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Ka ta r z yna L i t e w s k a 

O B O B I I I E H H W E P E I H E H H E 3 A 4 A H H ß H P H X J I E 

JXJIX H E K O T O P O Í Í 3 J U m r i T H H E C K 0 H C H C T E M L I 

n p H H c c j i e A O B a H H H M e T O ^ O M P o T e n a p a Ó o j i H i e c K H X c h c t o m y p a B -

H e H H ñ H a ^ O H M 6 T B T B O p e M H 0 6 6 ^ H H C T B 6 H H 0 C T H H C y m e C T B O B a H H K 

o Ö o Ö m e H H H X p e m e i m f t H O K O T O P H X D J u r a n T i m e c K H X c h c t s m . I l o i o u y b 

A 8 B H 0 Ö p a ß o i e n o K a x e i í n o 3 a ^ a q a ( 1 ) - j ( 4 ) 0 j H 0 3 H a q n 0 p a s p e -

m H M a B ÜTg(S2) n p n B c e x j o c T a T O i H O 6 o j i b d i h x A . B O T O i t p a Ö O T e 

6 y A © M n 0 J I B 3 0 B a T B C J I O Ö H I H O n p H H A T H M H 0 6 0 3 H a q e H H H M H ( C M . [ i ] t 

[ 2 ] , [ 3 ] , [ 5 ] ) . 

1 . I I o c T a H O B K a 3 a j a q ¿ 

P a c c M O T p H M J i H H e i l H y i o c H C T e M y ïï~ypaBH0Hnft B T O p o r o n o p a , n K a 

M u - ä l i ( A i d u > % ) + B i ( x ) % + A ( x ) u + A u = , ( x ) 

y j O B J i e T B O p H i D i n y i o y c j i O B H K p a B H O M e p H O f t B J i J i H i i T m i H O C T H b o r p a H H -

q e H H O f i o C j i a c T H Q c E n . P a B H O u e p a s u i s j u i h u t h w h o c t b ( l ) B ß 0 3 H a -

t i a e T B H n o j i H e h h 6 K s p a B S H C i B ( / x , » > = c o n s t > 0 ) 

( 2 ) k l 2 < ( A j j i x ) ( i , j = 1 , 2 , . . . , n ) 

I Î I 2 - g l í i i 2 - a l í i i ' - é ^ 2 
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K.Litevska 

A^j(xi) = " r Ä e T o6o3HaiaeT TpaHcnOHHpOBamie• Bee 

K0 3$HiyieHTH CHCT6MH ( l ) : MaxpiiqH B ^ i x ) , A ( x ) 

H BSKTOp f ( x ) STO fyHKQHH H3MepHMHe B ß C KOHeMHHMH HOpM8MH 

m a x v r a i m a x ( | B , ( x ) | , | A ( x ) | ) 4 j u ^ 
HL&n K&si 1 

1/2 | f I ' d x J 
Ú 

(3) 

r^e 
N N Ib̂ x)!2- ^ (B 1

r» 1(x)) 2 h |f I 2 = X L if1)2 iu1=const>0 
t,1=1 1=1 

JSfia CHCT6MH (1) paccMOTpHM 3ajaqy .HHpHXJie (nepByx) Kpaesy» 3a-
flaqy), b KOTopoii HueTca pemeime u(x) cncTeMti (l), y^oBJieTBO-
paiomee KpaeBOMy ycjiOBHio 

(4) u | s = 0 

rje S - rpamma oßjiacTH S2 . o A 

H a s O B e M ^ o Ó o Ó n e H H H M pemeiweM H3 rP g ( ß ) s a ^ a q n ( 1 ) - ( 4 ) 
(JlyHKiîHK) ueW giß) y^OBJieTBOpHiomyK) npn Jiipßoö ¡pen ^{Sl) cjiexy-
MIUHM paBeHCTBOM 

(5) Ml(u,?)s /( A i j(x) f ^ l y * * • J[(Bi(x)|^,(?) + (,(x)u(x),,)+ 

+ *•(«»?)] dx = J (f,/p)dx. 
Si 

2 . Bjkhctbshhoctb pemenHg 
^OKaaceM cjieayiomy» TeopeMy 
T e o p e M a 1. Ecjh 3aaaqa (1) - (4) iiMeeT o6oömeH-

01 V I 
Hoe pemeHHe H3 7fg(&) to OHa 0 jH03HaiH0 pa3pemHMa b /fgOß), 
Rjia \> /ig, rfle/i2= const > 0. 

_ 1 An -



OôodmeHHHe pemeHHe salami JJipHXJie 3 

^ O K 3 3 8 T, 6 J I L C T B 0 .. IlyCTB U = U^-Ug T^e 
u 1 tu 2 £ T ^ ^ ) 6y,nyT pemeHHHMH 3aflaiH (1) - (4). Tor^a u yjio-
BJieTBOpjieT ypaBHeHH» Mi(u,»?) = 0., o <1 

HO B qacTHOcra /?(x) = ü(x) jtJia at WgCß) OTKy.ua 
M1 (u,i|) = 0. 

H3 ?5Toro ypaBHBHHH cjiejyeT HepaBeHCTBO 

• 0/±'|.g-fd, - / ¿ 1 % - j M t o - j u , / , » , 2 « Iu|2dx , 0 
a J2 ' lì Sì 

OTKy^a no^yqaeM 
2 

i / ± | f r ] 2 * - V / - * / M 2 * * + iui2<jx ̂  o. 
J2 1=1 1 a a 

CjieaOBaTejiBHO 

( a - fi2) ||a||¡ffl< 0 

rfle 
2 

Sì L~' 1 

TaKHM 0Öpa30M mh nojiyqHJiH npOTHBOpe^ae w X > 
3t0 3HaiHT, ITO _ u B . 

3. CymecTBQBaHHe pemeHHg 
^OKaaceM cjie,nyiomyio TeopeMy 
T e o p e M a 2 . Ecjch to 3ajaia (l) - (4) 

HMesT oÖoÖmeHHoe pemeHHe b Tr^íí), 
^ 0 K a 3 a T e a i B 0 T B 0 . BBejeM b l/f^ííl) apyroe 

CKajuipHoe npoH3BefleHHe 

(5') [ a . t ì - Z ^ C x ) g - , feOd*:. 

a « 

lenco BHxeTb (om. [2], §6, ra I), ^to b "fiP^Q) HopMa (|u||̂ =líca,u) 

OKBHBaieHTHa HOpue IMI 21 à * Il"3x̂ 2 a* P a B e H C T B 0 uoxeu 
TenepB 3anHoaxi> b bhao 
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[u,<?]+ l ( u t ? ) = j ( f , ? ) d x 
a 

rf le 

l ( a f ? ; » y , [ ( B 1 ( * ) ^ - , i » ) + (ACxM. i? ) + A ( u , i z ) ] d x . 
a 1 

npH np0H3B0JII>H0 fHKCHpOBBHHOM SJieMeHTe U t ^ U ) l ( u , ? ) 
eCTB JIHHeftHHli H Henp6pHBHHÌt (JjyHKIJHOHajI B npOOTpSHOTB© 

• 3 t o n p o d o c j ie^yeT H3 oqeHKH 

I < A | | u | | 2 > J , J ^ ) • ^ + ^ M 2 f l , H $ < 

" I M l i j i l 4 C l l l ? l l l * T * 8 C . C ^ P O M t > 0 . 

I lo TeopeMe pacca (cm. [4 ] c i p . 8 9 - 9 0 ) $yHKUHOHajiH 
1 ( u , ì ? ) h • £ ( f , ? ) d x 0^H03HaMH0 npeflCTaBHMH b BH^e CKajiapHoro 
npOH3Be^eHHH ( 5 ' ) , T o r ^ a ( 6 ) Moxeu 3anncaTB, KaK pbbòhctbo 

( 7 ) [n» '2 ]+ [ v » ? ] = t5"»1?] w a Bcex f f ^ i i ì ) 

r ^ e ir» Ku, npHieM onepa-rop k - JmHeitHHlt b W^i/l) t 

PaBeHCTBO ( 7 ) qkbhbbj ishtuo 0 n e p a T 0 p H 0 M y ypaBHeHH» 

( 8 ) u + Ku = F b . 

IIOKaaceM i t o o n e p a i o p HenpepHBSH b 
IIpHHHMaa b lacTHOOTH /?=* Ku» q e ì n o j i y i a e M 

= c o n s t > 0 ) 

[Ku,Ku] - l ( u , K u ) é A I N A I M I 2 ^ + C1 | | | U 2 ( f l l | K u | | 2 f f l + 

HO 

0 3 [ \ M Ì ] l ] 2 ± I M I * 4 C 2 | | u | | ^ j | | K u | | $ 
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06o6meHHHe pemeHHe 3ajaqH JfepHxae 1 

OTKy,na cjie^yei HenpepHBHOCTB onepaiopa K 

||Ku||^¿ < C4||u||(t
1¿ rae C 4 = . 

Onepaiop K HBJIAETCH Bno j ine HenpepHBHHM B Tf^ (/2 ), JJIH 

• DToro aocTaTOijHO ^°Ka3aTB, I T O jnoöaa cjiaßo CXOJYMAACJI B 

NOCJIEFLOBATEJIBHOCTB {u n} npeo6pa3yeics ONEPATOPOM K B CHJIBHO 

cxoflJimyiocfl noojie^OBaTejiBHOCTB {Kun}. 

T a K K S K o n e p a T o p K H e n p e p N B e H , TO B ' TV 'GCß) 

I I ^ N ^ T O H K A 

Ho 

(9) [Kum - Ku û, Ku m - Ka ûJ = l(um - u n, Ku m - Ku n) 4 

.M . .N I 
( 0 1 ^ | U » - U » | | 2 I J | K ( „ - - „ ° ) | | 2 I J J + C 1 | | K ( U - - U ° ) | | 2 J « ¥ L L | 2 R F 

H BBHFLY KOMnaKTHOCTH onepaiopa B J I O 2 C 6 H H H ( ¿ 2 ) B ( C M . 

[ 3 ] § I ) HM6SM 

( U N Ç I Û B ^ ( Ü N C I A B J ^ ) ) , 

( K U C - ^ U B Í C \ I Ü ) ) ( K U Û ^ K U B X,Cß)) . 

KpoMe TOPO H 3 B E C T H 0 , I T O 

oÍASl) SU* 1 da_ 
Í X K 3 X K -

•A. tuo nocjieflOBaTejiBHOCTb (CM. [3] , cip. 25) cJiaßo cxo^jimaaca 

B J/^Cß) HBJIA6TCH OrpaHHieHHOit. Ü03T0My HM66M oijeiucy 

Il 9 ( U M - U N ) Il _ II 3U M 3UQ|| < II dum II J|auû|l < (. n n r t. 
I I — h , n = HUF- - H * 1 ^ 4 llalli 2 > ß

 +ll * c o n s t-

T a K KAK NOCAE^OBAIEJIBHOCTH { a m } H { K u m } Í Y U J A M E M A J I B I I H E B 

ir\(Ü) t 01CT0A& H3 (9) cjie^yeT, tuo || Kum-Kun||^ = [Kum-Kun,Kum-Kun ] 

npa N , M — ° ° cipeMHTca K Hyjiio, H NOCJIE^OBAIEJIBHOCTB ecTB CHÜBHO 

CXOFLFLMAS B T L I A ) . 
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BBHjy 3KBHB3JI6HTH0CTH p8B6HCTBS (5) H OnepaTOpHOTO ypaB-
HeHHH (8) fljia K d o p o r o cnpaBeflJiHBa ajiiTepHaTHBa $peflrojiBMa, 
TeopeMa i rapaHTHpyeT cyiqecTBOBaHHe o6o6qeHHoro pemeHHa O -1 
u efrpCo) 3a^aiH (i) - (4) npH BCBX flOciaTOiHO 6OJII>IIIHX A . 
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