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PaccMoTpHM aennaeilaoe nHTerpanbHOe ypaaHeane 

b 
u(xh f f(x,~,u-(0)d~ 

a 
(L r 

B IIpOCTpaHCTBe flHIIWHU8 C (a, b)' T.e. B IIOJliipOCTpaHCTBe IIpOCTp8HCTB8 C (a, lo) 

{1) 

aenpepbiBHbiX aa oTpe3Ke (a, b) ljlyuKUnil u ( x) , yJloBneTBopmownx Jl.OrronrmTenb-

HO ycnoanro nnnwnna 

I u ( x 
1 

) - u ( x 
2

) I < L I x 
1 

- x 
2 
I ; x 

1 
, x 

2 
G ( a , b ) • {2) 

0603Ha'iaSI qepe3 L 
11 

HHlKHIDID rpaHb BCeX B03MOlKHhiX KOHCT8HT ·fl11IIWHU8 B ycno
. (L) 

Bill! { 2), BB9Jl9M HOp My B IIpOCTpaHCTBe C (a, b) cneAyrownM o6pa3oM 

II u II "' max I u ( x ) I + L 11 • 

a<z<b {3) 

Peweane nennHeHHbiX I!HTerpanbHbiX ypaaneanil TaKoro BI!Jla o6bi'iHO rrpOBOJllli

. /1/ 
CSI MeTOI'IOM IIOCn9JlOB8T9nbHb!X IIp1!6nalKeHHll , 'iTO H8KIIaJlbiB8eT O'i9Hb lKeCTKI!e 

Tpe60B8HIISI H8 SIJlpO ypaBHeHHSI. 

llOSIBIIBWI!eCSI B IIOCIIeJl.Hee BpeMSI MeTOJlbl peweHIISI aenaHeHHb!X HHTerpanbHbiX 

- .., /2/ ..,.., 
ypaBHeHHH nyTeM ycpeAH9HHSI ~YHKUHOHanbHhlX IIOIIpaBOK JlOCT8TO'iHO S~~eKTIIBHhl, 

HO TaKlKe Tpe6yroT HanOlKeHIISI orpaHII'ieHI!ll Ha KOHCT8HTy fliiiiWI!Ua II IIHTerpanbHb!e 

CBOllCTBa tflyHKUIIH f ( X , ~, U) B {1). 

B nacTosrweil pa6oTe rrpeAnaraeTCSI MeTOJl pewermsr ypaaaeHI!H BI!Jla (1) rryTeM 
. n1 

BBeJleHIISI aerrpepbiBHoro rrapaMeTpa, · 6nn3KIIH no HJlee K pa6oTe • OcnoBHhlM co-

Aepll<aHI!eM pa6oTbi sransreTC:sr· cn~Ayromasr TeopeMa. 
. - (L) 

TeopeMa 1; nycTb ' BHYTPH 38MKHYTOll o6naCTH D G- c ( ... b,cywecTayeT u*(x) -

eJlHHCTBeHnoe peweHHe ypaaHeHIISI ( 1). B cnyqae neeJli!HCTBeHHOCTH peweH~SI npeA-

nonaraeTcsr, 'iTO D BXOJliiT B o6naCTb nOK8nH38UHH peWeHHSI, T.e. B o6naCTb 
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z(x)< u(x)<Z(x) z,Z~ C(L) 
( .,lo) 

BHyTpH KOTOpOii peweHne 8AHHCTB8HHO. 

<l>yHKUHH f ( x, ~, u ) a ( 1) npennonaraeTcSI aenpephmHoil no coaoKynno=n 
I • 

nepeMeHHhiX n nononHHTenhHD ynoaneTaopmomeil cnenyiOWHM ycnosHSIM a o6nacTH D: 

a) , ABS:lKilbl aenpepbiBHSH llll#epeHUHpyeMOCTb IIO U 

of ycnoa11e nnnwnua no x KaK nng f ( x, ~ , u ) , TaK n nnH 
af(x,~.u) 

au 
nycTb nng n106oro U ~ D nHneilnoe ypaaaenne 

~ 
u c x > - J £ ·- < x • ~ • u < n ) u < n d r.- , o 

u cr (4) 

nMeeT TonbKO Tpnsnanbnoe pewenne. 

Torna cymecTsyeT TaKoe r > 0 , 'ITO nnH niOOOH ljlyHKUHil U (X) , YAOB-
. 0 

neTBOpSI!OIIl8ll yCnOBHIO 

CllCTeMa ypaBH8HHH 

l!u (x)-u*(x)jj<r, 
0 

b b 

(5) 

v(x,t) = J f' (X,~> U 0~ , t)) V ( ~ , t) d ~ + J f (:X:, ~ , U ( ~' t) d ~ - U ( X, t) 1 ( 6) 
u 

cr 

cu ( ~ ' t ) 

a t 

a 

=V(~,t) 

c Ha'IanhHhiM ycnoaHeM u ( x, 0 ) "' u 
0 

(x ) 

a o6nacTa D 1 ' II 

lim u ( x, t ) = u* ( t) , 

t ... + 00 

HM8eT 81lHHCTB8HH08 pelli8HH8 

(7) 

rne u* ( x ) pemenae ypaanennH (1), a D 
1 

-. rrpHMOe npoaasenenae nonynonochl 

0 _:$ t < + oo B o6nacTa D 

( ) 
.. (L) 

CXOAilMOCTb B COOTHOW8HHll 7 llOHHM88TCSI B CMbiCne MeTpBKH C( cr, b) 

.llnH AOKa3aTenhCTBa TeopeMbl f HaM npBil8TCSI HCIIOnb30B8Tb H8KOTOphle 

nOHSITHSI,OTHOCSIIIllleCSI K 6aHaXOBblM llpOCTp8HCTB8Mo 

4 

'I 

.( 

HeTpynno npoaepnTb, 'ITO npocTp£ 

HhiM, nnH8HHbiM H HOpMHpOB8HHbiM, T.e. 

rpanhHhili onepaTop 

b 

Au(x),. u(x) J f ( 
cr· 

6yneT aanasaTb OTo6pa:lKenne npocTpan< 

3anaqa o pe~eann ypaaneHHH (1) 

o pemennn onepaTopnoro ypaaneang 

Au"' 0. 

npennonO:lK8HilSI TeopeMbl 1 n03B01 

o caenennn nocTaaneaaoil aanaqn K nee 

upocoa cymecTaoaannH n noaenennH np• 

H8HI!SI 

du 

dt 
- [A ']-

1 
A 

srnnSIIOIIlerocH nenpepbiBHhiM ananoroM ~ 

CljlopMynnpyeM o6my10 TeopeMy nn 

KOTOpbiil Mhi co6npaeMCH aocrronbaoaaTJ, 

TeopeMa 2. nycTb ypaaHeHHe (9 

KOTOpOil OTKpbiTOH 'oonaCTH D 

npeAnonO:lKHM, 'ITO B D 

npOH:l 

cymecT 

H3BOAHhie ¢pewe orrepaTopa A·- n A"u 

u ~·D. ... 

nycTb nanee cymecTayeT o6paTHbi: 

BblllOnHeHO HepaBeHCTBO 

-1 
jj'[A'] vii·< 

Torna a o6nacTn D cymeCTBYE 

ll"u - u* II < 
~aKaH, 'ITO nng n106oro u 0 ~ S ypal 

:lKyTKe 0 =:; t < + oo n 
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z,Z~C(Ll 
(s,lt) 

B (1) npeAnonaraeT:R aenpephlBHOH no COBOK!nHOCTR 

yAoBneTBOpRIOIUefi cneAyiOIUIIM ycnOBIIRM B o6naCTII D: 

g AH.p¢epeHUIIpyeMOCTb no U i _.6 

X KSK A.IIR f (X, ', U ) , TSK R A.IIR 

af(x,,,u) 

au 
u·~ D .IIHH9HH09 ypaBH9HH9 

'- ·(X , ' , U ( ~ ) ) U ( ~) d f. ~ 0 (4) 
u 

pemeaae. 

T8K09 f > 0 , 'ITO A.IIR .III060H tjJyHKUIIII U (x) , YAOB, 0 

u (x)-u*(x)!l<r, 
0 

(5) 

b 

Q~ , t)) V ( ' , t) d ~ + f f (X, ~ , U (f., t) d f. - U ( X, t) , ( 6) 
a 

cu < e . t , 
=V(f.,t) 

a t 

u(x,O)-= u
0

(x) HM9eT 9AHHCTBCHH09 pemeHH9 

u(x,t)=u*(t), (7) .. 
ypaBHCHHR (1), a D 

1 
-. npHMOe npoaaBeAeHHe nonynonocbl 

( 

.. (L l 
~HOll<>RRH 7) UOIIRM89TCH B CMbiC.II9 MeTpHKH C( a, b) 

f HSM npHA9TCH HCUOnb30B8Tb H9KOTOpble 

K 6aHSXOBhlM npocTpaHCTBS~. 

4 

1-

j! 

'I 
I 
I 

.I 

\\ 

i 
i 
I 

I 

I 
I 
l 

I 
•j 
i 

IL) 
HeTpynHo upoBepaTb, 'ITO npocTpSHCTBO ~(a,lt) c HOpMoil (3) 6yneT non-

Hb!M, .IIRH9HHbiM H HOpMHpOBSHHbiM, T.e. 6aHaXOBblM, UpOCTpaHCTBOM, npH'l9M HHT9-

rpS.IIbHblH onepaTop 

b 

Au(x),. u(x) f f(x, e. u(f.})df. 
a 

6yrieT 38A8B8Tb OT06pameHH9 npOCTp8HCTB8 
(L l 

c(a,b) B ce6H. 

(8) 

3anaqa 0 pemeHHH ypaBHCHHH (1) MOmeT Tenepb paCCM8TpHB8TbCH KSK 38A8'18 

o pemeHHH onepaTopHoro ypaaHeHHH 

Au-= 0. (9) 

flpeAnO.IIOmeHHH TeopeMhl 1 n03BO/IHIOT HaM BOCnO.IIb30B8TbCH aneeli pa60Tb/
41 

0 CBCACHHH nOCT8B.II9HHOH 38A8'1H K IICC.II9AOB8HHIO B 6aa<IXOBOM npoCTpSHCTBC BD-

npoCOB CyiUeCTBOBSHHR II nOB9A9HHH npH t .. oo pemeHHH AH.p¢epeHUH8nbHOrO ypaB-

HCHIIH 

du 

dt 

-l 
- [ A' 1 A u , u ( 0) = u

0 (10) 

HBIIRIOIUerocg nenpephiBHhiM aHanorOM MeToAa HbiOTOHa; 

C
"' • /4/ 
'I'OPMYIIHpyeM 06IUyiO TeopeMy AilS! 6aHSXOBh!X npOCTpaHCTB H3 pa60Tbl 

KOTOpbiil Mhi co6apaeMCH aocno.IIb30BaTbCH. · 

TeopeMa 2. TiycTb ypaaHeHI!e (9)1IMCI'JT enHHCTBeHaoe pemeHIIe u * B He-

K.OTopofi OTKpb!TOH 'o6.IISCTH D 

TipeAnonomaM, 'ITO B D 

npOH3BO.IlbHOrO 6aHSXOB8 npoc·rpaHCTBS ij 

cymecTByiOT A'u H A"u- nepBa•: II BTopaR npo-

H3BOAHhie <Ppewe onepaTopa A ·- a A" u orpaHII'leaa B oxpecTHOCTL xamnoil TO'lKH 

u <;;·D. .. 
-l 

llycTb nanee cymecTnyeT o6paTHhifi onepaTop [ A' 1 

Bb!UO.IIH9HO HepaBCHCTBO 

. -1 

!I[A'1 v!I<B. 

Torna B o6nacTn D cymecTByeT ctjlepa S 

!l"u-u*ll<t 

, A.IIH KOToporo B D 

( 11) 

TSKSH, 'ITO A.IIS! n106oro u o'" s ypaBHCHHC (10) ,HM99T pCIII9P.:!C ut B npoMe-

*YTKe 0 ~ t < + oo n. 
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lim u u* • 
t ..... 

llnn noKa3aTe/IbCTaa TeopeMhi 1 aaM ewe noTpe6yeTcn cnenyroman 

~· llycTh BhmonaeHhi ace ycnoaHn TeopeMhi 1. 06oaaa'IHM qepea A:. - ~ 
npOH3BOllHYIO <Ppewe onepaTopa (8) no cpyHKIIHH U , npHHa.nneJKawefi 38MKHYTOH 

o6nacTH D 

Tor.na .nnn acex II vII< 1 peweaHn ypaaaeHHll 

.... 
A:.. u .. v 

u (12) 

paBHOMepHO orpaHH'IeHbl B D • T.e. 

II u II < M. 
(13) 

llpe.naap~TenbHO 3aMeTHM
1 

'IT0 1 nOCKOnhKY npOH3BOnHall <Ppewe onepaTOpa (8) 

HMeeT BH.[l (4), npe.nnonOliWHHe TeopeMbl 1 0 TpHBHanbiiOCTH peWeHHll ypaaHeHHll 

(4) o6ecne'IHBaeT cymecTaoaanne n enHHCTBeii~OcTh peweann ypaaneann (12), T.e. 
-1 

aann'IHe e.nHHCTaenaoro o6paTnoro onepaTopa [ A :.. ] •. KpoMe Toro, B cHny yc-
u 

noanfi a) H 6) TeopeMhi 1 MOlKHO noKaaaTb, 'ITO onepaTop A';; nepeao.nnT npo-

ILI 
CTpaaCTBO C(a,b) B ce6n, 

lloKaaarenhCTBO neMMhi npoae.neM OT npoTnaaoro. lly=b (13) aapyweno, T.e •. 

.nnn nro6oro naTypanbnoro N · nafi.nyTcn TaKne TO'IKR ii ·~· D n v (II' v II < 1) , 
. N N N -

'ITO aopMa cooTB~TCTayrowero pewennn ypaaaeaHn ( 12) 6y.neT npeBhiUIBTh N 

llepe6Hpan aaTypanhHhifi pnn qncen, nony'lnM nae nocnenoaaTenhHOCTn TO'IeK 

u 
N 

u v 
N 

( ii ~ D I II v II < 1 I N"' 1, 2. ... ) ' 
N N - . 

(14) 

,. 
onpe.nennrowHX ceMeficTBO onepaTopoa A ~ n coOTaeT=ayromyro nocne.noaaTellh-

uN 

aocTh peweaHfi I u u I , ynoaneTaopnrowHx aepaaea=aaM 

(15) 
II u ~II> N ( N .. 1, 2, ••• ) • 

Bee qneHhi nocne.noaaTenhHOCTn I ii N I npHaa.nneJKaT 96nacTH D , a .nnn 

acex v ahmonaneTcn nepaaen=ao II v N·ll·~ 1 , T.e. o6e nocne.noaaTe/IbHOCTB 
N 

nannroTcn paaaoMepno orpalin'leHHhiMH. lix paaaocTenenaan aenpepb!BHOCTb cne.nyeT 

H3 Toro, 'ITO qnenhl o6eHX nocne.noaaTenbaodTefi npHiia.nneJKaT npocTpancTay C!LI , (rr,b) 

T.e. ynoaneTaopniOT ycnoa~ro nnnwnua. 

6 

~ ~~··). 
:I 

i 

1 
\ ' 

,J 

\ 
I 
:. 

f 
l 
},, 

L 

1:~"~ 
f' ' ,, .• 
. I 

r 

no TeopeMe Apuenna H3 nocm 

. en nonnocne.noaaTenhHOCTH u, 

a nefi'nafineTcn TaKan TO'IKa u 

II; _;II ... 
. n 

AnanorH'IHO a cHny KOMnaKTHOCTH 1 

TaKa ll1 'ITO 

l!v,-voll 
..> 

PaccMoTpHM nocne.noaaTenbao 

cne.noaaTenhHOCTH I ii, I , T.e. nc 

llnn KaJKlloro H3 nnx no npennonoJK 

aoaneficTayn KOTOpbiM na ypaaneHH 

ay .nnn ero nopMbi: 

n<llu ll<l n 

lloCKOnhKY l!'v 11<1 
n -

Mbl 

I!' [A:. 
u 

nocne.naee aepaaeacTao npc 

llpOTHBOpe'IHe .[lOK83biBaeT neMMY, 

lloKa3aTenhCTBO TeopeMhi 1 • 

llpennonoJKeHHll a) n 6) .. TeO] 

nepBOll H BTOpofi npOH3BO.[lHb 

aaeT cyweCTBOB8HHe e.[lHHCTBeHHOI 

.noKaaannan neMMa oauaqaeT ahmc 

Ta:rtBM o6paaoM, y.noaneTaop 

pofi cymecTayeT peweaae ypaaaen 

neaan. (9). llnn onepaTopoa an.na 

npOaepnTb
1 

B BB.[le CBCTeMbl (6). 

llnn peweann cncTeMhi (6) 

Paao6beM o6na=b 0 1 (T). a 

npOXO.llliWBMH napanne/IbHO OCB X 

.7 



u* . 
1 naM eme nOTpe6yeTcR cnenyromaR 

BCe ycnOBIISI TeopeMbl 1. 06oana'IIIM '!a pea A :_ - ~ 
(8) no ¢yHKUIIII u , npiinanne~men aaMKHyTon· 

peWeHIISI ypaBHeHIISI ,.. 
~ v (12) 

, T.e·. 

< M. ( 13) 

'ITO, nocrwnbKY rrpOII3BOJ:tHaR <l>pewe orrepaTOpa ( 8) 

TeopeMbl 1 0 TpiiBIIanbHOCTII peweHIISI ypaBHeHIISI 

II aJ:tiiHCTBaHHOCTb peWeHIIR ypaBHaHIISI (12), 'r.e. 
-1 

onepaTopa [ A:. ] .. KpoMe Toro, B cuny yc
u 

noKa3aTb, 'ITO OIIepaTop A' 
11 

nepeBonnT npo-

OT npOTIIBHOrO. ny=b (13) HapymeHO, T,e,. 

uafinyTcg TaKne TO'IKH u ~· D a· v (II v II < 1) , 
. N N N -

ypaBHennR ( 12) 6yneT npeBblmaTb N 

IIOny'IIIM J:IBB IIOCneUOBaTanbHOCTll TO'IBK 

<ii ~D.IIv ll<t.N .. 1,2, ••• ), 
· N . N -

(14) 

~ 

aTODOR A !... II COOTBeT=BYIOIIlYIO nocne):tOBBTanb-

6 

uN 

HepaBeHCTBllM 

( N ., 1, 2, •• • ) • 
( 15) 

I ii N I npuuannelKaT 96nacT1I D , a nnR 

u·v ·II·< 1 , T.e. o6e nocnenoBaTenbHOCTll 
N -

Hx paBHOC'reneuuag uenpepbiBHOCTb cnenYB'f 

. c'L' rrpuuanne~T npocTpaucTBY (cr,b)' 

ll 
l .I ,. 
1 .~ 

~.:' 
~i 
Ft~ 
!,(' 

.{· 

,···· 

no TeopeMe Apuenna 113 nocnenoBaTenbuocTeH ( 14) MO)I{HO Bbi6paTb c;onSIIIliie-

cg nonrrocnenoBaTenbHOCTII u, II I v , I . B c11ny aaMKHyTO~TH o6nacTH D 

B HeH·HaH):tBTCSI TaKaS! TO'IKll U , 'ITO 

II u,-ull .. o·(n .. oo). 

Auanor!I'IHO B c11ny KOMnaKTHOCTII rrpocTpancTBa 
(L) 

C (a, b) 
HllHJ:tBTCSI TO'IKa V O 

TaKaS!, 'ITO 

II v,- v
0 

II .. o <n .. "") . 

PaccMoTpiiM nocneAoBaTenbuocTb rrpoii3BOJ:tHbiX 

cnenoBaTenbHOCTll I ii, I , T.e. nocnenoBaTenbHOCTb 

<!>pewe, COOTBeTCTBYIOIUYIO no,.;. 

nHHBHHbiX onepaTopoB 1· A:.. 1. 
u, 

Jlng KalKJ:toro 113 HIIX no rrpennonoMeHHIO cyruecTByeT o6paTHbiH onepaTop [ A: ] -r, 
u 

B03):teHCTByR KOTOpblM Ha ypaBHaHIIe ( 12) Mbl, cornaCHO ( }5), nony'IIIM oueHKY CHII-

ay nnR ero nopMbi: 

D < II u ll < II [ A ,_ f'"1 II II v II .. 
n u., 

nocKOnbKY llv II< 1 
n -

n IIMeeM Mbi nnn nro6oro 

liT A: l-1 II > n • u., 
(16) 

nocnenuee 
. 3 7 151 

HepaBeHCTBO IlpOTIIBOpe'IIIT TeopeMe Hll CTp. 15 pa60Tbl • 

npOTIIBOpa'IIIe ):tOKa3biBaeT neMMy. 

AoKaaaTenbCTBO TeopeMbi 1. 

npeAnOnOlKaHIIR a) II 6) TeopeMbl 1 o6ecne'IHBaiOT cymeCTBOBaHHe B o6naCTil 

nepBOH II BTOpOH npOII3BOAHbiX <!>perue onepaTopa (8). Y cnOBIIB ( 4) o6ecne'IIl-

BaeT cymecTBOBaHHe eAIIHCTBeHHoro o6pa-tuoro onepaTopa [ A :_ l-1 
• TonbKO 'ITO 

u 

AOKa3aHHast neMMa 03Ha'IaeT BbinOnHeHIIe HepaBeHCTBll ( 11). 

TaKnM o6paaoM, yAOBneTBopeHbi BCe npeAnocbinKH TeopeMbi 2,, cornacno KOTO

pofi cymecTBYBT peweHHe ypaBHaHIISI (10), CXOASIIIlaBCR K peweHIIIO IICXOAHOrO Y.PaB

HBHIIR (9) • .fing onepaTopoB BHAa (8) ypaBHeH!Ie (10) aaniiCbiBaeTcR, R:aK ueTpyAHO 

IIpOBapiiTb, B BRAe CIICTeMbl (6). TeopeMa AOKa3aHa. 

Ann perueunn Cl!CTeMbi (6) MO)I{HO npennolKHTb cneAyiOmyro 'IIICneunyro cxeMy. 

Paao6beM o6na=b D (T) : a< x·< b , 0 < t <:: T Ha n 'IaCTeH oTpeaKaMII, 
1 - - -· -

npOXOASIIIliiMll napannenbHO OCII X 
qepea TO'IKll c KOOPAHHaTaMH 0, r , r , ••• , r ~ T • 

· 1 2 n 

7 



.... 

3allaBWHCb naqanbHbiM npn6nnlKeHHeM u (x, 0) = u 
0 

( x) 

ycnoanro (5) TeopeMbi 1, Mbi MOlKeM onpe)lennTb · v( x, 0) 

rpanbnoro ypaanennn - nepaoro ypaanennn cncTeMhl (6) 

, yJloBneTaopHIOWHM 
• 

na nnsefisoro BHTe-

b b 
V ( X , 0) = f f' (X 1 ~ 1 U O ( ~ ) ) V ( ~ , 0 ) d ~ + f f ( X, ~ , U ( ~ )) d ~ - U ( 0 . 

a , 0 a 0 0 

nocne sToro paanocTHbifi ananor BToporo ypaasennn cncTeMhl (6) noaaonnT 

HaM onpellennTb ljlyHKIIHIO u (x, r 1 ) na BTOpOM cnoe npn 

u(x,r )=u (x) +r v(x,O). 
I 0 1 

t = r 
I 

Boo6we, ecnH ljlyHKIIHH u ( x, t.) naaecTHa na cnoe t ., r k 1 MOlKHO )lnH 

onpe)lenennn v (x, r t ) pewnTb ni06hiM naaecTHhiM MeTOilOM mmefinoe nnTerpanb

aoe ypaaneHl!e 

b b 

v(x,r )= J £' (x,~, u((, r )) v(f.,r )d~+ Jf(x,Cu(~,r ))d~-u(x,r) ( 17) 
k- u k t t t 

a a 

li;·'>-

(sTO MOlKHO C)lenaTb, HSllpHMep, 38MeHHB HHTerpan B (17) Ha HHTerpanbHYIO CyMMY 

n nepefiJln K nnnefinofi anre6pan'leCKOfi cncT~Me). 

nocne sToro ljlyHKUHH u (x, r t+
1

) onpeJlenneTcn na cneJlyioWeM cnoe 

u ( x, r ) c u ( x, r ) + r v ( x, r ) . 
. t+l k k+1 t 

tar 
t+1 

( 18) 

B nanolKennofi 'IHCnennofi cxeMe neTpYJlHO yBHJleTb peannaannro MeTo)la noMa

HhiX 3finepa JlnH onepaTopnoro ypaanennn (9). CxoJlHMOCTb sToro MeTOJla npn 

!:J. r = max I r - r I -. 0 
1~k~n k/4/k-1 

(eM., nanpnMep, ). 

B 6aHaXOBOM llpOCTpSHCTBe 113BeCTHa 

Bhi6npan T JlOC.TaTO'lHO 6onbWIIM 1 Mbl B COOTBeTCTBHil C TeopeMOll 1 )lOnlK-

dhi nony'lllTb CTa6nnnaauaro ljlyHKUafi u (x, t) 

HllH (1). 

K peweHIIIO IICXOJli!OrO ypaBHe-

B Ka'leCTBe npaMepa pewanocb nenaneunoe HHTerpanbHOe ypaanenne, B3HTOe 
121 

H3 pa60Tbl 

1 

y(x)c x-3 J~ y 2 (0d~. 
0 

8 

(19) 

Ypaanenne nMeeT·IlBa per 

y (x) c 

06hi'IHhlll nTepaiiHOHHhlll ME 

)leneHHOMY npe)leny. 

npn peW~HRH BbiWeonncaHf 

ypaBHeHIIH (19) )l0CT8TO'IHO 6hiC 

MOCTb K TO'IHOMY peweHIIIO ypai 

lKeHIIH 6bina B3HTa cyweCTBSHHC 

Y 
0 

(x 1 

PeaynbTBThi Bhi'lncneaufi r 

; '~ 

1. 4>. TpBKOMII. HaTerpanbllhie 

2. IO.Ll. CoKonoa. MeTOA ocpe~ 

3. E.n. )i(n)tKOB, H.B. nya'biHHf 

. 4. E.n. )i(n)tKOB, H.B. ny3hiHHf 

5. n.A. nrocTepll~K, B.H. Co6c 



u(x,O)-u
0
(x) 

Mbi MOJKeM onpellennTb · v ( x, 0 ) 

lumROrO ypaBHeHHSI CHCTeMbi (6) 

, YllOBneTBopsirolllHM 

na nnnefinoro naTe-

uo(e))de-uo(e>. 

ananor BTOpOrO ypaBHeHHSI CHCTeMhl (6) ll03BOnHT 

na BTOPOM cnoe npn 

+r v(x,O). 
1 • 

t ., r 
1 

naBeCTna na cnoe t ., r k 

.... 

0 MOJKHO llnSI 

peWHTb nJ06biM H3BeCTHbiM MeTOilOM nnneHHOe HHTerpani>-

b 

u(,, rk)) v(f,,rk)df.+ [f(x,f.,u<e,rk))de-u(x,rk) (
17

)· 
a 

/;:.-. 

38MeHHB HHTerpan B ( 17) Ha HHTerpanbHYIO CyMMY 

cncT.eMe). 

onpellensmTCSI na cnellyJomeM cnoe t., r 
k+t 

u (x, r k) + r k+ 
1 

v (x, r k ) • ( 18) 

cxeMe HeTPYilHO YBHileTb peannaaunro MeTolla noMa

ypaBnennSI (9). CxollnMOCTb aToro MeTOila npn 

B 6aHaXOBOM npOCTpaHCTBe H3BeCTHa 

u ( x, t ) 

D COOTBeTCTBHH C TeopeMOli 1 llOmK

K pewennro ncxollnoro ypaBne-

pewanocb nennaefinoe HHTerpanbnoe ypaDnenne, B3SIToe 

1 

x)~ x-3 re y 2 (f.)de. 
0 

8/ 

( 19) 

YpaDneane nMeeT llBa pewennSI 

y (x) ~ .x -1 + --·' y2 
06bi'IHbiH nTepannOHHbiH MeTOil 3JleCb He jlaeT CXOilHMOCTH · HH K K8KOMY onpe-

JleneHHOMY npelleny. 

flpn peweHHH BbiWeOUHC8HHbiM MeT Oil OM CHCTeMbl ( 17,18) 1 COCT8BneHHOH JlnSI 

ypaBHeHHSI (19) llOCTaTO'IHO 6biCTpO (3-5 warOB no t ) , 6btna nonyqena cxOilH'-

MOCTb K TO'IHOMY peweHHIO ypaBHeHHSI (19), XOTSI B Ka'!eCTBe aaqanbHOrO npn6na

JKeH!tsl 6bma B3SITa cymecTBEiHHO aennneilnaSI ¢ynKnHSI 

Y 
0 

(x) "' n sin 4 rr x + b x. 

PeaynbTaTbi Bbi'Incnennil npnBelleHbi aa pncynKaX. 

·n n T e p a T y p a 

1. <1>. TpnKOMH. HnTerpani>Hbie ypaBneHHSI, M., Hn, 19l:JO. 

2. IO.D.. CoKonoB. MeTOA ocpeAHeHHSI ¢ynKunonanhHbiX nonpaBoK. KneB, 1967. 

3. E.n. )KaAKOB, H.B. nyahlaaa. D.AH, 174. 2 (1967r. 

4. E.n. )KallKOB, H.B. flyahlnna. flpenpaHT OH.Hkl P-3368, D.y6aa 1967. 

5. n.A. nrocTepliHK, B.H. Co6oneB. 3neMeHTbl ¢ynKUHOHanbHOrO anannaa. M, 1965. 

PyKOUHCb DOCTynnna B H31laTenbCKHH OTilen 
12 nronSI 1967 r. 
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