m. npousBoaurcs tak [1]:
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2 —1
1) pz:n—Q—E; N =3B, Bem=BEm) ; (16)

3) m=m2(a(xy)]=p? 3 ur.(xy)0(xy)=

x,Az=1
#
B PzCP(g,,)(xy)’)B(;,;,;)?(m) (xvy)'

B 3akmioyeHHe OTMETHM, 4TO /51 NOCTPOEHHsI HabGopa OMOPHLIX B3a-
HMOHE3aBHCHMBIX QPYHKUHMIT ¢* (X, ¥) MOXKHO B3siTh ABa psijia

b o W el Rl
Wb W
u 3aTeM 00pa30BaTh MATPHILY [IPOH3BEJICHHS ITHX BHIOB
X0ph-oxclyd. iyl x4l
E S 0 cr A < o T

N X9 Pyt ety
B g U R - o TR o
Toraa ‘
P (X, Y) =Xy =@ (X,y).

CaenoBaTesbHO, B JIaHHOM cjaydae m==r2,
s nocrpoenns HabGopa ONMOPHBIX QYHKUHH @, (X, ¥) MOKHO HCIOJb-
30BaTb TaKiKe psiibl ’

Tk Trlh.- Talie), o, THR):
To(9)s TUDseees TU9)soens T(Y),
rae T:: £ T, (y) — npuBegennsie MHOrouwteHs YeGbimena ﬁepBoro po-

la, onpejesnsieMble caeayouum obpaszom [2]:

To(2)=1, Ti(2)=2, T:(z) =

1 cos(x arc cos 2);

arc cos =0, z=cos0, T(0)= cos x0; (17)

21—1
T,+1(Z)=Z Tx (Z) ——'Z' Tx_l(Z).

Torpna

Pus (£,9) = T () T(y) = @u(%,Y)-
__ UroGel yucaa @y, (X, y) He npuHMManH GOMbIIMX 3HAUYeHHil B 06jacTH
D?, none3Ho 3aKJI0UHTh 3Ty 06JacTh B KBajapaT
—l=sx<+1
—l<y<-+Il,

B3siB LleHTp KBanpata O B cepennne oGnactu D@ (puc 1). -
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OTMerHM ele, YTO €CJAH YHUCI0 u Touek M, rpaHuusl R GoJsblue, uem
yucao m—+1 xoapduuueHTos ¢, B npeacrasieHuu (3) aaa u(x, y) uepes
¢ (x, y)

u>m-1,

TO MJs onpeneeHHss KOo3()QPUUUEHTOB ¢, H pacyera KBaJApPaTHUYECKHX pas-
6pocoB m%xmf, JJIs HaWJEeHHBIX . ¢, M @(X, y) ~u(x, y) Mb Moryiu Obl
060iTHCh TOJbKO TOuKaMu M, B3ITBIMH Ha rpaHule R.

O6o6menue. Ilpennaraembiii cnoco6 penieHHs KpaeBoil 3ajauu
nasi ypapHenus [lyaccona moxer ObIThb NPHMEHEH TaK »Keé NpPOCTO K ypas-
HeHHio ['esnbMrosbiia '

g2 0?
A4k u (xy)= 2t Tgo g )u(x,v)=f(x,y) (17)
x? ) ay* :
C rpaHHYHBIM y;cnoaHeM

[a(x,)’)"}-p(x,y)(%:lll(x,V)‘r'—:h(x,y). (18)

Bosee Toro, M3n0xKeHHBIH 34ech €rnoco0 MO3BOJsSET pelraTh COBEpIIEH-
HO TIPOCTO fAaxke Gojee TPYAHYIO KpaeBylo 3afauy JJs JuHedHOro audde-
PEHIHAaJbHOTO YpaBHEHHS BTOPOro MOpsiiKa C IepeMeHHbIMH Ko3(pdHuIiHeH-
TaMH

[A*f(x, y)di——w‘(x,y)%%]u(x,v): F(x.y). (19)

xioy/

H 'paHHYHBIM ycaoBHeM BHAa (18).

Hakonen, coBepiieHHO $ICHO, UTO MpeAJOXkKeHHbIM crnocoboMm pelaercs
06e3 BCAKHX OCJOXKHEHHIl INJOcKas KpaeBasi 3ajaua AJsi JHHeiHOro audde-
pPEHLHAJBHOTO ypaBHEHHUS N-TO NOPSJKAa B YAaCTHBIX TPOHU3BOAHBIX H C Tie-
peMeHHbIMH Ko3(puiHeTaMH, ecad HcKoMasd QYHKIHUS « He 3aBHUCHT OT
BpeMeHH [, TO eCTb u=u(x, y).
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