Hayunvie cmamou u coobuyenus

V. A. HCKAKOBA

O CWJIBHOM PA3SPEHINMOCTH CMEIIAHHOMN 3AJIAUN KOIIN
JIJISI MHOI'OMEPHOI'O YPABHEHUSI JIAIIJIACA

(IIpeocmasnena axacemuxom HAH PK T. I1I. Kanbmenogoim)

B MHOroMepHOM MapasuIcICIUNeae METOA0M CICKTPATLHOTO PasnokeHuA 3a1a4u Komn 114 ypasHenus Jlanaca
C OTKJIOHAFOIIMMCS APTYMEHTOM YCTAHOBJICH KPHTEPHH CHIIbHOH pa3zpemmmMocTH 3aaa4n Komm ia ypasseHus Jlamnaca.

B o6mactu Q= { (X, t)‘ X =(X;,Xy,..,X,),
O<x, <mi=1,.,n, 0<t<T} paccmarpu-
BACTCS CICAYIOAN 3a1aua

Lu=u, + Z:uxixi =1(x, ),

i=1

=0, uE_ 05 i 1,..,n:

i i

(x,t)e Q; (1)

U

ou
U, =00, = =e.®. @

Oty

Kax uzsectHo, XK. Anamapowm [1] Obi1 mocTpo-
€H IpUMEDP, MOKA3BIBAOIUN HEYCTOHYUBOCTD 3a-
gaun (1)-(3) OTHOCHUTEIBHO MAaJIBIX H3MCHCHHH
HaYaIbHBIX AaHHBIX. B pabotax [2, 3] u ap. sta
3aMa4ya ¢ TMOMOIIBIO PEINCHU 3a1aun Jupuxiie s
ypaBHCHU Jlamiaca CBCACHA K HHTCTPATBHBIM YPaB-
HCHUSIM TICPBOTO POAA, JAHBI PA3THIHBIC PETYIIIPH-
3aIUH PAcCCMATPUBACMON 3a1a91 U YCTAHOBIICHA €C
YCIOBHASL KOPPEKTHOCTh. B Hacrosmien padote me-
TOIOM CICKTPATBHOTO Pa3yioKEHUS orniepaTopa Jlam-
Jaca C OTKJIOHSIOMIHUMCS apryMCHTOM HAHACH KpHU-
TEPHUM CWIBHOM pa3pelIMMOCTH CMEIIAHHOM 3aJa4u
Komn nna ypasrenns Jlanmaca. B ciyuae mmockoit
00nacTH pas3permnMocTh cMeanaoi 3amaun Ko
u 3a1a4uu Komu paccmorpensr B padorax [6, 7).

Onpepenenne 1. Oyuxuuro  # € L,(€)) na-
30BEeM CUJIbHBIM peuieHiesM CMCEIIAHHOH 3a1a4u
Kommm (1)—(3), eciu CymecTByeT MOCICIOBATEIIb-

Hoets Qynxuuit #, € C*(Q), yaosaersopsomux

YCIOBUSM

U Takux, 94T0 ¥, u L cxomsrcs B HOpMe L,(€2)
COOTBETCTBCHHO K U H [ .

B manmpHelImeM BaXXHYIO PONb UIPACT CICAYIO-
mas 3a4a4a Ha COOCTBCHHBIC 3HAYCHMS IS YPaB-
HeHust Jlariaca ¢ OTKIIOHSFOIAMCS apTyMEHTOM:

Lu=u,(x,t)+ Z:uxixi x,t)=Au(x,T-t),

i=1

x,DeQ; )
u =0, u =0, i=L.,n: (5)
u|_, =0, LI (6)

Ot lo

JKBUBAJICHTHAS 3aITUCh VPAaBHEHHUS (4) UMEET BUA

LPu =P(u, (x,t)+ Z:uxixi (x,1)) =Au(x 1),
i1
rae Pu(x,t)=u(x,T-1).
Cobcreennbie Gyukuuu 3agaun (4)—(6) uruem
BHC

u (x,t)=
=sink x, -sink,x,-...-sink x_-v_ (1), (7)
rne  k=(k,k,,...,k,) - wmyapTuHHICKC,
k. =12,..., 1=1,..,n. Torga mus onpeacicHus

v, (t) HMeeM CIeayromyo CIeKTPaIbHYO 3a1a-
ay A1 YpaBHCHUA € OTKIIOHAIOIIUMCA apryMCHTOM

Vi Ok v (= 4 v (T1), 0<t<T; (8)
Vi (0)=0, v, (0)=0, ©)

rae [k =k?+k2+..+k2.
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2
[Mpumensts oreparop i -‘k‘z K obenM uac-

M ypaBHeHuUS (8), uMmeeM
2 oy 4
v (1) - Z‘k‘ vi () + (‘k‘ AW, (H)=0.
INoxacrasmss odmmee pemeHne 3TOro ypaBHEHUS

2 2
v () =c, eV po ey
2 2
ty|k["-2 n C4me-t1/\k\ -2

B ypaBHeHuC (8), MOay4acM OKOHYATCIBHBIN BHI
o0riero pereHus ypasaeHus (8)

) Ttk + 4
ik R }+

+C,,€

v, ) =c, {e

{ o _ Tk /1}’ (10)

+Cyn i€

rac C,, MU C,, —HEKOTOpbIC NOCTOAHHbIC. Mcnons-

3ys HAYaIbHBIC YCIOBHSA (9), IPUXOIUM K CHCTEME
JUHEHHBIX OMHOPOAHBIX YPABHEHUI OTHOCUTEIBHO
3TUX nocTosHHBIX. Kak u3BectHO, YTOOHI 5TA CHIC-
TEMa HMEA HETPUBHATIBHOC PCHICHUE, ONPEACTH-
TEIb 3TON CHCTEMBI JAOJDKEH PaBHATHCI HYIIO.

Takum obpazom, s onpeacicHus napamerpa A
HUMECM CJICAYIOLICE COOTHOLICHHUC

wQTjZ(L+€J“”)(“*&{NZJ_
2 (1= e o

HMmeer mecTo cacayiomas IeMma.
Jlemma 1. Ilpu ¢puxcuposanHoM k criekTpab-

Has 3axa4a (8)—(9) B mpocrpancree L,(-1,1) nmveer
HOJHYI0 OPTOHOPMHPOBAHHYIO CHCTEMY COOCTBEH-

HBIX BekTOpoB VvV, (t),m=1,2,..., coorBercTBY-

OIUE COOCTBEHHBIM 3HAYEHUSIM ﬂkm , KOTOpBIE

ABILIIOTCS KOPHAMU ypaBHeHus (11).
Hoxazamenvcmeo. JIcHCTBUTCIBHO, IPUMCHSLS

k 3agaue Ko (8)—(9) obpartHeiii oneparop L’c1
NPUXOAUM K OTICPATOPHOMY YPABHCHHIO

Vi (0= AL Py, (1),
rae Pf(t) = f(-t), a dynxums v(t) = L f(t) sBns-

crcs permcHueM 3axaun Kormm

v"(t)-Ku() =ft), ©v(0)=v'(0)=0,

Vit) e L, (0, T).

Torma ama oneparopa L'é MMEEM IPEICTABICHNE
l t
Lﬁay:gﬁkﬁhuhxm&
0

Vt)eL,(0,T). (12)

CrnenoBaTenbHO, CONPSIKCHHBIA OMEPaTOp UMECT
BUJ

(LLYE() = % [fx)sh k(x-tydx,

V f(t) € L,(0, T). (13)

YuursiBas npeacrasiacaus (12) u (13) verpya-
Ho y6emuthes, uto L. Pf =P (L.)"f Toraa
LIETIOYKA PABEHCTB
L. Pf=P(L.)'f=P" (L))'f=(L.P)T,
vVit)eL,(-1,1).
TO3BOMISET 3AKMOYATH, 9T0 omeparop L. sBs-

CTCS BIOJHE HEMPEPHIBHBIM CAMOCOMPSIKCHHBIM
oneparopom I'mmeOepra—lImunra [4]. Cacaosa-

TeIbHO, Ipu KaxkaoM K =1,2,... | cmexTpanbHas
3aga4a (8)—(9) uMmeet moaHYH OPTOHOPMHUPOBAHHY O

Vi (1),

L,(0,T). Jlemma moxa3saHa.

cucteMy GVHKIHU m=12.. =B

B cuny memmel 1 nMeeM BCIICCTBCHHOCTH
coOcTBeHHBIX 3HauUCHUH 3a1a4uu (8)—(9), To ecTh Be-

LCCTBCHHOCTD KOpHEH A, ypasHenus (11) u nerko

npoBepuTh, yto A, > 0. Jlnsg 3TOro BHIIHIIEM
ACHMITTOTHKY HAMMCHBIINX COOCTBEHHBIX 3HAUCHHUIT
Ay, ipu k — o0,

[Tocne HeTprBHAanBHBIX peoOpa30BaHUH ypaB-
ueHus (11) nveem

1+ e-Tw/‘k‘ZJr/I 1+ e-T\/\k\z—/I ) ‘k‘z )
1—e™ k[+4 1™ k-4 ‘k‘z iy

L (14)

Cunras W <1 u norapudmupys obe yactu paBeH-

ctBa (14), umeem
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1+ e-T\/\k\ZJr/I
fA)=n| ———— |+ In| ————— |-
() 1- e-T,/\k\zm 1-

1 (K +2
—_—— ln Tz =0
2 \[x -2
, 1
Brraucmie npoussoanyto, noydaem ) (0) = -W.
k
Torma HCKOMYIO I'PaHHIY MOHOTOHHOCTH (DYHKIIHIHA
f, (A) MOXHO OnpesEIUT U3 COOTHOLICHUS
£'(4) = £(0) +£{(0A)4, <0,
rie A,:0<A4,<1, a 8<(0,1) npoussoapHOE
ancno. Takum 06pasom, JUist ONPeeacHUs A, ume-

€M YCIIOBHE
ALK (04,) < 1. (15)
Pacniuimem siBHO BTOPYIO MPOH3BOIHYIO (PVHK-

unit f, (1) B TouKe 64,

T 1

7+7
2 2K +6a,

e—Tw/\k\ZJr@ﬂo

£76A,)=T -
Qkf + 9,10(1 PR bR j
3|k +64,
+T° ©

+
5 2
QH2+&%Xl—e2”k+%j

T 1

7+7
2 2 -6,

e—Tw/\k\z—H/lo

+T
(xf - 9,10(1 g j
-31[K|*-61,
+T? ©

(k- 9/10(1 _ e T )2

204, |k

e

Toraa BepHO HEPABEHCTBO

T . 1 e—Tw/\k\z—H/lo
2 2K -6,

£7(02,) < 2T +
DR qk‘z oA, Xl _ eszw/ k[*+62, j

esm/\k\ﬁmo
2 2 B
Qkf + 9,10{1 T j

+2T?

204, K[’

e

OueHUB cllaracMbI¢ B MPABOH 4acTU HEPABCHCTBA
(16), pu Gonmpiux k nmeem

£7(0%) < W—Mji‘z f)l:l |

K nocneanemy npumensa yenosue (15), momy-

(16)

anM TpebyeMyro rpaHuny L A,

@r + )41 2

K[ 2 1= Jy<——
6T +3T+1

0 2
2{K|" - 04,
Takum 00pa3oM, UMEET MECTO CICAVIOLNAs JIEMMA.

Jlemma 2. CymectByer unucio A, Takoe, 4To

npu O0<A <4, < , CIPaBCAIUBHI

6T? +3T+1
CICAYIOUINC YTBEPKICHHUS

1) pynxms £ (A) coxpaHseT HOCTOSHHBIH 3HAK;

2) aas Gynxuun f'(1) BeImonHseTCs HEpaBEH-

ctso | AR £I(A)| <1, k>1.
JlemMma 3. Acummroruka cOOCTBEHHBIX 3HAUE-

Huit 3aaan (8)—(9), He npesocxomsIUX A, mpu
Ooapinux k uMeeT crneayromuil Bug

Ay = 4‘1{‘2 e T (1+o(1)). (17)
Jokazamenscmeo. CornacHo jeMMe 2 MOHO-

tonnas Gyaxums f, (A1) HamaTepBane (O, 2,0) MOYKET

UMETh TOJIBKO oAuH Hynb. [lo dopmyae Teimopa
HMEeeM
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f,(2)=1,(0)+ fk'1(|0) A+ fk”(f"D X <0,

0<04<1.
[ToncraBnss BeIMKUCICHHBIC 3HAUYCHHS (YHKLIHN
U €€ IPOU3BOJHOM, MOTy4acM

1+e™"
f A (A) =2In (m
1
- —A +
4
Toraa HyIeM TUHEHHOM YacTH QYHKIUH

IIAGE

-k 2
=2/k[" In {“Lj - A+ K fk”(@;t)%

" 2'2
fk(t%)?.

1-e™
Oyaer
-k
A =2k In (”Lj

1— e-\k\T

IMpu mocrarouno Gompmux kK >> 1, yaursiBas

ACHUMITOTHYCCKHE (DOPMVYIIBI, MOCICIHEE MOMKHO
3ammcarh BUAS

— 2 T
Ay =4k e ™ (1+0(1)).
VuuTsiBas pe3yabTat IEMMEI 2 HAa OKPYKHOCTH
2 gt
Ay = 4‘1{‘ e (l+8) , TAC €& — CKOJb YTOIHOE
MaJIOe MOJOXKHUTEIBHOE UHUCIO, A AOCTATOYHO

Gompmmx k >k, (¢) merxo mposeputs cripasennu-

BOCTb HCPaBCHCTBA

FACHIIWE

—\k\T(

A= (o))

1+¢e™"
<RI | —%] - 2 .
1-e
WA=l e HT (14001))
Toraa o teopeme Pyme [5] mmeem, ato KoMH-

uectBo Hynedt pynkmmm k'f, (1) u ee mumeiinoit

JacTH COBMAJAT W JIC)KAT BHYTPH Kpyra
2k
W < 4‘1{‘ e T (l + 8) . CnenoBarenbHO, QyHKIHUSL

k*f, (1) mpu 0 < A < A, umeer oaus Hy b, ackMII-

TOTHKA KOTOPOro 3axactcs dopmynoi (17).
Jlemma 3 mokazana.

IpoBeas HOPMHUPOBKY DYHKIHE, ONPSASTICMBIX
dopmyiioli (7), IMEEM CICAYIOIIYIO TCOPEMY.

Teopema 1. CoekrpanpHas 3agaua Kornu
(4)-(6) nMeeT MOTHYI OPTOHOPMHUPOBAHHVIO

CHCTEMY COOCTBCHHBEIX BEKTOPOB U, (X,t) =
=sinkx, -sink,x,-...-sink x_-v,_ (t), rzae
v,..(t), samarorcs dpopmynoii (10),a coGCTBEHHBIC
3HAuCHUs A, , ABISIOTCS KOpHsMu ypasaeHust (11),
MPH 3TOM NpH Gonblnx k HauMeHbIee cOOCTBEH-

HOC 3HauCHHE Ay, mMeeT acumnToTuky (17).

Teneps MPUMCHUM HAUACHHBIC CIICKTPAIBHBIC
xapakrepuctuku 3agadu (4)—(6) ans perieHus

sagaun Komm (1)-(3). Myers u(x,t) e C*(Q) -
pewenue 3agauu (1)—(3). Torga B cuay NOTHOTHL U
OPTOHOPMHPOBAHHOCTH COOCTBCHHBIX (DYHKIIHI

u, (X, t) sanaam (4)—(6) dyuxkumo u(x,t)s mpo-

crpanctse L, (Q) MOYKHO Pa3NOKUTh B PIIX

u(x, t) = Zw: i...iiamum(x,t), (18)

k,=1k,=1 k,=1m=1
rae a,, — kodpdunuentsr Oypre mo cucreme

u,_(x,t) . ITeperucas ypasuenue (1) B Buzne

LPu = P(u,(x,t) +u  (x,1)) = Pf(x, 1), (19)
u noacrasus pemeHue (18) B paBencTso (19), ¢ yue-
TOM COOTHOIICHHS

PAu,_(x, t)=4,u, (X 1)

HMCCM

Tae

£ = (F(x,—t),u, (x1)).

Taxum obpaszom, 1 pemenus U(X,t) moaydnM
CICIYIOIIEE IIPCICTABICHHC

u(x, t) = iiiifﬂum(&t) (20)

k=lk,=l  k,=Im=1

Otmerum, uro npeacrasicaue (20) ocraeTcs
CIPAaBCITUBBIM ISl JTIOOOTO CHUJBHOTO PCIICHUS
sagaun (1)—(3). EcTecTBEeHHO BO3HHUKAET BOMPOC,

Ans Kakoro moamuoxxectsa GyHkmit f e L, (Q)
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cymecTByeT cuapHoOe perueHue? Jlnst oreBera Ha
Bompoc mpeodpazyem dopmyny (20) k caeayroine-
MYy BUAY

u(x,t)= ZZ Z—ukl X t)

k,=1k,=1 4

+2. 0. ZZ (x.)
k=lk,=l k=1 =2 M

U3 KOTOpPOro Cicaycr, UITro

=33 Z

Kk =1k,=1 —1

02y

1
B cuny nemmbr 3 umeem A, > 7 m>1,

MO3TOMY HpaBas 4acTh paBeHcTBa (21) orpanuue-

Ha TONBKO ;s Tex (X, t), JJISL KOTOPBIX OrpaHu-
YCHA CICAYIOIAs BECOBASA HOpMaA

ZZZ

ki=1k,=1 71

(22)

Tem caMpIM J0Ka3aHa
Teopema 2 CunbHOE peIICHHE CMCIIAHHON 3a-
Jadn Kommm CyHICCTBYCT TOr'/Ia U TOJIBKO TOrJa, KOr-

na f (X, t) VIOBIETBOPAECT HEPABCHCTBY (22).

—, .
Ecmu obosnauum uepe3 L, obparubiii onepa-

TOp CHIBHOTO omeparopa L. ompenensemsix co-

otroteHueM (1)—(3), TO U3 TCOpEeMbI 2 HEMEIJICH-
HO CICAYET

Teopema 3. Ouneparop f’cl oToOpakaer eau-

HHUYHBIN IIap HfH <1 Bmap HuH < N roraa u TonB-

ko Torga korga cymecrsyer K,(N) Ttakoif, 4o

BBITIO/THAROTCA YCJIOBUA
f, = (Pf,u,)=0,
k =k, (N), k,(N)+1,...,
rre Pf(x,t)=1f(x,—1).
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Pezrome

Kerm emmemi napa/uienuneaTe aybITKbIFAH apryMEHTTI
Jlanmnac tenzeyi ymin Kommm ece6iH CIeK TpamIbIK KIiKTEY apKbl-
ne1 Jlammac Teneyi ymmiH Komu eceGiHiH KYIITI THemiMi Gap
GOJTaTLIHB KOPCETLITEH.

Summary

In multidimensional parallelepiped method of spectral
resolution decision Cauchy for Laplace equation with defrection
argument established to test of strong decision Cauchy problem
for Laplace equation.

HHcmumym mamemamuxu,

UHPOPMAMUKU U MEXAHUKU Hocmynuna 19.05.092.




