OB OHOM KJIACCE BbIPOXIAOLUIMXCS MHOTOMEPHbBIX
: FMNEPBOJIMYECKUX YPABHEHUH

Hemwo H. ﬂomma HOB

B mactosme#i pa6ote paccMaTpHBAaiOTCS HEKOTOPHE KpaeBhie 3aiau
B OrpaHHYeHHBIX 06/1aCTAX NOJNYNPOCTPAHCTBA Xm = () (m = 3) nast BLHIPOK-
AI0Lerocs rUnep6ONHIEcKOro ypaBHeHus

(1)  Lu=a;;(X) txx -—K (Xm) U, e,y 08 (X) Uy + tm (X) U, + g (X)U=F (x) .

rae K(x,) € C1[0, ) N C2(0, =), K(%,)>0 nas x,,>0, K(0)=0; ma1-
pHUa (@;;) CHMMEeTPUYECKasi U NONOXKUTENbHO ONPele/eHHAs B saMKHyToﬁ 06-
nacTH. 31€Ch M HHXE 110 NOBTOPSIOLIAMCH HHIEKCAM NPOBOAUTCA CYMMHPO-
pauue OoT 1 mo m—1. byneM npexnosmaratb, 4TO B 3aMKHYTOH o6aacTH
GyHxHn a;; € C?, a; € C', ay € CL, a5 € C. [lycThb BLINOJNHEHO M YCJOBHE:
K ©0)+2e,(xy,..., Xm—1, 0)>0. Torma ana ypasHenus (1) BHIBOASATCSA
ANIDHOPHBIE OLEHKH IJ7 OOGmHX rpaHMuHbIX 3axay. K3 HUX cjefyeT enHH-
CTBEHHOCTb CHJIBHOIO PeLICHHs M JOKA3blBaeTCd, 4TO ANA Kaxaod f¢ W2
cymectsyeT caaboe pemenuse n3 W1, xotopoe ynosneTBopsieT B cpelHeM
rpasayHEIM ycaosusiM. [Tocnennee penaem, ucnoab3ys 'nmpueM H3 paGoTH
[1], ommaxo 3zxech OGIIMI BHJ TIpaHuUbl [PHBOJUT K 3HAYHTEJILHOMY ycC-
JOXHEHHIO JOKa3aTeabCTBa. B xoHie §2 noxkaswiBaem, YTO BO MHOTHX CJay-
yaax ycaosHe K (0)+e,(%y,..., Xm—1, 0) =0 saABIgETCE HEOOXOIHMHIM
IAS CylecTBOBAaHHA CHJbHOrO pelleHus ans Bcex f¢€ W2, ,D;aeM u Gonee

cuAbHOE HeoOXOoJuMOe YCAOBHE IJH 3TOrO.
na ypaBHeHHs

(2 L=ty — K () Uy, + 05 (X) g+ O (X) U, g (1) =£ (x)

B HEKOTOPHX XapaKTePHEIX O6JaCTAX MOKA3HIBAEM CYyIECTBOBAaHHE H
e IMHCTBEHHOCTL CHALHOTO pewenus # ¢ W) naa xaxnon f¢ WJ* Takum.

obpasom ycaosue a, =0 aBjseTCs HeO6XOAUMEIM, & &,,>0 — NOCTATOYHHIM
ycnoBUeM AJISL BTOTO, Cecmn K’ (0)=0.

Panbme ypasrenue (2) paccMaTpuBanoch B paﬁo're [2] mpe nonoxHu-
TeJIbHHX Npeanoioxenusx: K (x,)>0, ai__O i=1,..., m—1, a,=const.

- * OrMeruM, yTo B pa6ore [6] mMoAyueHHl aHANOTHUHBIE PeESYABTATH IAfd ypasdeHuH
(1) u (2) B cayuae K(0)>>0 u B cnyqae, KOrZa BHLIPOXAAETCA He KOIpdUUHEHT mepen

U, x,» 8 MaTpuUZ a;; .
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Hccaenyerca Bonpoc 0 MocTaH: BKe KpaeBbIX 2ajady. Jloxkasana e1MHCTBeH-
HOCTh CHJBHOrO pelleHMs] HEeKOTOPBIX 3alxdu, a AJs OJHOH M3 HHX — CYy-
mecTBOBaHue caaboro peulenus ua W, mas xawpoit f € Wg.

OrMertuM, UTO Ha Bompoc ¢6 mccieldoeanru 3agaud A, npu ¢-0 Ham
obpatua Buumanue 1. JI. Kaparonpak.ues.

§ 1. NOJIOXKUTEJIbHC-CUMMETPUYECKHE CUCTEMbI

[IpuBeneM nexkotopele pe3yabTaThl pa6oTsl [4]. [lycts [ — orpanuyesn-
Hast 06/1aCTb B m-MePHOM €BKJHIOBOM MPOCTPAHCTBE K™ TOUEK X = (X, X )y
“MelonIast KYCOUHO-TMIaAKYyl0 m— I-MepHyio rpauuny oD . Paccmorpum B
obsactu [ NHHEHHYKr CUCTEMY MepBOro MOpsiika

(3) . Ku— A dutA0d,ut+Bu=f,
e f= (ffsneom fi), B{0 0.5 U (),.—-6%-, A(i=1;5.., m) B

— kX k-maTpuubl, npuiem A; — HenpepbiBHO nn(pQ)epeHquyeMble, B — ge-
IpepbiBHas. Beenem matpuny x=B-0;A;/2—0,, A,,/2 1 0603HauyuM yepe3s
«/ ee TPaHCMOHUPOBAHHYIO.

Ecau matpuubl A;((=1,..., m) cuMMeTpHuyecKe W MaTtpuua x-x" Io-
JI0XKUTEIBHO ONpeNesieHHas B D, cuctema (3) Ha3L/BAGTCH MOJMO M HUT € J1 b-
HO-CHMMETpPpHYE CKOM

BeeseM xapakTepUCTHUECKYX) MaTpHILY Brn,.A,-jan A,, rne (N ,...,
n,) -— €IUWHUYHBIH BeKTOp BHellHell HopMmaau K d 0. [lpennonsoxum, 4To
MaTprUy 3 MOXHO INpencTaBUTb B BHAE =[f. 43, ApYM KOTOPOM BbINOJ-
HSIOTCS ClelYyIolHe ABa YCJIOBHSA : ' =

m

(4) - p+p =0,
roe p-(3+--38-)/2 u _
(5) KerB. +Kerp_=Rk,

rae Kerp_.—saapo B.* Torna rpaHuyHOe  yc/TIoBHe B—u=0 HasbiBaercs
IAOIy CTUMBIM,
Paccmotpum 3anauy

(6) Ku=f B D, 3_.u=048a0dD,
M COINPSDKEHHYIO K Hel
Kfv=gB D, B .v=0mnaadD,

* 3ameTuM, 4TO B MHOTMX CAY4asX MaTpuubl f+ W f_— BHIGMPAIOTCH CHMMETPHYECKHE H
dopubl u,f-u —— SHaKOHOCTOBHHble Torga nns nposepkn ycaoBusa (5) ynoOHO RCMOMAb3O-
BaTh, uro Kerf, ={u:u.B- u=0}.
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rne K¥v_-—0,(A4;7)—7,(A, 0V +B v [lycrs ¢ L,(D). 3necy (L,(D)—
ruLOepToBOe MPOCTPAHCTBO BEKTOPHBIX (DYHKUMHA #=(#,,..., i), CO CKa-
n
N
1sIpHBIM [IPOH3BeIeHHeM (i, V) = ’_\_ nv,dx nou ;V(u, ).
D e |

dyukuua u ¢ L,(0) wa3biBaeTct caabuM pellleHHeM 3anaud
(G), ecau

(u, K*v)=(f, v

ans Bcex ¢ € C'(D), ynoBIeTBOPSOIINX CONPsKEHHOMY ycaoBnio [, v=0.
dynxuusa u € L, (D) Ha3piBaeTC CHJbHBIM peIll€HHEeM 3agauu
(6), ecau CYIHECTBYET NOc/eNoBaTeNbHOCTb TaKuX GyHkuui u, € C' (D), uto
Follg=0u Up—u.—0, Ku,—f —0 npu b— =,
Hna Bcex ¢yukuuit u, v € C'(D), yIOBIETBOPSIOUIHX COOTBETCTBEHHO
veaoeusaM B_u=0, 8. v=0, cnpaBesuBbl 3HEPreTHYECKHE HEPABEHCTBA:

(g, Km=c u?, Ku =Z=c¢ 2, K*vi=c v , c—const>0.

M3 BTOPOro HepaBeHCTBA cAeAyeT, uTO CHJALHOe pellieHHe 3anaud (6) elHH-
CTBEHHO, & W3 TpeTbero — urto Aaas kaxnoi f¢€ L, (D) cywecrByer caa-
foe pelLIieHue 3TOH 3anauyu.

§ 2. TOCTAHOBKA 3A1AY, BbIBOJ ANPUOPHbLIX OUEHOK
N CIENCTBHUSI U3 HUX

[Tycts D — orpanuuednas ob6aacTb B R™, nexamass B [0Jynpo-
CTPaHCTBE X,, == 0 M HMemas KyCOUYHO-IJIAIKYI0 #— 1-MEPHYIO TpaHHIly
d D. Paccmotrpum B D ypasrenue (1). Ecan ¢yuxums u ¢ C?(D) ynosne-
tBopseT ypasHenuio (1) B D, To ymRUMH uy-=u, u;—0;u, i=1,.... m,
VIOBJETBOPSIOT B [) cucTeme

(7) u,—0,u,—0, 0;u,—0,u;=0,i=1,..., m—1,

aij di ’]j_Kd"I um _}."-ai ll,-+ o‘m ”m 'T— 20 u() :'__f°

Fe moxHo 3anucath B BHae A, 0,u-t+A,0,u+Bu=f, rne u=(u,,...,u,),

f=(,.,0, f), A, — nuarosanpHas Matpuuna {—1,..., —1, —K)n 1as
i=1,..., m—1,

* 3aveTuM, YTO B MHOTHX CAYYaAX MATPHUG | # f— BHIOHPAIOTCA CHAMMETPHUECKHE U
opmp 1. B+ 4 — 3HakonoctosHusie. Torna Aas nposepkr ycaoBua (5) yao6HO MCNOnb30-
BaTh, YTO KerB;_t:{u:u.ﬁ%a:O}.






