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B npsrMoyronbHHKe D : I 
0 

::;, 
1 

::;; T ;· 
0 <X~ 1 

paccMaTpHBaeTCR CMeWaHHaR 

Kpaeaasr sanaqa nnsr KBasnnnaefiaoro napa6onnqecKoro ypaaaeHHR BToporo no-

psrnKa 

a u - __ a_ ( X a ( 1 + u2)~) c h (X, l). ( I) 
-a-~- ax ax 

(a> 0) 

PeweHHe oyneM HCKaTb B Knacce Ha(D) ljlyHKHHfi u (x , ·t ) , HMeromnx 

Koaeqahlfi HHTerpan 

JJ xa(1 +u 2 }(%.) 2 dxdt<+oo. 
D 

CnpaaennHBa cnenyromasr T e o p e M a B n o .2!L ... ~ ... li~ 

a) EcnH 0 < a < 1 • TO nrooag ljlyHKUHSl u ( X • t ) E H a (D) n c (l) [ 0 ,1 ] 

npHHHMaeT B cpenaeM B CMbiCne f 4 (D) saaqeane aynb npH x =0. 

6) Ecnn a ~ 1 , TO nrooall ljlyHKUHs:l u ( x , l ) , HMeromall orpaHH-

qeHHbre Kycoqao-aenpepbiBHbie nepBbie npoHSBOAHbie B D H o6pammomaliCR B 

npuaanneJKHT 

x =1, npuqi:\M 

1-a --4-.-

a 

Ia I S C I fn x I T 

3 

npH a > 1 , 

HPH. d.= 1 • 
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a) llm1 cpyHKUHII u (x,t) E II a(D) crrpaBeAJIHBa OUeHKa 

f f a(x)u
4 

(x,t)dx dt '5 c 2 ff xa(1 + u
2 

)(....£_au )
2 

dx dt. 
D t D X 

(3) 

2 
I'Ae C I He 38BIICIIT OT u ( x , t ) G_ ( X ) -AOCTBTO'li!O I'IIBAKBSI 

cpyi!KUIISI a ( x) > 0 , x > 0 ; 

[

X a- 2 I fn X rl- f D 

a (x) = 

x -II fn xI -2-fo 

ecnn a -1 1 ( f 
0 

> o ) , 

(4) 

ecnn a= 1 , 

0TCIOA8 CIIBAyeT, 'ITO B CIIY'!Be a ;? 1 B II a ( 0 ) BXOASIT cpyHKUIIII, CTpeMSI-

mnecn K 6ecKoHe'!HOOTII rrpn x .. o , a TBKJKe !flyHKUHII, ITpHHHMBIO!lll!e ITpH 

X = 0 JII06bi9 HarrepeA 38A8HHbie 31!8'leHIUI. 

n 0 K a 3_1'!._ T e II b c T B o. ITyCTb a '< 1 

n 
4 

(x,t) = ( f 
0 

x a 
4 <J x--:r( 

0 

au
2 

dx) 2 -_a_x_ 

a 
""T 

X U 
2 ~)dx) 

ax 

ITpHM9!ISISI aepaaeHcTBO EyHSIKOBCKoro, rrony'!HM 

• TorAa 

t 
U 4 (X, I ) < C X I- af X a U 2 ( ...l..!!.__ ) 2 d X 

- ax 0 

ITponHTerpnpyeM (5) rro 11106oMy ce'!eHniO o6nacTn D{O<x~1, 

O~t<£Tl IIIIHII9il X ., b ITO oT 0 no T: 

T 
f u 4 (h,t)dt <Chi-a ff- x a u 2 (_a_u_)2 dx dt. 

0 D ax 
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113 ( 6) BHAHO, 'ITO 

T 

flm 
0
f n 4 

( h, t) d t •. o, 
h .. o 

(7) 

'!'.e. a cnY1Jae a < 1 ljlyaxu;nS! n ( x·;: t) npHHnMae'!' a cpe.t:tneM B CMbiCne 

. ~ 4 nyneabxe rpalm'Iabi~: anil'Ieail:.11 npu x .. o • YMHOlKaH o6e 'UlcTH ( 5) 

na · x a~i It n x 1- 1 
- t 0 H HH'tehm pySI no f?6naCTH 

D (j I 0 < X < 1 - 8 • ( (j > 0 ) ; 0 ~ .:t ~ T I .. 

nonY1JHM 

r.Qe C .. const . 

Aaanornmw AOK83b!Bae'l'cS1 ( 3) :o: rrpn a ~-

Llna ypaBHOHHSI ( J) B np!IMOyrOnhHli:Ke D C'Nt11H'I'CS1 KpaeBaSI 38.Q81Ja: Hali'I'H 

pemenn:e n ( x , t ) ypasneHHSI ( 1) na · Ha (D) , YAOBIIaTBOpSI!OWOO 

H8'18IIhHOMy yCIIOBHIO 

n(x,O)aO ( B CMbiCIIa ~ 2 ( 8) 

H KpaeBOMy YCIIOBHIO 

nO,tl•O ( B CMbiCne ~ 4 ) . ( 9) 

He c,"Ie.QyaT o6pame-

HHSI n (X, t ) B HYIIb II pH X =0, TO acTeCTBOHHO IIpH a~ 1 aa rpaanue 

xaO ne aanasaTb rpaHH'IHbiX ycnoanl!. npn a < 1 aa.QaeTcH rpaHU'IHoe 

ycnosne 

u(O,tl•O ( B CMbiCIIa ~4 (10) 

npn STOM IIO!l peWeHUaM ( o6o6meHHbiM) T8KOfi KpaaBOlt 38!18'1H Mbl IIOHHM8eM 

<)JyHKUHIO n ( x , t ) CC. H a (D) , Y!lOBIIaTBOp!i!OWYIO HHTerpaiihHOMY TOlK!laCTBy 
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rne 

X = 

f f x a ( 1 + u~ ) ~ ...1....:!._ d'x dt 
D a X ax 

a f f h(x,tlv (x,t)dx dt, 
D 

ff u(x,t).E..:L_dx dt"' 
o a 1 

v (x,t) (;. C (I) (D) 

0; v)xsai•O, 

o6pamaeTCH B ayn~ B rpaanqaoii: nonocKe a6nnan 

v.)t •T ~ 0 • 

TeoneMa C ~e C T B 0 B a H H H p e W e H H H 

Ecnn !flyHKUHH h(x,t) TaKOBa, "'ITO 

T 
f II h!x,tlll d t < + .. 

0 
X 

rne 

I 

llh!x,lll! a[ J h~ (,t)dx]li 
X ' 0 

( 11) 

( 12) 

( 13) 

TO cymecTayeT no Kpail:aeli ·.Mepe onao cna6oe peweane aanaqn (1), (8 )-( 10). 

llnH noKa3aTenbCTBa UpHM9HH9TCH M9TOA fanepKHHa, B CHny KOTOporo npn6nH>I<9H-

aoe peweane aa~:~aqn nmeTCH B an~:~e 

n 

u n(x,l) • ~ ck (tlzk (x) 
k•l 

(14) 

r~:~e c k (I) -aenaaecTHbie ljlyHKunn, a I z k ( x"l I o6pa3yiOT OpTOIIOpMH-

pOB8HHYIO H8 0Tp93K9 ( 0 , 1] CHCT9MY ljlyHKUHfl:, UOnHyiO B UpOCTpaHCTB9 

C (1) [ 0 ,1] ; z (0) = z (1) .. 0 (k • 1 , ••• ,n l. 
k k 

tl>yHKUHH C k ( t) ( k • 1, • • • • n) Ollp9A9ni!IOTCH H3 'MOM911THbiX~ ypaBII9HHll 

I 

f 
0 

I 

a un 

a 1 

I 

z (x)dx +J 
I o 

"'f h(x,tlz
1 

(x)dx, 
0 

a ~ 
x ( l + an 

aun 

ax 

(j-1, ... ,n). 

d z1 

dx 
dx = 

(15) 

CncTeMa ( 15) S!BnHSTCH CHCTCMOll 06biKHOB9HHbiX nnljJ!jlepe11UH8nbllbiX ypaBH9llllii, 

H9nHH9HHblX OTHOCIIT9nbll0 c (t l 
I 
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c;(t) + F l (c
1
,c

2 
, ••• ,en).., h 1 (t), 

l 
h (t)•f h(x,tlz (1)d1, 

l 0 l 

npu~eM n cnny ycnoana (8): 

c (0) • 0; (j., 1, ... , n ). 
l 

CncTeMa ( 16) npu na~anhHbiX ycnoanax ( 17) onnosna~no paspelllHMa nmr 

( 16) 

( 17) 

.rtOCTaTO~HO MallblX 

MolKBO noKasaTb, ~To pellleane sToli cncTeMbi orpann~eno na mo6oM oTpesKe [0, T] 
' 

a. cnenoaaTenbHO, sTo pelllenne cymecTnyeT na aceM oTpesKe [ 0,, T l . 

Y CTananmmaeTcll, ~To nopMbi 

a 

II un(x,t >II f <D> 
2 

a 
2 II X u 

H 
au _.!!.-II ('> paBHoMepno 
ax "'"2(D) 

llx2 

no Bbi6paTb nonnocnenonaTenbHOCTb 

orpann~eHbi no 

I u .(x,t >I 
":£ 

H9KOTOp0ll ¢yHKUHH u(x,t) 

lloKa3biBaeTcl!, ~To ceMeilcTao ¢ynKuHli I c < t) I 
n 

n 

aun 
ax II f (D) 

2 

U , a IIOSTOMY MOlK-

1 cna6o CXO.rtlllllYIOCB K 

paanoMepno orpanu~eno 

·u paBHOCT9Il9HH0 H9Ilp9pbiBHO IlO na oTpesKe [ 0, T l . CnenoBaTenhHO, 

MOlKHO BbinenHTb nonnocnenonaTenbHOCTb n k TaKyiO, ~TO ¢yHKUHH 

c nk (t) 6ynyT CXOAHTbCll paBHOM9pHO Ha [o,TJ • TaKHM o6pa30M, 

I u n k (x,t) I 6yneT cxonHTbCll cna6o a f 2 (D) paanoMepno oTnocuTenbHO 

t c;. [ 0, T] 

Llanee .rtOKa3biBa9TCB CHllbl!aB CXO.rtHMOCTb u n k (X • t) B f 2 (D) , npn~eM 

HCil0llb3Y9TC!l paBI!OM9pl!al! orpai!H~91!HOCTb HHTerpanOB 

an n k 2 f f ( --.a,-x_:;.__ ) dx d t :;.. M 

B mo6ofi nono6nacTH 
D& /5/ 
D .. n n (x > B >O) n nepaaencTao <l>pnnpnxca (eM •. ): 

B o .o 

l N(l) 1 

J w 2 (x) dx < I. ( f w w 
0 l"'' 0 

1 

d X ) 2 + l f ( ~ )2 
d X • 

0 dx 
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B cuny aToro 
T 

/II UpH lc-ooo 

2 
11 dt .. o U n k - u 

mk 

TaK nocTpoennoe npn6nnJKennoe pewenne S!BnSieTcSI o6omeHHbiM, T.e. 

ynoaneTaopS!eT HHTerpanhHoMy TOJKileCTBy (II). B caMoM nene, :aa 'MoMeHTHbiX' 

ypaBHGHHH JlnSI nro601'! cflHKCHpoDaHHOl! cflyHKUHH V k (X ,I) HMGGM 

avk 
- f f 0 n dt 

D 

+ffxa u 

D 

u 
n 

a aun avk 
dxdt + ff x -a-x-- ~dxdt + 

D 

aun a v k a dxdt·ffhvkdxdt. 
X D ax 

OepeiilleM B ( 18) K rrpeneny Upii n .. oo 
( k -cflHKCIIpOBaHO). npenenbHblfi 

rrepexoll B nnneiiHhiX 'lrrenax O'leBHlleH. YTo KacaeTcSI Hennnel!noro cnaraeMoro, 

(18) 

To B cuny CKa3aHHOrO Bb!WG, U n (X, t) 

aun 
CXOilSITCSI CHnbHO, a 3~a'IHT, UO'ITH 

DC !OilY • npoH3BGileHHe u 

aun 
BellGHIIe u n ( u 0--. 

ax CXOilHTCSI cna6o. CnelloBaTenbHo, 

CXOilliTCSI Crra6o. 

rrpona-

ConepwaSI aaTeM npeJlerrbHhiii rrepexon npH k -o oo , y6Gl!(JlaGMCSI B 
TOM, 'JTO <jlyHKUIISI u(x,t)afimu (x,t) 

, n .,.oo n ecTb o6omennoe peweune 
IIOCT8BIIGHIIOif 3alla'!l!, 

H3110l!<Oflllblil MGTOil 6e3 BCSIKI!X II3MGHGHHil IIepGHOCHTCSI Ha cnyqail ypaBHGHHSI 

C rriOGb!M 'IHCIIOM UpOCTp8HCTBGI!HbiX rrepeMGHHbiX. 
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