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O<x<l 
D: I O~t~T p8CCM8TpKBA9TCll CM911l8HBall 

Kp89B8H 38a8'18 AnH KB83RnRH9ABoro napa6onH'I9CKOrO ypaBH9HRH 

..i.!_ _ _ a_ ( x" a at ~ ) = h ( x , t ) . ( 1) 

at a X ax 
PemeHRe 38a8'1R 6yAeM RCK8Tb B Knacce H cz ( D ) ci!YHKilRA, aMeJOmax JtoHe'IHlolA 

RBTerpan 

f 
Cl at aa a f x a ( ---) d x dt < + oo , ( a > 0) • 

(2) 

D ax 
HMeeT MecTo cneAyJOmaH TeopeMa I /TeopeMa snolKe&HHI Ill. 

I ) EcnH 0 < a < 1 , TO n1068H ¢YHKURH 

npaaawaeT B cpeA&eM CMblcne L 
2 

t + a [ 0, T ] 3B8'1e&Ke syn& npa x -o, 
T a f+z 

T.e. lim f a (x, t) d t = 0. 
,. .. 0 0 

2) Ecna 4Jy&KUHSI u ( x, t) RMeeT orpaHR'IeH&ble Kycoqao-aenpepbiBHble nep-

Bble npoB3BOABble B D , o6pamaeTCH B syn~ npa x •I a ~~:powe Toro: 

a) npa a •I 

6) npR a> 1 

I u I < IK 
1 

I Ia x I 2T+2 , 
1- a 

lui<K2x2'1+2 

TO OH8 npBB8Ane~T Kn8CCY H
4

(D) 

3) llns tiJyBKURB a(x,t)'i H4(D) cnpaBennaaa 

at+ 2 Cl ar Jfa(x)u (x,t)dx dt < K Jfx u (x,t)( 
D 

3 
D 

K I > 0 R Be 38BRCRT OT U (X , t ) ) • 

3 

oues~ta 

_a_u __ )t dx dt . 
ax 

(3) 

(4) 



I 

3Jlec& o(x) > 0 -llOCTaTo~so rna11xas ~yaxuxs, onpeQenessas lliiH nono~•-

Ten&HbiX 3Ha~esall: nepeMessoro x 

{ 

0 ( x a- 2 I Ia x l- 1 -~ o ) , 

o(x) = 
O(x-1 lin x l- 2 -~o ), 

.U01838T&IIbCTBO T&Op&Mbl 1 CM. 0 151 

a .{. 1 , 

<~ 0 > 0) 
a • 1. 

(5) 

CneACTBHe. npa a ~ 1 B xnacc Ha (D) MoryT BXOJlHTb ~YBXUHH u (x, t) 

CTp&MHUIH&CH X 6&CXOH&~BOCTH Up& X .. 0 , 8 T8K~e ~YRXIlBH, DpBRBM810DIB8 

Up& X -Q IIJ06bJ& Hanep&Jl 38Jl8RHb18 3B8~8HBB. 

.Una ypaaseaus (1) B npsMoyron&RBxe D CT&BBTCB xpaeaas 3&Jla~a: 
B xnacce ~yaxu&l H a ( D ) 

salT& pewesBe u (x, t) ypa&sea&s ( 1), YllOBneTao-

PHJOUiee H8'18nbHOMy YCIIOBBIO 

u(x,O)•O I a CMblcne L 
2 I ( 6) 

B xpae&oMy ycnoBRJO 

u ( 1, t ) - 0 1 a CMblcne L 2 t+
2 

I. (7) 

npa a< 1 38ll8&TCH Kpaeaoe YCIIOBBe 

u ( 0, t ) - 0 1 a CMblcne L
2
t+

2 
I , (8) 

a np& a .2: 1 sa· ~aCTH rp&BRilbl I x • 0, 0!: t ~ T I xpaeaoe ycnoaae se 3&JlaeTcs. 

06o6UI&HHbiM p&W&HB&M fi0CT8BII&HHOI Kpaeaoft 38Jl8~H H83b1B89TCR ~YHXUHR 
U ( X • t) E: Ha ( D ) , YllOBII&TBOpHJOIII8R HHTerpan&ROMy TO~ll&CTBy 
J J •· .t a u a v a v 

x u -- dx dt -I J u -- dx dt • I J h v dx dt (9) 
0 a X ax 0 at 0 

Ill npa 11106oA tjlyaxuaa v(x,t) TaxoA, 'ITO 1) v(x,t)eC (D), 2) v(x,t) 

o6pawa&TCR B HYIIb B rp8HH'IHOI nonocxe B6nR3R ll • 0 

3) vi z•t •0, vlt•T •0. 
(10) 

TeopeMa 2 ( cymecTBOBaHHe o6o6meaaoro pemeaasi). 

Ecna tjlyaxuas h ( x, t ) ynoaneTaopReT ycnoBRIO 

h 2 t + 2 
ff[ (x,t 

1 

]~ dx dt < + 
(II) .. , 

D u (x) 

4 

• 

• 0<a<2+2 , TO cymecTayeT no xpaAael Mepe onao o6o6me 

CM8W8RBOI xpaeaol 38ll8'1B (1), (6)-(8). 

.Uoxa38T&III>GTBO 

PaCCNOTpBN BCDOMOr8TellbB08 ypa&B&BH& INIIIBDTB'I&CXOro TBDI 

a 2 a f a a~ a It a a 'f 
-f +------(xau ---)·h(x,t),t>O, 

at ax f ax at 2 

TIXO&, 'ITO DpB f -o B3 aero uony~aeTCs ypaaaeaae (1). 

.llnB ypaBB&RBB ( 12) CT8BBTCB 38ll8'18: R81TB p&W&BB& ( 12), YllC 

YCIIOUBM 

• f t• 0 

a a 
f ----at 

- 0, a 1 • 0, 
f t ""T . • f "-· - 0, t• 0 

a I [ O, 
f z•o • 

rpaaa~aoe ycnoa&e se 3anaeTcs, ecna a ~ 1 • 

&CIIR a<l 

noll peme&B&N (o6om&BB&JM) ypa&B&RBSI ( 12) C5yll&M DORBM8Tb II 

a
1

(x,t) liO Ha(D) , YllOBII9TBOpBIOIIIYIO RHT&rp811bROMY T0_,.8C1 

aa, av av 
' f f - - dx cit - JJ a -- clx cit + 

0 at at 0 ' at 

+Jfxaa•f 
0 f 

DpB 11J0601 tjlyBXIlRB v (x, t ) 

a a f ~ dx dt • f f hv dx dt 
hh 0 

( I) 
E C (D) ·T8KOI, ~TO 

v ( x, T) • 0 , v(l, t) .. 0, 

v(x, t) •0 a6n&3R X -Q. 

np&ISnBJK&HBO& peweaae 38ll8'1R ( 12), ( 13) Hlll&M B BRll& 

D 

a • I <; z .. (x,t). 
f, D t•s 

5 



-aocTaTo~Bo rnaaxas ~ysxuss, onpeQenessas ana nono~B-

epeMessoro X 

( x a- 2 I In x 1-1 -f o ) I 

(x-1 !In x l- 2 -fo). 

peMbl 1 151 
CM. D 

a .Ia 1 1 

(f 0 > 0) 
a • 1. 

~ 1 B KD8CC Ha (0) MoryT BXOQHTb ~YHXUHH 

(5) 

u (x 1 t) 

OH8~HOCTH DpH X -+ 0 8 T81t~e ~YBKilHH, DpBBBM8JOIQHe 

anepeA 38A8HBN8 3B8~8HBS. 

( I) B npsMoyronbBHKe D CT8BHTcs Kpaeaas aa];la~a: 

H811:TH pewes&e U (x~ t) yp8BH8HHS ( 1), YLIOBD8TBO-

CDOBBIO 

• 0 ) .. 0 I B cMwcne L 
2 I ( 6) 

( 1, t ) • 0 I B CMbJcne L 2 t+a I. (7) 

TCH xpaeaoe ycnoa&e 

u ( 0, t ) - 0 I a CMNcne L
2
t+

2 
I , (8) 

H rp8BBUhl I X- 01 o::; t::: T I ltpaeaoe ycnoBse Be 38LI88Tcs. 

8HB8M DOCT8BD8HHOII: Kp88BOft 3SA8~B B83hlBa8TCS ~YHitUBS 

YAOBD8TBOpHIOW8S HHTerpaDbBOMy TO~A8CTBy 

av 
dx dt - J J u - dx dt • J J h v dx dt 

o at o (9) 
I 

( x, t) Taxon, ~To 1) v(x~ t) E c111 (D) I 2) v (xI t) 

pass~aoa nonocxe a6naas X,. 0 

I z•t ==0, vJt•T -o .. 
( 10) 

BaRRe o6o6messoro pewesss). 

X, t) YAOBD8TBOpH8T YCDOBBIO 

_L_ 
] 2 t +I dx dt < + 

(II) 
00 , 

4 

.. 

·> J. 
.. :~~t· 
·',,:f:( 
t·, 

1
·:·1 

.. ·.~ : 
; 

1:~{ 
2~11: 

.. , .•.• ~L·!·· ' ' 

:.,~~ ; 
,'.;,,(' 

1 .. ,,.,; .. ..:·t 
.• , 

.,.i·,.· ... 

/- ' 

:;· . ~ 

'1:' ,' 
I 
',• 

• 0<a<f+2 , TO cymecTayeT no xpall:sell: Mepe OllHO o6o6mesaoe pemesse 

cuemassoll: Kpaeaoll: 38ll8'1R (1), (6)-(8). 

Ao11aarenbCTE!Q 

PaCCMOTpRM BCDOMOr8T8DbB08 yp8BB8BH8 8DDRDTR'I8CKOro TRD8 

iJ 1 
• f iJ a iJ 2 t iJ a ·r 

-r + __ f_- -- (x 11 u ---)• b(x~t) 1 r>O 1 

iJt ax f ax 
( 12) 

at 2 

T8K08, 'ITO DpR f-() R3 Hero DOny'I88TCB ypaBB8BR8 (1). 

Ans ypaBB8BRB (12) CTABRTCB 38ll8'18: BAII:TR peW8BR8 (12), YAOBD8TBOpBIOW88 

ycnoauM 

iJa 
- ---'-1 

t•o at t•o 
a 

f "•I • O~ 
( 18) - 01 a 1 • 0, 

f t • T . • f 

a I [ 
01 

f a•o • 
rpaBR'Isoe ycnoBRe ae aaAaeTcs, ecnR a ~ 1 . 

8CDR a<l 

noA p8W8HR8M (o60I!I8BBWM) ypaBB8BRB ( 12) 6yA8M DOBRMATI> nJOISy10 cjlyBKJUIIO 

a f (z, t ) e H ll ( D ) I YAOBD8TBOPBIOIIIYIO RRTerpaDbBOMJ TOlKJl8CTBy 

a., av av 
r f f - - dx dt - If• -- dz dt + 

o at at 0 f at 
(14) 

+ffx 11 a•t 
0 f 

iJ a, ~ dz dt • J f bvh dt 
ax ax D 

np11 nl06oll: WHKilRB v(z1 t ) E C1 ll (D) ·TAKOII:, ~TO 

v(z~T) -0, V ( l1 t) - 01 

V ( X1 t ) •·0 B6DH3B X -(). 

np&6DB~8BB08 pemeaae 38A8'1B (12), (13) 1!1118M B BBA8 

D 

• • I c; Zt(x~t). 
f t D t•J 

( 15) 
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I 

HeH3BeCTHbie KOacjxjJHitHeHTbl Cit HBXO.QHM H3 ypaBHeHHi! 

au 
- ~ ff 

() 

a 2 u~.n z dx dt + Jf 
----~ k D a t 2 

c, n 

at Z t dx dt + 

2 e a u ~.n 
+ ff x

0 

D 

u 
~. n ax 

a zt 
ax dx dt ~ JJ h Z t dx dt 

D 

(k ,1,2, ... ,n). 

3.aec& I Z t ( x, t) 1- CHCTeMa 6a3HCRbiX «<>YHKitHl!, nonaa11 a 
1 

'ITO on a opTonopMHpoaana c aecoM u7+"Jt x) B o6nacTH 

~~li(D) 
D. 

( 16) 

MOlKRO C'fHT8Tb, 

CHcTeMa ( 16) HBnsteTcsr aenHael!nol! CHCTeMoll anre6paHqecttxx ypaaaeaul! oT-

ROCHTen&Ho C k ( k ~ 1, . , . , D ) : 

At(C
1

, ... ,Cn) b k ( k .. 1' ... ' n ) , ( 17) 

r.ae 

h k = f f h(x,t) Zt(x, t) dx dt. 
D 

/3/ PaapeWHMOCTb CHCTeM&I ( 17) cne.ayeT H3 H3BeCTROit neMMbl , ecnH 38Me-

THTb, 'ITO 

n 

~ 
t=t 

• 

Ak ( c I ' ••• ' c n ) c k " € I r ( 
D 

+Jfxau2r au (. n 

n f • n fix 

a uf,n 

at 

2 
\ d X at > 

> If x a 

D 

2 p 
u a U (' n )2 d X d t > ------
'' n ax 

1 

) 
2 

dx dt + 

>M(D)Jf 
[) 

u 2T+2 (x) u 
(' n 

2 r + 2 
(x,t)] dxdt, 

6 

( 18) 

,,,,' 

1~: 

l·j I "'I " .··.·~ .. ,~r . :·&· ; 
,,)~ ' 

'.:(~ ' 

\~' 

•it.' 

I 

r.ae M (D) - KOBCT8HT8, 38BHCIIDl811 nHDlb OT o6nacTH 

(18) o6paT&Oe &epaBe&CTBO fen&.aepa ( 0 < p - 1 
o . npHMeRII!I , 

< 1 ) 1 ROII'J e + 1 

n 

l: 
n 

c:>'+• t K 1 
At(C, ... ,C)C >M(O)(I 

1 n k - 1 t .,
1 

oTtty.aa cne.ayeT, 'ITO cucTeMa ( 16) HMeeT, no ttpal!ael! Mepe, 01 

YCT8HOBHM Oll9HKR HOpM npa6nRlK8HRbiX peweHHit, YMHOlK811 O! 

aa C 11:, CYMMHPYSI no k OT 1 .QO D 8 HHTerpHpySI no '18CT 

2 

a . -...:....-) dx dt ., 
D ax 

• Jf h uc, n ( x, t ) d 1 d t . 
D 

npHMeasrsr 1t npaaol! 'laCTH (20) nocne.aoaaTen&ao aepaaeacTaa fen&l 

TeopeMy BnOlKeRRSI, nony'IHM 

2, + 2 ., 
ff h u. dx dt < ----
o .,n - 2f+2 

2 f 
C(D)Jfxau~,n 

D 

auf,n )2dxdt + 
ax 

2 e +2 , 

+M Jf h.~ u-2T+i(x)dx dt, 
D 

r.ae C H M - const • 

Bb!6epeM '1 > 0 CTOJJb MBllblM, 'IT06bl, nanpHMep, 

C ~zP+z 

2 p + 2 

7 

<..--. 
2 



Tbl Clr. HAXOAHM H3 ypaBH9HHA 

z.dxdt+ff 
D 

a U E n Z dx dt + • k 

at 

u r,n 

ax 

a z. 
ax 

dx dt = JfhZ.dx dt, 
D 

(k=1,2, ... ,n). 

M8 6a3HCHblX cj!yHJtUHA, nonHASI B 
I 

a c secoM u l'+l\:x) B o6nacTH 

~I II (D) 

D. 

( 16) 

MOlKHO C'IBT8Tb, 

SleTCSI Henu&eR!IOA CHCT8MOR anre6paH'19CitHX ypaBH9HRA OT

• .. • n ) : 

• en ) hk (k=1, • n ) , 

f f h ( x, t) Z k ( x, t) dx d t . 
D 

( 17) 

/3/ 
HCT9Mbl ( 17) cnenyeT H3 H3B9CTHOR neMMbl. , ecnB 38M9-

)Ck""'Jf( 
a u (. n 

) 2 dx dt + c 
n at 

( 18) 

a d a u (. n 2 
X u (-----' d X dt > 

( • t1 ax 

" 2 p au 
X u ( ---~)2 

dx dt > 
(' n ax -

f 
:__ 2P+ 2 

[ u2l'+2 (x) u (x,t) l dx dt, 
f, n 

D 

6 

• 

,, 

). 

1.1· f \I 
~ 

I 

rAe • (D) - JtOHCTAHTA, 38BHC!!Dl8!1 nBmb OT o6naCTB D • npuMeR!I!I It npasoA '18CTR 

1 --=--- < 1 ) , non'y'IBM (18) o6paTR09 HepaBeHCTBO renbA9pa ( 0 < p -
+ 1 

n 

I 
k •I 

n 

Ak(C
1

, ... ,C)C >M(D)(! 
n k - 1 k=l 

2 ) f + I 
ck 

( 19) 

OTityD.a cne.ayeT, 'ITO CHCT8M8 ( 16) HM88T, no KpaRHeR Mepe, O.llHO pemeHBe. 

YcTaHOBRM oueHJtR sopM npu6nuJKeHHbiX pewe&uR. YMHOJKAH o6e 'IACTH ( 16) 

&a C k 1 
cyMMBPYH no k OT 1 AO D 41 HHTerpupyH no 'IACTSIM, nony'IHM 

( ff ( 
D 

auf,n ) 2 dx dt + ff 
a t D 

a 
X 

2f 
u 

(' n 

aU E, n 

ax 

·If hu (x,t)dxdt. 
E, n 

0 

2 
) dx dt "' 

(20) 

npHM9HSISI K npaBOR '18CTH (20) nocneAOBaTenbHO H8p8B8HCTB8 renbAepa, iOHra H 

TeopeMy BnOlK8HHSI, nony'IBM 

2f+2 ., 
ff b uf dx dt < 
D ,n - 2f+2 

a 2 f 
C(D)Jfx 0 r,n 

D 

I 

a u f, n ) 
2 dx dt + 

ax 

2f+2 

+ M ff h. 2P'+i u -iT+"l(x) dx dt, 

rne C H M - const. 

Bbi6epeM IJ > 0 

D 

CT011b M81lbiM, t.tT06bl, HtlrtplHv1:ep, 

C(D) 2P+2 ___ .,. 
2 p + 2 

7 

< --. 
2 

( 21) 

(22) 



I. 

Tor.a8 aa paHBCT&a (20) • B8paB8BCTB (21) • (22) B8XO.IIBM 

df( 
0 

aaf,a )I dxdt + 
at 

1 
2 

Jf XG 

0 

If 
a 
f' • 

I f+t I 

<I ff II --;r:;s t1- 21+i(x) dx dt < K
1 

- I - I 
0 

a a f, a ) I dz dt < 
ax 

(28) 

8 CIUiy fCROBBR T80p8Mbl npa&all '18CT.b (28) 11:088'1880 B
1
388'1BT, BN88T M8CTO 

p88Bowep&as no a orp8BB'I8BBOCTb BOpM: 

llv;- II ~~I, 
L (DI at • 

(:H) 

G 

II x'~ u t 
f,a II < It I • 

L (OJ-I ax 

Bae.aew nonyaopwapo&aB808 M80lK&CTBO I +Y8KDBI c nony8opwol 

[ at+ a, • I • 1 .. • a 1 t< a. )•d x a --- x. a x 
(25) 

0 

lleww 1. 

11Me8T M8CTo EoMnaKTHoe snoJKesae 

I c L af+a, t1 (0,1). 

ToT 4NaJtT, 'ITO I muJa.awaaeTca 8 L 1 f+t, tl (O,l),.aoxaawaaeTCs asanorsuo 

/5/ 
T0Mf0 11:811: .11011:83888 T80p&M8 BnOlll&BBR 8 pa«!OT& • nna .QOII:e38T&nbCTB8 llOMDaii:T-

BOCTR BIIOlK88RB RBT&paan ( 0, I) pa36B&aeTCB sa_ .aaa: ( 0, 3 ) B ( 3 , 1 ) , r.ae 3 

.IIOCTBTOUO wano. 

8 

• 

Ha HHT8p&an8 (0, iJ) KOMDBKTBOCTb BROJKeHHSI· J:IOK83biBBeTCS1 npS!M~ 
171 

aaaueM TeopeMbl Pucca c y'I~TOM aecosoll <i>YHKUHH u(x). 

nn11 .110~838TenbCT88 KOMDBKTBOCTH H8 HHTepaane (8, 1) 
/3/ 

npHMBHeHH811 B pa6oTe 

DeMMa 2. 

EcnH 0 < a < f + 2, TO HMeeT MBCTO BnOlKeHHe 

L:if+z, u (0,1) C L 2 (0,1), 

ucnonh3Y81 

8 C~~MOM .nene, BCDORb3YSI o6paTHOe HepaBeHCTBO reno.aepa ( npH p • 

eM: 

I u (x) u 2 f+t (x,t) d x 2: 

f I f >(f' u
2
(x,t)dx )+ 1 (/'u-f(x)dx)-

- 0 

Talt K8lt DpH 0 < a <f + 2 BTOpOII MBOlKBTenb B Dp8BOII '18CTH ( 26) 

H orpSBH'IeB, TO OTCIO.Q8 cneo.yeT Tpe6yeMoe BROlKeHRe. Ha neMM 1 

BROlKaBRe 

Me Ld+t, u (0,1) c L 2 (0,1), 

npR'I~M anolKeHHe M C L2 f+t,u(O,t)KoMnaKTHO, 

141 
Hcnon&ayll TeopeMy 06eHa-ny6HHcKoro , aaKnJO'IaeM, 'ITo ceMef.lcT 

KOMD8KTHO B L:l+
2 

(O,T; L 2 y+ 2 , u (0,1)). 0TcJO.na cne.nyeT, • 

syeT no.nnocne.aoaaTen&HOCTb I n • (x, t) I, cxo.nHmal!Cll npH n t ... oo 
'll:,nk 

poll cjlyHKUHR U t (X, t ) DO'ITH BCIOO.Y B D • KpoMe TOro, B cuny C 

ilAKTHOCTH e.nHHll'IIIOrO mapa B L H OllOHOK 
2 

( 24) nonyqaeM, 'ITO 

a a u a , aut f E, n k en ~-·-X 2 u ut (x,t) --
f, n k ax L 

2 
(D) ax 

II 

g 

[ ____________ _ 



(20) B B8p4B8BCTB (21) B (22) BAXOAIIM' 

dz dt + 
1 
2 

ffz
11 

D 

2t 
u 

f, • 

I 2 
(I - 2l+i{ ... ) dz dt < 1

1 

a u , , • > 2 d:l dt < 
a ... 

(23) 

T80p8Mbl Dp8B8ll 'IACTb (23) KOB8'1B8, B 1 3B8'1BT, BM88T M8CTO 

orpaBB'I8BBOCTb BOpM: 

llv;- at 

!... t 
II ... I u f, D 

<II' 
L

2
(D)-

auf,D II <II. 
L

1
(D)az 

pOBABB08 MBOJK8CTBO M ty&KDBI C DCNJYBOpMOI 

at+s,a 
... - f 

0 

II 2t( iJU )2d ... u --- .... a ... 

0 KOMD8KTH08 Bn0~8HH8 

M c L st+s, (/ (0,1). 

(24) 

(25) 

BKliA.Ilbl-aTca e L 2 t +I , (/ ( 0, 1), .llOKA3bl-eTCa aaanorB'IJIO 

/5/ 
T80p8M8 Bn0llt8HBll B pa60T8 • .nna .QOKe3aT8llbCTBA KOMDai[T-

(0,1) paa«SB-eTCB aa. .a-: ( 0, 3 ) • ( 3, 1 ) , r.ae 3 

8 .. 

Ha HHT8pBall8 ( 0,/5) KOMDSKTHOCTb BnOlK9HHll· .QOK83biBA8TC!I npHMbiM HCDOllb30-

/7/ 
eaaHeM TeopeMbl Pacca c y'I~TOM eecoeol! ljlyaxitHH o(x). 

Dnll .Q0~838T8DbCT88 KOMDSKTBOCTH 88 HHTepeane (/5, 1) 
/3/ 

npHM8H8HH8SI B pa6oTe 

DeMMA 2. 

Ecnn 0 < a < f + 2, TO a MeeT MecTo Bno~eune 

L 2 fu, 
0 

(0,1) C L
2

(0,1). 

HCitOllb3Y9TC!I M9TO.QHK8, 

B caMoM .aene, ncnonb3Yll o6pafaoe aepaeeacTBO fenb.aepa (npH 
1 

P• --'· nMe
f +1 

eM: 

f u (x) u 2 ,+2(z,t)dx 2: 
( 26) 

( , 2 f+ 1 • r1 -f > f u(x,t)dz) (f'u (x)dx). 
- 0 

Tax K8K DpH 0 < a <f + 2 BTOpOI! MHOlKHT8Db B Dpaeol! 'ISCTH ( 26) DOliO~HT8D8H 

H orp8HH'I8H, TO OTCIO.Q8 cne.ayeT Tpe6yeM08 Bli0~8HH9, Ha li9MM J R 2 cne.ayeT 

BliOlK9HH9. 

Me Ld+2,u(O,l)C L 2 (0,I), 

npn'I~M eno~eaae M C L2 y+2, 0 (0,1)KoMnaxTao. 

141 ' 
Hcnonb3YH TeopeMy 06eaa-Dy6HucKoro , aaKDK>'ISeM, 'ITO ceMellcTBO i u (x,t) 1 

l ,n 

KOMDSKTHO B L:l£+
2 

(0, T; L 2 f+ 2 , u (0, 1)) . 0TcK>.na cne.nyeT, 'ITO cymecT-

eyeT no.anocne.noeaTenbaocTb I n • ( x, t ) I, cxo.nHIIt8!1Cll npu n. -o .. K aexoTo-
.. , nk ~~; 

pol! cjlyHKUHR U f (x, t) DO'ITR BCK>IlY B D • KpoMe TOrO, B cuny cna6oll: KOM-

naKTHOCTH 9.QHHH'IIIOrO mapa B L 
2 

H OUCHOK (24) nonyqaeM, 'ITO 

a a u a , auf f r' n t en x-2-
X 2 u uf (x, t) --

f, n k ax L 
2 

(D) ax 

H 

9 



ou ~. 
Dll; en 0 u ~ 

ot L 
2 
(D) 0 t 

3TH 06CTOHTBnbCTBa U03BOnHIOT C.QenaTb npe,aen&Shllt nepexo,a npH Dlr. -+ N 

B ypaBSBRRHX ( 16) H 3aKnJO'IHTb, 'ITO npe,aenbB8H !J!yBKUHH U ~ (x 
1 

t ) HBnHeTCH 

pemeaaeM scnoMoraTen&solt aa.aa'IH (14). Ope.aen&BhiA nepexo.a a nHseAshlx 'lnesax 

paaeBcTBa ( 14) O'IBBH.QeB, npe.Qen&shiA nepexo.a a cnaraeMoM, co.QeplKameM sena-

/4/ seltsocT&, o6ecne'IHBaaTcH npaMesesHeM neMMhi 3 H3 pa6oThi • 

3aTBM YCTaSaBnHBaBM, 'ITO CyDlBCTByeT UOCnB.QOBaTBnbBOCTb ~ II-+ 0 TaJtaH, 

'ITO U (x,t) CXO.QHTCB It BBKOTOpoA !J!yBKilHH U (x,t) npH ~ -+ 0 UO'ITH BCIO.QY 
~., II /6/ 

B o6naCTH D • Opa STOM HCUOnb3YBTCH MBTO.QHKa, pa3BHT8H B pa60T8X naosca H 
/4/ 

Lly6HBCKOrO • 

HaKoaeu, .QOK83hJBaeTcH, 'ITO npe.aen&saH !J!ysKUHB u (x, t) HBnHeTcH o6omes

BhiM pernaRHBM HCXO.QBOA KpaesoA 3a.Qa'IH .QnH Uapa6onH'IBCKOro ypaBBBHHH (J). 
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au f o D It en auf 

at L 
2 
(D) at 

enbcTBa noaaonH~T cnenaTb npenen&s~A nepexon npa ak .... 
) H 38Kil~'IBTb, 'ITO npenenbH8H <!JyHitUHH U f (X 1 t ) HB11H9TCH 

aTenbaoA aana'IH (14). flpenen&a~A nepexon B nBaeAs~x qneaax 

qeaane11, npenen&II~A nepexon B cnaraeMoM, cozteplKameM Jlena-
/4/ 

saaeTCH npsMeJieaaeM neMM~ 3 sa pa6oT~ • 

aansaaeM, 'ITO cymecTayeT nocnenoaaTen&aocTb f v .. 0 TaJtaH, 

.OARTCH It H9ltOTOpOft <!JyHII:IlHB U (X , t) npR f .. 0 DO'ITR BC~AY 
v 161 

R 9TOM HCDOilb3yeTCH MeTOnRK8 0 p83BHT8H B pa60T8X nsoRC8 R 

lt83~B89TCH, 'ITO npenellbH8H <!JyllltUHH u(x,t) HBI1H9TCH o6omes

CXOAJIOft ltp89BOft aana'IB AllH napa6onB'19CitOrO yp8BJI9HBH (1}. 

n B T e p 8 T y p 8 

,aeable aanaqs nng annHnTB'IecJtax ypaaJieJIHA, B&IpOlKAa~maxcg sa 

Ts. MaT.c6., T. 35177/, N·3 /1954/ ., 513-568. 

paapeWHMOCTB 1tp89Bb!X aanaq AllH ltB83HilHH9ftH~X napa60I1H'19C-

a~cwsx nopgn~~:oa. MaT.c6.,T. 59/101/ (nononHBTenbH~A) ( 1962), 

• HeJtoTOp~e saTerpan&a~e aepaaeaCTB8 H paapemBMOCTb a~polK
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6/: 3 ( 1964). 458-480. 

A • Cna6ag cxonsMocTb a aensaena~x annsnTH'IeCJtBX a napa6ons

HHHX. MaT. c6., T. 67 ( 109): 4 ( 1965), 609-642. ' 

r.H.Ma!tapeaxo, A.H.KscE!IleB. 0 cna6~x perneHBHX aeKOTOpblX 

CH KB83HilHHeftH~X napa60ilH'IeCKHX ypaaueusft. I. flpenpHHT 
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PertubatiClll8 and Some Non Linear Boundary Value Problems. MRC Technical 

• October 1963. 
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