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1. B rrpBMoyronbHHKe D I 0 < x$_1, O,St<£_ T } paccMaTpHsaeTC51 CMernaHHa51 

KpaeBa51 aaaa~a an51 CHCTeMhl KBa3HnHHeAHhlX rrapa6onH~eCKHX yp~BHeHHA 

2-ro IIOp51aKa, MaTpH~Ha51 3aiiHCb KOTOpoA HMeeT BHa (MoaenbHOe ypaBHe

HHe): 

au a au au au 
[A ( x, --) -- ]+ B(x,t) -- + C(x, t)u = h(x,t), (1) 

ax ax ax . at ax 

rae an51 IIpOCTOTbl 6yaeM C'iHTaTb, ~TO 

BeKTOp-<fJyHKUHH: 

u(x,t) -(u 1 ~x, t ) ) 

u
2

(x,t) 

A - aHaroHanbHa51 MaTpHua BHaa 

au 
A(x,--)= 

ax c 
au 

1 
2 

(--) 
ax 

0 

ll H h - aByXKOMDOHeHTHhle 

(

h 1 (x, t) ) 

h
2

(x,t) 

h(x,t) 

(~).) 
ax 

a > 0; 

1 + 

B(x, t), C(x, t)- CHMMeTpH~ecKHe MaTpHUbi, yaosneTsopmorrme ycnoBH51M: 

I) C (x, t )- nono*HTenbHo-onpeaeneHHa51 MaTpHua, 
ac(x, t) 

2) - orpaHHqeHHHH MaTpHUa. 
at 
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n . Pewe8He HIJleM B xnacce Ha(D) - 4JyHXUHA, HMeJOIUHX KOHe'iHbiil: 

HHTerpan 

4 
'iu 1 4 8• 2 4 aa 2 J •JJ[x (-) +(-) +(-.-) ]dxdt <+eo, 

a D iJx UX at 
(2) 

rne 

au 2 a. au 2 
(--) =(___!_.)2+(.--:L) 

at at iH 

ffi • 'feopeMa BJ10)K9HHSI 
1) EcJIH 0 < Cl < 3, TO KOMIIOHeHTB U 

1
(x,t) B9KTOp-¢JyHKUHH U(x,t)E 

1\r(D) rrpH x•O IIpHHHMaeT B cpeJIHeM HyJieeoe 3Ha'ieHH9 B CMbiCl'le L 4 (0,T), 

T.e. 
T 

lim J 
4 

u 
1 

(x, t) dt • 0 • 
x .. o 0 

2) fiJISl KOMIIOHeHTbl U 1 (X, t) HMeeT MeCTO OUeHK8 

4 2 ff a (x)u (x,t)dxdt< C la , 
D 1 1 1 

rne a
1 

(x) > 0 orrpenenSleTcsr TaK: 

{ 

-1-f 
0 ( x a- 4 I In xI 0

) 

a1 (x)= 

0 ( x-11 ln x I -
4 

(In I In x I 

rrpH a./. 3, 

-1-( 
) 0npH a = 3 , t n > 0 

B6JIH3H X = 0 . 

3) finsr KOMIIOHeHTbl U 2(x,t) CIIpaBeAJIHB8 OUeHK8 

. 4 2 
JJ a2(x)u2(x,t) dx dt s c2 la 
D 

4 

rne 4 -1-( 
0 ( x - I In x I 0 

) , £ 0 > 0 , a
2

(x) 

e6JIH3H X = 0 . 

IV • DocTaHoeKa sana'iH 

HaiiTH oeweHHe cHcTeMhi ( 1) a Knacce H a< D) , ynos'neTBOpS110mee 

yCJIOBHSIM: 
1) rrpH t=0u

1
(x,t) = u

2
(x,t) = 0 B CMbiCJie L 2 (0,1), 

2) rrpH x=l u
1
(x,t) = u 2 (x,t) = 0 B CMbiCJie L 4 (O,T), (3) 

3) npH x = 0 a cnyqae 0 < a < 3 
U

1 
(x,t)=u

2
(x,t)=0CMhiCJie L 4 (0,T); 

a cnyqae a ~ 3 rrpH x = 0 u 1 ( x , t ) He sanaeTCSl. 

V. l1meM o6o6meHHOe pemeHHe sana•m (1)- (3), T.e. ¢lyHKUHIO u(x,t), 

ynoeneTBOpSliOIIlYlO HHTerpaJihHOMY TO)KAeCTBY 

If[(~. v) +(A (x, ~) ~ 
D at ax ax 

_a'-v __ ) + ( B _a_u_ ' v ) + 
ax ax 

+ (Cu,v)]dx dt =JJ(h,v)dx dt 
D 

( 1. 0) 
om1 mo6oil rnvHKUHH v(x,t) EC (D) H vnoBneTBOPSliOIIleil ycnoBHSlM 

v I x = 0 = 0 H v = 0 B6m!3H x = 0 . 

VI • TeopeMa cymecTBOB8HHSl o6o6meHHoro pemeHHSl. 

DycTb BhliiOJIHHlOTCH ycnoBHH: 

(4) 

a) f
l < < au au au 1 au 4 au 4 Ax,--) ---,---)dx>C 2, f (xa(..:....:l..) +(.:...::..L-) ]dx; 

0 ax ax ax - 3·0 ax ax 

a 2 au a u au au 2 a 1 4 u 4 
6) ff(--, A(x, -) --'dx dt > C JJ( x (--) + ( __:_._i.) ]dxdt; 

D ax at a X ax -
4 

D a X a X 
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• 

(
b11(x,t) b 12 (x,t) ) 

s) MaTpHua B(x, t).. b ( . t) b. ( ) TaKosa, 'ITO 
a-1 -...l±!c 21 x, 22 x,t 

b 11( x, t) = 0( x ~lin xI 4 
) ( aHanorH'IHoe ycnosKe HaKJI8JlbiBaeTcS~ H Ha 

b 12 (x,t)= h
11

(x,t) ; H8 bl'l. (x,t) HHK8KOI'O yCJIOBKH npH X= 0 He H8K-

JI8JlbiB8eTC~ . 

r) onepaTop 
·· a a 

A (X, -- ) -- Sl:BJIHeTCH MOHOltOHHbiM B TOM CMblCJie, 
ax ax 

'ITO 

Jf [ A (x, ~) ~ -A (x, ___$.:!_) _.2:!._] a (u- v) dxdt> 0 
0 a X ax a X a X iJ ][ • (5) 

( ( l, ll 
JlJIH moObiX sexTop - cfJYHKUHii: v x, t ) E W D) , 

4, 2 

u(x,t) E Ha (D). 

TorJla nocTaBneHHaH Kpaesag aaJla'Ia HMeeT no Kpalaeii: Mepe OJlHO o6oo-

meHHoe peweHHe. 

noKa3aTeJibCTBO cyiUeCTBOB8HHH 0606IUeHHOI'O peweHHSI BeJleTCSI C no

MOIUb!O aHaJIOI'8 MeTOJl8 fanepKHHa. TipHOJIH>KeHHOe· peWeHHe U n (X, t) 38Jl8-

n (c' ll(t)) 'IH HIUeM B BHJle -un(x,t) ... :I Ck(t) Zk(x) , I'Jle Ck(t) .. ,
2

, 
k•l c (t) 

- HeH3BeCTHbie BeKTOp-!jlyHKUHH; { z·k (x) } - TIOJIH8Sl: OpTOHOpMfi:poBaH-

•. - JIC1>ro 1) HaS~ CHCTeMa !jlyHKUHH B npOCTpaHCTBe C , , , 

BeKTop-!jlyHKUHH C k (t) onpeJleJISIIOTCH H3 CHCTeMbi OObiKHOBeHHbiX 

HeJIHHeHHbiX JlH!jJ<jlepeHUH8JibHbiX ypaBHeHHif 

a.. .. .. .. 
1 un(x,t) 1 aun au dzk au r zk(x)dx+f A(x,--)--D----'dx+f 1B--n-z (x)dx+ 

0 at 0 ax ax ax 0 ax k 

HJIH 

1 f h(x,t) zk(x) dx 
1 .. 

+f Cunzk(x)dx ( k - L2, ... , n) 
0 

(1) 
dCI< (t) 

d t 

0 

( 1) ( 1 ) ( 1 ) ( 2 ) ( 2) (1) 
+ F (C (t), ... , C (t),C (t), ... ,C (t))= h (t) 

It 1 n 1 n It 

6 

,~: 

·\ 

I 
I 

\I 

d c1
t
2
,(t > 

dt 

···-·---------------,---------

(2) (1) (1) (I~ (2) (I) 
+FIt (C 1 (t), .••• c D (t), c 1 (t), .... c ll (t))- hit (t 

npa'IeM B cany ycnoBH~ (3) nonaraeM 

(1) (2) 
'C k ( 0) ... C t ( 0) • 0 ( k - L 2, ••• , a) . 

noK83biBaeTCSI
0 

'ITO :3T8 CHCTeMa pa3peWHM8 HS JIJ060M KOH9tfHOM BkTep 

ne · [0, T].. 

vn • EJlHHCTBeHHOCTb o6ooweHHOI'O peweHH& 

a a 
Ecna onepaTop A (x, -a·--) -a-- sansreTca MOHOTOHkb!M e yKaa 

X . X 

HOM BbiWe CMbiCJie ( 5) H MSTpHUbl B H C T8K0Bbl 0 'ITO 

((C 
1 

2 

(B,, () < 0, 

iJB . 2 
-)(,()>C ((,(}, 

ax s 

,_, '1 ''2 }, 
TO TIOCT8BJieHH8H 38Jl8'18 HMeeT eJlHHCTBeHHOe peweHHe. TipH Jl0K838T9ttb 

Be eJlHHCTBeHHOCTH peweHHSI HCTIOJib3yeTCSI MeTOJlHKa, npHMeHeHHSH M.H. 

WHKOM JlJIH CJIY'I8H JIHHeHHbiX BblpO>KJl810IUHXCH snJIHTITH'l9CKHX ypa&He 

Tiony'IeHHbie peaynbTaTbi aenocpeJlCTBeHHO nepeaoOSlTCH aa 6onee 

IUHe CHCTeMbl KB83HJIHHeii:HqiX napa60JIH'IeCKHX ypaBH9HHii: C JII06biM 'lKC 

npOCTpaHCTBeHHbiX nepeMeHHblX X l • X I • • • • • X n 
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