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PEIIEHHE IIJIOCKON CMEITAHHOU 3AJTAYN TEOPIH YIIPYTOCTII
B BUAE PAJTOB 110 IIOJJMHOMAM JERAHAPA

I'. B. Hsamnos

(HosocuGupcr)

Hcnoansys mommmonsr Jleskampapa, MOMKHO YKasaTh OPYIyo, II0 Cpas-
HeHWI0 C W3BECTHHIMHE B Jmreparype [1, 2], mpomexypy ceemenusa sajadu K
pemmenuio anare0pamdecKoil CHCTOMBI WJIM K peIleHui0 KpaeBOH 3amadum s
00bIKHOBEHHEX MuddepeHmalbubiX ypaBHEHTIA.

1. ®opmyauposra 3agauu. [{aockas cmemammas Kpaesas 3ajada TeopHd
YIOPYrocTu COCTOUT B OTHICKamuu QYHKOUil p, ¢, T, U, U, YIOBIETBOPAIOMIHNX
Y paBHEHIIM

opléx -+ 0t/dy - v, = 0, 0t/0x - dq/0y + vy, — 0,
p — adu/dxr — Pov/dy = 0, ¢ — adv/dy — Pou/dx = 0,
T — wWou/dy + wlox) =0, a = 2p (1 — v)/(1 — 2v), v<<1/2, pn>0.
f=av/(l —w)
BHYTDH HEKOTOpoil ob6jacTn Q ¥ IpmAUMAOmMuX Ha TpaHume o0xacTu 3a-
nagmele suavenua. OrpamwdmMes  ciaydaeMm, Korga Q — wBagpar, Q —
= {z,y | z=[—1,1],y=[—1,1]}, rpannanse ycioBua TaKoBHI, U4TO IpPeos-

pasoBaHmeM MCKOMBIX QYHKIWIT 3amada CBOAUTCA K OTHICKAH@K QYHKOmT
P, ¢, T, U, U, YIOBIETBOPAIOMUX HYIEBBIM TPAHUIHNLIM YCJIOBISIM

(1.1) (PWi=t1 = (@y=21 = (W)y=t1 = (TW)y=sy =0

¥ ypaBHEHIAM
dplox 4+ 0t/0y - f, = 0, at/0x <+ dq/oy + f, = O,

p — adu/dz — povidy - fy — 0, ¢ — adv/oy — pouldz — f, =0,
T — p(0uldy - 9v/dx) + f5 = 0,

rae fo (0 — 1, ..., 5) — m3BeCTHEIE KBapaTWIHO CyMMmpyeMmble 1o ©Q PyHEK-
nuu. llomaraem, uro B raxmom us pasencts (1.1) omma ms mepemMmOsKaeMBIX
¢yHKITI paBHA HYII Ha BCeil CTOpome KBajgpara.

Eciu B cayuae mepeMemienus KBajgpaTa Kak abCONIOTHO TBepioro Tela

u—a-—+ oy, v=>b0— ox
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(2, b, ® — mocTosAnmbe) w3 TrpanwunEXx yexopuit (1.1) me cmexyior pasencrBa
(1.2) a=b=00n=0,

To yeaosua (1.1) Gymem momoamsaTh TeMu u3 ypaBHEeHHIl

(1.3) (ud =0, {vd@ =0, | (uy —va)dQ =0,

KoTopsie BMecre ¢ yciosusamu (1.1) obecmedmBator BHImOmHenme paBeHCTB
(1.2). B 71ex caygasx, Korjja mCIOJB3YIOTCH Kakue-iubo u3 ypasmemnmit (1.3),
Qyurumn fy, f He MoryT GHTH mpoussoabHbiMu. Y pasuenuam (1.3) comocrasum
ypaBHeHnus

(1.4) (1a2 =0, | f.d2 =0, { (y — fo2)d2 = 0.
Q Q Q

ITpu ncmonbzoBanuu Kakux-muGo us ypasmenuil (1.3) dpynrmun fy, f, MOMKHEL:
YIOBIETBOPATH COOTBETCTBYWImM ypaBuemmam B (1.4).
2. Ilpubamxennoe pemrenune. OGo3maanmm

n m
(2.1) WE;AMHQM“EZ%A%
k=0i—0 k=0 i=0
n—1 m+14 n+1 m—1
nm nm nm
"= 2 X T PpQi, 15" = 2 2 Tri PrQi,
E=0 i=0 —0i=0
n m—1 n—1 m
nm
Uy = Z E uk'l. PhQn = 2 2 v.ln hQi,
k=0 i=0 k=0 i=0
n mtd n+Hl m
nm __ N\ N\, nmp A ,nm NN L, nmp o)
h=0 i=0 h=0 i=0
n4+2m—1 n—1 m-+2
nm
U = E 2 uh Ptha = 2’ 2 vhz PkQu
k=0 i=0 k=0 1=0
nm . - —_—
e n, m >1; pil, qhi, Thi, Unis Uki. — TOCTOAHHBIS; rp = Pu(y), Q; =
= rseen — TOXWHOMEL  Jlemamapa [3], oproromampnele Ha IPOMEKYT-

xe [—1, 11; %k, i — cremenu moONUHOMOB.
Torpebyem, arobbr ynrmuu (2.1) yHoBIeTBOPAIHM HYJEBHM I'DAHHIHBIM
YCIOBUAM

(2.2) (P”’"u?m)x:_ﬂ = (qnmv7m)y=i1 = (T?mvgm)x:j:l = (Tgmugm)y=¢1 =0

I YpaBHCHUAM

2.3) (2

—Lf1> P,0:dQ =0, k=0,1,...,n, i=0,1, m—1;

"l

)Ph()dd_o k=0,1,.., n—1,1=0,1,..., ms

nm nm
duy ovy

pnm —_ a
9 A
r ( o™ ounm
q
\

+ fs) PQ:dQ =0,

nm — g —— —~ﬁ

7o) PiQid2 =0,
k=0,1,...,n i=0,1,..,m;
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nm \

| P,0:d2 =0,

+ s

m_
N +

0y

kE=0,1,2,...,n+1, i=0,1,2, m—1:

H
nm
dug

Ty — W 3z

1 P,Q:dQ =0,

kE=0,1,2, n—1, i=0,1,2, m-+1.

Ilpenmonaraerca, aTo B Kas<moM n3 paBeHCTB (2.2) oguH U3 COMHOMKHTeIeH
(ror >xe, ato u B (1.1)) paBem mymmw ma BCedl cTopome KBajpara.

Ecau dopmyaupoBka samadu cogep:RuT Kakue-1u0o us ypasHeunit (1.3),
o cucTemy (2.2), (2.3) OymeM MOMOJHATH COOTBETCTBYIOMUME PABEHCTBAMU

(2.4) ugs’ = 0,vp0° =0, wig —vpr =0
7 UCKII0YaTh N3 (2.3) Te U3 ypaBHeHHIl

nm
ot} da™™

az +a +f1)PfdQ_'01]_‘01 . ay

KOTOpHIe SABJAITCS CJIEACTBHEM OCTANBHEIX ypaBHeHuil cmcTemsl (2.2), (2.3)
n pasencts (1.4).

Ypasuenus (2.2), (2.3) BMecTe ¢ COOTBOICTByImuEMHE paBeHCTBaMu (2.4)
00pasyioT 3aMKHYTyI0 cucTemy mid ¢yuxmui (2.1). Pemenue 3Toif cucremsr
HasoBeM IpuOamKeHHEM peiienueM. Hacarenbnoe manpssxenue B npnGimacen-
HOM peUIeHHH MOMKHO BHIHCIATL M0 (opMyIe

n4+1 m—14 n—1 m--1
T = Z 2; Tk'L”Pth ] Z 2; Tri PhQu
=0 i=0 k=0 1=m

Dyrroua ™" ypoBleTBopAeT ypabmemuaMm (2.3), ecam BMeCTO T+ . T

noAcTaBuTh T°™. ['paHMYHBIM YCJIOBHAM T™™ YIOBJIETBOPAEY NPHOIMMKEHHO.

3. JHepreruyecroe CBOCTBO NMpHOMMKEHHOro pemneHus. llomaraem, 4To
mpubaumennoe pemerue cymecTsyer. Vemoansysa (2.2), (2.3) u oueBugHble
paBeHcTBa TUIA

T 4
i%z— Ugp dQ = (j?gz——u?mdg,

MOHO HaUTHI

nm nm nm
du v, du

nm £ v
@1 | fu" " e, o Dla + o ldQ =E,

TIe

m =Gy (ui™, v1™) 4 Gy (uz™, vi™);

Gi(9, ) l oe) 2B Lo (0¥ ‘dg;

4. Openra uepeMeureHuii, oGycioBreHHBIX jaedopmanumeit. Ilycte © —
dyurmusa uz L,(Q2), umeomasn npunagiexamyio L,(Q) ofobmennyo mpoms-
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BosHy!o Ou/dx [4]. OGosnauum dwepes uy ;, ap; Kosdpdumumentor Dypne Gynk-
o u, ou/dx

00 )
u ~ 2 o uh’iphoi, Fyukad kz 0 ak,iPin’

Pt Sz —
i= 1=

Ucnonrsys ceoiicteo mosmmomon Jlesmammpa [3]
(4.1) 7= (Qst1 — Qs—1) = (1 +25)Qs, s =1,2, ...,

HaXO0AUM

{— P, (Qop1 — Qur)d@ = (1 + 25) [uP, 0,40,

n, CﬂeﬂOBaTeJIBHO
= [1/(23 - '1)]’1,,,371 - [1/(28 + 3)]arvs—|-1’
r=20,1,2,..,s=1,2, ..

OueBunno,
w 1 2 1 x> 1 w1 2
s§1 T2 Ur,s < ar,0 + 5 3_22 51 Ar,s—1 ) 72‘ 351 3a,,s+1 ’
MO3TOMY
c: ou
(4.2) U — R%O yk,OPh Yl
B (4.2) n muxe cumBoi || || o3Hauaer HOpMY B Ly(Q). Ucnonbays (4.2)

7 TOJIOKUTENbHYI0 ONpe/[eleHHOCTh MOBIHTEerPAIbHOTO BHIpaskennsA B QyHK-
muonane Gy, HaXOOUM

(43) o ma | g (g, ).

nm nm
uy — 2 Uro Py
h=0 =0
Byxsoit C B (4.3) u nmxe ofosmagaerca MOCTosiHHAS, He 3aBUCAINAA OT 12, M.
Cormacuo (4.1),

aunm av‘nm
(4.4) 5 (7§— + _ai_)(pr-i—l — Pr1)(Qsr1— Qs—1)dQ =
= s‘ (1 + 2r) us™ P (Qurs — Qs—1) + (1 4 28) V5" Qg (Pry1 — P,_y)] dQ,
o
s,r=1,2,
OGo3maaum
AT 617;"” n+1 m+1
= ¥
61/ l '1:'0 z=20
Iomaras B (4.4) s = 1, momyumum
nm 1 1 m 1 inm 1 nm
Ur) — gy 10 T g3 vrL0 T 5 ) brZlie +

nm 1 nm
T

1 1 1
+5—m) 1,2 75 Ur2 Ty —11+§r—_+_—:_3171r1r117?‘=1,2,---,

9 nMT®, N 6, 1976
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u, CJjemoBaTeJbHO,
(45) (T4 PP S o™ 25 (08B + (0 ()R

4 (033)],
n n4-1

1
T=22r+1 |+

’ 1. nmyz m -
| : §22r+1(ur2 )9 227———_“(177:1)

T r=1

<y

N3 (4.3), (4.5) maxomum

(4.6) (uf -+ 2 ud'Py || <CE,
AnajloruuHO MOJAy9aeM ONEHKY
(4.7) i v0;"Qi
s (4.3), (4.6), (4.7) cmepyer
(4.8) u’f’"~k§0 urg Pyl || ™ ;0 e ” CE,
(Ui + vol')* < CE,
OueBuaHoO, o o
(4.9) u"™, up™ ’1_20 Unt-1iPnt1Qi igo Un"2:Pr12Q;
L ) un+“(2n+1>Pnoi‘ "2 e "
Uz (4.8), (4.9) cmemyer
(4.10) up™ — X Uil Py ‘
Ananormdno moJydaercs ONIEHKA
(4.41) "~ 30| < CEom

Hepasenctsa (4.8), (4.10), (4.11) ouennBaoT B NpuGIMKEeHHOM peHNICHUH
obycioBieHHble fedopmaliueil epeMemenus 4epes dHEPTHI0 YIPyToro Aedop-
MHUPOBAHHSA.

N3 poxasarenscTBa HepaBeHCTB (4.8) MoKHO BHIeTb, 4TO A JIOGHIX
¢yurnuit u, v & Ly(Q), umerwmux o6obmennsie mnpomsBogHbe Ju/dr,
ov/0ye=L,(Q)u 0606mennyo cymmy mpousBogHBIX (Qu/dy -+ 0v/dx)e=Ly(Q).

CIIpaBeqJIIBBl HEepPaBEeHCTBA
U— kzo upoPy || +|jv— _20 vyils \‘ < CE (u, v),
—_ i=

(10 + v01)* < CE (1w, v),

(4.12)
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rIe
ny = == (1 2k) [ uPydQ; vy = o (1 4 20) §
E(u, v) = Gy(u, vy + Gy(u, v).

ITox o6o6menHOl CyMMoit TpousBOAHHX 0Ju/dy + Ov/dx dymkuuit w, v mo-
HuMaeTca Takas Qymenus Ppe=L,(RQ), mnsa KoTopoil mMeeT MeCTO PaBEHCTBO

1

THe ¢ — mo0as paBHas HYJIO Ha CTOpoHAX KBaapaTa pymruusa uz Wy (Q) [4].

5. Onenka «xecrroro» mnepeMeuienns. IlycTs vy, u,, vy — yHoBuie-
TBOPAIOMUE YCIOBUAM

(5.1) (Palbi)z=t1 = (QuUs)y=t1 = (TyVs)x=t1 = (TuUy)y=s, =0

GYHRUUE U3 W3 (32); Pyr G4 — PyHEIUEM u3 L,(RQ), umelomue oGobmennsie
npousBofuble 0p,/0r, 0q./0y=L,(Q) u ynoBmerBopsaoomue ycaoBuaMm (9.1).
IMpepmosnaraercsi, 4To B KaskgoM u3 paBeHcTB (9.1) omume u3 coMHOKMTemel
(Tor sxe, aro um B (1.1)) paBen mya0 mo BCeil CTopoHe KBajpara.

U3 (2.2), (5.1) caenyer

7 um aunm gy nm ™
(5.2) j(\ L -+ Px—— )dQ—O ts(i;vl ‘I_Q*a;y) dQ =

nm
Ity _nm 0Ty nm o, (6u2

PN

Bupensasa B (5.2) ciaraemsie, COOTBETCTBYIONMUE MepeMeNIeHUI0 KBajpaTa Kak
a0CoOMOTHO TBEPHOTO Teja, MOKHO (D.2) 3ammcaTh B BujIe

(5.3) uoo' | (pe)iZlady +uif | (pa)i=liydy =

1 1
vos j (ga8=tsdz+ i | (qu)y——s2dz — F,,

1 1

upt | (r)i=tidz +ulit | (rey)iolide 4 o X (te)¥ Lidy +

—1 —1 z
!
+ ool | (142)iZlidy = F,.
—1

B (5.3) Fi(i = 1, 2, 3) saBucar or p,, ¢, T,, IPOU3BOAHBIX 3TUX QYHKUMNI
u nepeMemenuii, o0ycmoBiennwx pedpopmanueit. Ilostomy F; onenusarorcs
4epes BHEPIUI0 yNPyroro nAeGopMuUpOBaHUA, HOPMB QYHKIME p ¢y, T, u
HOPMBI NPOM3BOAHBIX 3TUX QYHKUMI.

Ilogbupasa cooTBeTcTByOmMuM 06pasoM QYHKIUN p,, Gy, T, W UCIOIB3YS
BTOpoe 13 HepaBeHCTB (4.8) m Te w3 pasemcTB (2.4), KOTOPHMH IIOTIOJHAETCA
cucrema (2.2), (2.3), MOKHO [HOKasaTh, 9TO HEMEET MECTO HEPaBEHCTBO

(5.4) B i AT
[ L]
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Ananormano mCIoab3ys mepaBemcTsa (4.12), maxogmm, 49To CIPaBEHIHBO
HEPaBEeHCTBO

(5.9) max {|ugof, %10}, [Vools |Voa|} << CE(u, v)
LA T0HX QYRKITE U, V&= Ly(Q), KoTopsie mMe0T 0600MenEbe TPOR3BOIHbBIE

ouloz, 0v/dy & Ly(RQ), obobmennyo cymmy upomsBoameix (du/dy +
+ 0v/0x) = Ly(RQ), yIoBAETBOPAT ypaBHEHHAM

(5.6) 0, ((

/ Q

\

0Ty 0T, du . Ov
ay'+vﬁ ~T*(E + - ‘dQ:O
7 pomoiEmuTeabEEIM K ycixoBmsaMm (1.1) pasemcteam B (1.3). B (5.5) uhy, Vno
(k = 0,1) mmetoT TOT 3Ke cMmbICH, 9T0o U B (4.12).

6. CymecrroBanue upudommrennoro pemenums. M3 (3.1), (4.8), (4.10),
(4.11), (5.4), (2.3) maxogmm, 49To HYIeBoe pellleHME OXHOPOJHOU CHUCTEMEI
ypaBHenHil TpUGIMKEHHOTO pellleHus eJUHCTBEHHO H, CJENOBATENBbHO, OIpe-
JeIUTedb 3TOH CUCTEMbl OTJIMYeH OT HYJIA.

7. O6o6mennoe pemenne. 13 (3.1), (4.8), (4.10), (4.11), (5.4), (2.3) cae-
IyeT, 9T0 PAaBHOMEPHO 10 7, M OTpammIeHsl HOPMBI B Ly(L2) ¢pymrumit (2.1),
MPOM3BONHBIX

au’ﬂm 0U'ﬂm
(7.1) 7 oy
u CyYMM NIPOHU3BOJHBIX
nm nm nm nm nm nm
(7'2\ ou” N av, ap N Jt, ot - dq .
4 ay ' ox dr ' dy ? ox dy

ITosromy m3 mioGoit mocaegoBaTenbmocTm pemmennit (2.1) MoKHO U3BIETD
[IOCJIEI0BATEeNBHOCTD PeIleHnit ¢ HOMEePaMHu I, S, Y/{OBJIETBOPSIOMY0 YCIOBHSIM:
1) mocmemoBaTeNBHOCTH CXONUTICA TPH I, § — 00 caabo B Ly(Q) 4]

8 ] 8 ] §
u51uq7u£%u: Trlatg';)‘[;

78 rs

rs . rs i rs
Vo, Uy, Vg —U; P —D; q

2) mocmemosarenbHoCTh mpousBomubix (7.1) cxomures ciabo B Lo(RQ)
06006 HHBIM TIPOU3BOTHEIM [4 ]
it gy ) 6023—\51,.

ox oz ' 0Oy ay’

3) mociemoBaTeNbHOCTH CyMM Tpom3BOmHEX (7.2) cxommrea K 0000men-
HBIM CyMMaM IIPOM3BOJHBIX

ouhy Oy ou v W 0% gp o
dy ' oz ay éz' dxr ' dy ox ' dy°
0q7'5 a-c
oy ox dy’

N3 (2.3) mepexomgoM K Ipefeay mpm r, S —- 00 HAXOAUM
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Q
Q
0,dQ = 0,
rme'o, (K= 1, ..., 5) — npoussoububie QyHKIUE u3 Ly(L).

Uz (2.2),-(2.3), (5.1) cuenmyer

(7.4)

Q

= — 3 (1 + 20)1 + 20) ( | £oPVQid2 \P10s.
h=0 i=0 :

Mepexoma B (5.2), (7.4) & upepmeny mpum r, s — 00, HaXOAuM, 4T0 QYHKIUM
ps ¢, T, U, U YHOBIETBOpA0T ypasHeHuaAM (5.6) m ypaBmenuam

(7.5)

OueBupno,
(7.6) lim [G,(u—u, v—v®) + G, (u—us, v—v3’)] =

r,8—~>00
= lim E,; —E(ux)=>=0.
r,§—>wxn

Us (3.1), (7.6) caemyer
(7.7) O (u, v) > E(u, v),
rre

D (o, )= (9. - dQ.

®Oypkuuu p, ¢, T, U, U, yHosieTsopsiomue ypasmenusam (5.6), (7.3),
(7.5) u mepaeencTBy (7.7),— 0b600OmeHHOe pelneHme IIOCKOH CMeIIaHHOW 3a-
Jladu Teopuu YIPYTOCTH.

Ilomaraa B (7.3)

Quy v, Ouy
37T gz P47 ay’ w5=7y + ox

u ucnoubsysa (7.5), Haxomumm

(7.8) 20 (uy, vy) = E(Uy vy — - — Ugy ¥V — V) + E(u, v).
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HonyctuM, 4ro cpeau QYHKIMI D... 0... Ty, U., U, UMEIOTCS TaKHe, KOTOpPbIE
yIOBIETBOPAIT ypaBHeHuaAM (7.3) m fgomonmwTenbuniM K ycaosumam (1.1)
pasenctsam B (1.3). Hopcrasass stu dyuxumn B (7.3), momaras

W — U, Wy =V, 03 = Juldx, w, = /0y, w; = duldy -+ v/dx

u ucmoabsys (5.6), (7.7), maxomum
(71.9) 20(u, v) = E(u, v) — E(u — u... v — vy) + E(uy, v,) > 2E(u, v).

U3 (7.8), (7.9) cmegyer

(7.10) Eu—u..v—uv,) =0.
Cormacuo (4.12), (5.5), ypasmemme (7.10) mmeer Toabko HYylIeBoe
pelnenue.

Taxum o6GpasoMm, eciim MIOCKas CMemaHHAas 3ajada TeopUM YIPYrocTu
mMeeT [OCTATOYHO INIAfKoe pelieHme, To OHO coBmagaeT (B cMeicie L,(£2))c o6-
0o0INeHHBM peLIeHWEM U eWHCTBeHHO. V3 e[IMHCTBEHHOCTH pelieHnsa Caenyer,
4To0 K HeMY cxoaurcsa cinabo B L,(L2) Bea mocmepoBarenbrocTh pernenuit (2.1)

npuw m, n — oo.
8. Ceejgenne 3ajaud K MOCIEJ0BATENFHOCTH KPaeBbIX 3aJa4 I OOBIKHO-

BeHHbIX ypaBHeHmii. O6o3Haumm
(8.1)
n n o , n—1
Pn = 2 PPy, gn = 2 Pr, = Z T Py,
E=0 E=0 E—0

" n+1 , no_ " n+42
Tn = Py, U, = > upPp, un = ) upPy,
E=0 E=0 E=0
n+1 n—I1

U,n:ZUkPh, UnZZUhPh,
k=0 k=0

T Pr, Gr, Tr, Ur, Up — Qymrmmm z; P, = Py(y) — nomuuomer Jlemaupm-
pa; k£ — cTemeHs MOJMHOMA.

MpuGamsxennoe pemenme IUIOCKOH CMeNIaHHOW 3afadyd TEOPHH YIUPY-
rocT wmeM B Brae dymxumit (8.1), ymoBreTBOopAIIEX IPAHEYHBIM YCIOBUAM

(8.2) (an’n)y:il = (‘I:ﬂun)y:il =0;
(8-3) (pattn)eet1 = (Prtn)u—st = (ThVk)s=21 =0, k=0,1,..., n—1,
¥ YpaBHEHHAM

1 ”
Opn o, n ot, 0qn n—
(8.4) S(W a—y'+f1)Pkdy—0, §(W+W+h 1)Phd.l/:0»

oz

du, ov, +1
V1 wise+ S st Pay =,
2y

k=012 ...,
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tae  fo — OTpes3oK psAja

1
=3 fouPy, fon :%(1+2k)5
k=0 “

Ilpenmomaraercs, 9T0 B KaiKJoM I3 paBeHCTB (8.2) ofUMH W3 COMHOMKHTeleil
(toT e, uro u B (1.1)) paBem Hy# 0 Ha BCeii CTOpOHe KBajpaTa.

Ecian ¢popMyiampoBKa 3aJadd COHeP:RUT Kakue-aubo us ypasrenwuii (1.3),
tTo cucrema (8.2), (8.4) OomonHAETCA COOTBETCTBYWOIIUMY PaBEHCTBAMI

1 1 1
(8.5) | wtdz = 0. | vodz —0, | (uy —3v"z)dz — 0.
1 —1 21

W3 paBHOMepHOW 10 m, n OTpaHWIEHHOCTH HOPM QymKmmA Ti ", 157,

q"™, us™ u mupomssommbix (7.1), (7.2) caemyer, uro mnpm ¢uKCHpoBaH-
HOM n OYIYyT PaBHOMEDPHO 10 M OTPAHWIEHH HOPMBI TPOM3BOJHBIX

0p!£ln 6q7
dy ' 6z ' dy ' dx ' dy ' ox

Tlosromy m3 pemenmii (2.1) MoskHO oOpasoBaTh cxogsmue cinabo B L,(f2)
npn (UKCHPOBAHHOM 7 M § —- 0O IIOAIOCJEe[0BaTeJbHOCTH

n, S ’ n ” n. n ”
(8.6) U, up” —> Unj S — Uny P —> Dot Up', U’ —> Unj U1 —> Un;
Q> —>qn; T4 —>Tp,Ta —>Tp, oz © o dy dy

vy’
dy ~dy’ o0x ~ ox' 0y '6y’0z-'6x

Ilpu »sT0oM mnpemenbmbie PyHrIumE OYOYT YIOOBIETBOPATH YpPABHEHUIM

8.7) V2 s — 11 PrgadQ =
o N

+ f?) Prp,dQ =0,

\

0
jj(qn_aa—l;l_ﬁ‘;f‘*‘fn) PLpdQ =0,
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, fouy  0v,\ gt -0,
k - 01 /1 ?
3 oo
Tn Lﬁ\ + fs | PiggdQ =0,
o
i=0,1,....,n—1,
rme @, = ¢, (2)(r =1, 2, ..., 6) — mpousBoxabubie ¢yukmumu usz L,[—1, 1].

O6osnauuM "epes S, MHIOKECTBO HENpePEIBHELIX, HEeMPePLBHO Auddepen-

OUPYEMBIX QYHRIUA Da. Qu. Ts, T, U, U ,U,U ,
YIOBIETBOPAIMUX yCIOBUAM

v on

(8.8) (p*u*)x:ii = (Q*v;)y:j:i = (T*U*)xzii = (T*u*)y=j:1 =

IIpegmosaraercsa, aTo B KakmoM u3 pasemcTB (8.8) omum m3 coMuo)KmTemel
(Tor sxe, uro u B (1.1)) paBen mymo mo Beceil cTopomre KBagpara.
OGosnauum wepes S, MHGKeCTBO (QyHKMuil

YAOBIETBOPAIIUX yPaBHCHAAM

ou
(8.10) AT S }deO

0.
0t , ov It . Ou
S -+ B
dr ~* ' %
Ope * ou 9
? aQ =0, "
Q Q
clov, . L ov ) 40— G v . !
skax - - Tx —5;"/ & :U,' —u*4+f ]dgg:
o)
TOe Puyr  Gg» Tey vaswesw.,v.v, — J00be dymrnum us S.. Ipepmoma-

raercs, 4ro ¢ymrnmu (8.9) mMmeoT Te KBagpPaTHIHO CYMMEpYyeMble 0606men-
HBle TPOU3BOMAHBIE, KOTOpeie BXxomaT B (8.10).

Mpubnumxennoe pemenne (2.1) mpunagaesxur S,. Hogcrasnaa ¢ynrumu
(2.1) B (8.10) u mepexofiA K mpemesy IpH § —> 00, HOJ‘IY‘I]/IVI, 9TO TpeeIbHLIe
¢yuruu nomnocaenoeaTensuocTeit (8.6) ymoBIeTBOpAIOT ypaBHeHUMAM

(8.11) || 2ry, 1+

Q\ ST g\

at » , v, at
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ap,. du_\ . ([ oa a \

O . v o " (9% v au’;¥‘) 50

o5 Vss -+ P —U,L" ka—y U, + Tn = <
Q Q

THE Dais Qucas oens UIH — gioboie QyHKIUE u3

MOynrnuun (8.1), ymosmerBopsitorme ypasmenusam (8.7), (8.11),— 06006-
eHHoe pelienue KpaeBoi s3afgadn mius ypasnenuii (8.2), (8.4) npu rpanudnnix
yeaosuax (8.3).

Ilomycrum, dTo 3ajmada pus ypasuenmit (8.2), (8.4) upm ycaosuax (8.3)
mMeeT nBa 0oGo0mennsx penienns. llyers

a 00 0 ) 0 ”0 0 ”0.
(8-1~) Pny ny Tnjy Tn y Un y Un y Un y Un

— passHoctu drux pemenuit. Tak kak S,cS,,, To us (8.11) cregyer, gro
¢yarummn (8.12) npunanmeskar S, . Hogcrasmas B (8.11) BMECTO Py oy Gyser---
Pn» Qny -+, Un COOTBeTCTBYyIOIme ¢yurmuu (8.12) m wumcnoawsysa To,

aro ¢ynmrumn (8.12) ymosuerBopsitor ypapuenuam (8.7) npu f;—0,0=1,2, ...,
0, monyduam

(813) G1 (u;101 0;10)+G2(u’1’10’v;10) =0.

Ouesnzpno, ¢yurxnuy (8.12) ymoBIeTBOPAT HepaBeHCTBAM, HOIYYAOUIIMCS
npu samene B (4.8), (4.10), (4.11), (5.4) dynrumit (2.1) dpymxmuamu (8.12).
N3 otux nepasencts u (8.13) caepyer, 9To oGobmiennoe peiienwe 3afgadi st
ypasnenuii (8.2), (8.4) npu ycaopusx (8.3) epmucrenno. Us enmrcrBennocT
penrenust CIeyer, 4To K meMy cxofutcs cmabo B L,(Q) Bcs mocaenobaTelb-
mocTh pemntenwit (2.1) npw durcumpoBamimom n uw m — co.

Eean mmockas cmemannas 3ajgada TeOpHU YIIPYTOCTH HMeeT 0CTaTOo4-
HO TJIaJKoe pellleHue, TO K HEMY CXOAWTCA Ipu n — oo cixabo B Lo(Q) pes
I0CIe;50BATeIbHOCTS 0000mennbx pemennil ypasnenuit (8.2), (8.4) npu ycmo-
Busax (8.3). JJokasaTeXbcTBO aHAllOTHIHO J0OKA3aTeIbCTBY CXOHNMMOCTH pellie-
nui (2.1).

Aprop Gmaromaput C. H. Anrtommesa u A. B. Hamuxopa 3a suumairme,
COBCTHI 7 3aMedanusi Opu obcysuenun paGoThl B IIPOIECCe €e BHITIOJHCH.

Hocrynuaa 14 IV 1976
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