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B HaCTORqee  BpeMR CYqeCTBYloT BeCKMe flPMqMHbl AJlR BblAeneHMR 

PRAa HeJl!4HekHblx 3BOfltOuMOHHblX Y ~ ~ B H ~ H U ~  B C ~ M O C T O R T ~ J ~ ~ H ~ I ~ ~  - 
KnaCC,  M ~ e H y e ~ b l k  BCtOAy B f i a f l b ~ e k ~ e ~  YpaBHeHMflMM  KC^ C CaMO- 

COTJlaCOBaHHblM MCTOqHMKOM. XOTR BCe  3 T M  YpaBHeHMR CaMM no ce6e 
RBJlFIOTCR JlaKCOBblMM , T .e . BCe OHM 0 6 n a ~ a n ~  OflepaTOpHblMM f l p e A -  

CTaBJleHMHMM M y  CJleAOBaTeJlbHO, M O r Y T  6 b l ~ b  f lPOMHTerPMPOBaHbl 

C flOMOqblo MeTOAa o 6 p a ~ ~ o k  3 a A a q M  PaCCeRHMR AJlR COOTBeTCTBytO- 

qMX JlMHekHblx Of lepaTOpOB , MX BblAeJleHMe B 0 ~ 0 6 b l f i  KnaCC OCHOBaHO 

H a  p R A e  O C O ~ ~ H H O C T ~ ~ ~ ,  KOTOP~IMM 0 6 n a ~ a o ~  T O ~ ~ K O  OHM. npem~e  
BCeTO,  MX MOMHO PaCCMaTpMBaTb K a K  B03MYqeHMe HeKOTOPblX /Gonee 
f l p o c ~ b l x /  JlaKCOBblX YpaBHeHMh f l yTeM ~ o 6 a ~ n e ~ ~ ~  K HUM HeKOTOpblX 

AOflOnHMTeJlbHblX qneHOB,  KOTOpble , OAHaKO , COXPaHRtOT MHTeTPMpYe-  

MOCTb 3TMX Y P ~ B H ~ H M ~  M flOCJle ~ 0 6 a B f l e ~ M R  BO3MY~atOqMX LiJleHOB. 

n p M  3TOM C y q e C T B y e T  f l p 0 ~ ~ 0 f i  aJlTOpMTM AJlR HaXOMAeHMR 3TMX 8 0 3 -  

M Y ~ ~ H M ~ ,  MMeHYeMblX B ~ a n b H e k L L l e ~  CaMOCOrJlaCOBaHHblMM MCTOqHMKa- 

MM. Aanee, Kamiqoe 143 y p a ~ ~ e ~ ~ k  J l a ~ c a  c c a M o c o r n a c o e a H H b l M  M C T O ~ -  

HMKOM MOmeT 6 b l ~ b  f lpOMHTeTPMPOBaH0 C flOMOqbtO MeTOAa 0 6 p a ~ ~ o f i  
3 a ~ a w - 1  P a c c e R H H f l  AnR T o r o  me c a M o r o  O n e p a T o p a  L ,  c n o ~ o q b ~  KO- 

T O p O r O  M H T e r p M p y e T C R  C O O T B e T C T B y t O ~ e e  YpaBHeHMe n a ~ c a  6 e 3  MCTOq- 

HMKa. M ,  HaKOHeu ,  AMHaMMKa peUleHMk y p a ~ ~ e ~ ~ f i  f l a ~ c a  C CaMOCOr- 

JlaCOBaHHblM MCTOqHMKOM OKa3aJ laCb  HaMHOrO 6 o r a q e  AMHaMMKM peLUe- 

HMk COOTBeTCTBytOqMX ypaBHeHMf i  f l a ~ c a  6 e 3  MCTOqHMKa. B qaCTHO-  

CTM, 0 6 H a p y m e ~ ~ b l e  B f lOCJle4Hee BpeMfl  y 3TMX Y P ~ B H ~ H M ~ ~  PeUeHMR, 

Of lMCblBaO~Me 3 a X B a T  M YAepmaHMe COJlMTOHOB 11', H e p e 3 0 H a H ~ H b l h  

pacnap, c o n M T o H o e  1 2 1  M ~ R A  A p y r M x  npoueccoe, B H a c T o R q e e  BpeMR 

BCTpeqatOTCR TOnbKO Y 3 T O r 0  KJlaCCa H e J l M H e f i H b l ~  3BOJllouMOHHblX 

y p a e ~ e ~ w k .  

5 1 .  IlOJlYVEHME YPABHEHMR JlAKCA 
C CAM0 COrJlACOBAHHMM M CTOVHMKOM 

nepexoiq OT Y ~ ~ B H ~ H M ~  J l a ~ c a  K YpaBHeHMRM J l a ~ c a  c c a M o c o r n a -  

COBaHHblM MCTOqHMKOM MMeeT ~ H M B e p ~ a f l b ~ b l h  X a p a K T e p .  O A H ~ K O  PaAM 

n p o C T o T b l  Mbl OTPaHMqWMCR 3 A e C b  HaM60J lee  M3yqeHHblM CJ l yqaeM.  

M M ~ H H O ,  f lYCTb L M A - J l M ~ e f i H b I e  AM@@epeHuMaJlbHble Of lePaTOpbl 

BMga 
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T ~ K M M  0 6 p a 3 0 ~ ,  eCnM OnepaTOpb l  L M A BMAa / I /  B b l 6 p a ~ b l  T a n ,  4TO 

n0p f lAOK o n e p a T o p a  A ,  L1 H e  n p e e o c x o A M T  max(ko , mo), TO npasafl 
M neeafl '4aCTM YpaBHeHMR /5 /  MMeOT OAMHaKOBble C T p y K T y p b l ,  w ,  
c n e A o e a T e n b H o ,   TO y p a e H e H M e  3 a n M c a H o  e K O P P ~ K T H O ~  o o p ~ e .  60-  
nee TOTO, B TOM c n y c l a e ,  K o r A a  o n e p a T o p  L 06nanae~  ~ a ~ o k  - n ~ 6 o  
CMMMeTpMefl , M , CneAOBaTef lbHO,  O f l epaTOp  A M0meT 6 b l ~  b ~ b 1 6 p a ~  T a  K , 
Y ~ 0 6 b l  3 ~ 0 k  M e  C M M M ~ T P M ~ ~  o 6 n a ~ a n a  BCR n e B a f l  Y a C T b  ypaBHeHMf l  

/ 5 / ,  y A O B f l e T B O P R l o ~ U e  YpaBHeHMRM /6 /  MaTpMqbl dl,. . . , dN 
M 4, , . . . , tj, ~ c e r ~ a  M o r y ~  6 b 1 ~ a  B b l b p a ~ b l  r a n ,  Y T O ~ ~ I  oneparop r 
BMAa /7 /  O#flaAafl TOG Me  C ~ M O ~  C M M M ~ T ~ M ~ ~ .   TO 3HaYMT,  YTO n D -  

~ O M Y  MHBapMaHTHOMY M H O ~ O O ~ P ~ ~ M D  YpaBHeHMR n a ~ c a  6 e 3  MCTOYHMKa 

COoTBeTCTBYeT  MHBaPMaHTHOe ~ ~ o r o 0 6 p a 3 M e  YpaBHeHMR n a ~ c a  
C MCTOYHMKOM. 

Q 2. YCSIOBME CY9ECTBOBAHMfl HE 3ABMCflUErO OT y 
rSIOEiASIbHOr0 PEliEHWfl CMCTEMbl / 5 / ,  /6 /  

O K ~ ~ ~ I B ~ ~ T C R ,  YTO B T M ~ M Y H O ~  CWTYaqMM 3 T a  CMCTeMa Y P ~ B H ~ H M ~  

m e e T  r n 0 6 a n b ~ o e  p e u e H M e  T o n b n o  B TOM cnyrae,  K o r A a  B c e  B e n M -  

Y M H ~ I  ", . . . , ~e 3aBMCRT o r  BpeMeHM t . H ~ m e  6 y ~ e ~  nPMBeAeH0  
)1 N 

A O K a 3 a T e f l b C T B O  3 T O r 0  @ a K T a  AflR Cnyclaf l  , K O r A a  3f leMeHTbl MaTPMq 

Uo,  uI , . . . , Uko , Q1 , . . . , dN M G1 , . . . , dlN CTPeMRTCR AOCTaTOYHO 

~ ~ I C T P O  K HYnO f lpM X + + m . O A H ~ K O  C He3Ha4MTef lbHblMH M3MeHeHMR- 

MM 3 T 0  AOKa3aTe f l bCTBO flpOXOAMT M B A p y r M X  Cnyc laRX,  HanpMMeP,  

B C f l y Y a e ,  K O r A a  3 f leMeHTbl  MaTPMq UO , U , . . . , U k O ,  (SP .  . . , dN 
, . . . , t+bN RBIIROTCR 2 n - f l e p M 0 ~ ~ Y e c ~ l l ~ l l  @yHK4MRMU x .  

* 'hekCTBMTenbH0 ,  B CMny  PaBeHCTBa  

T ~ K M M  06pa3ot-1, H a  OCHoBaHMM / 7 / ,  / l o /  n / 1 1 /  BblpaH(eHMe A n R  one- 
p a T o p a  1- MoMeT 6 b 1 ~ b  3 a n ~ c a ~ 0  B CneAy IoqeM e u A e :  



1 nponn@@epetiuwpXen e r o  no t  M YMHOMnM nony4eHHoe paeeHcTBo cne- 
~a ~a - p e u e ~ n e  % y p a s ~ e ~ n ~  

Aanee, K n o n y q e ~ ~ o ~ y  - p e 3 y n b ~ a ~ y  n p u 6 a ~ M ~  HanMCaH.HOe euue ypae- 

neHne WR , ynnomeHHoe cnpasa Ha Marpuuy d Q r n / d t  . B n r o r e  
nonyqw paBeHCTB0 

8 - a m m  - am, - a L  d a m  
C - ( 4  -1 + ( L G m )  -- 4 r n ( L  -)=6 (---I 4rn, 

a y  a t  a t  J t  a t  a t  

B p e 3 y n b ~ a ~ e  HecnomHux n p e o 6 p a 3 0 e a ~ ~ k ,  octtoeaHHbtx Ha ypasHe- 
HMRX /5 /  M / 6 / ,  nPMBeaeHHOe BblUJe COOTHOUleHMe npMHMMaeT BMfl 

rge  s e n ~ c l u ~ b ~  a rn M 0 ,  ~e ~ ~ B M C R T  OT x M y .  npe~nonomw~ ~ e n e p b ,  
4TO nPM y+w CnpaBeAnMBbl aCMMnTOTMKM 

B TOM cnyclae, Korga npu nlo6on t  € ( t o  . t l  ) BunonHfleTcR HepaeeH- 
CTBO 



u l ( x . y )  , ..., u k o ( x , y )  oneparopa L suaa /I/ ~ b 1 6 u p a a ~ c a  c co- 

rae o n e p a T o p  A u M e e T  cup, /I/, a ero K O ~ $ ~ I M ~ M ~ H T ~ I  A1,. . . , AmO + 1 
y ~ O B J l e T B O p R D T  COOTHOUeHUD 

n p U  f l D 6 0 ~  <, npMHaaf leMatqeM H ~ K O T O P O ~  0 6 n a c ~ u  B K O M ~ ~ ~ K C H O ~  

nJlOCKOCTU. AaJlee, npeanOJlOMuM, UTO 3JleMeHTbl  MaTpMubl  F, YnOB-  

n e ~ ~ o p ~ o q e k  y p a B H e H u o  /17/ ,  3 a e u c R T  etqe u OT s p e M e H n  t .  OTCD- 
aa C J l e a y e T ,  UTO U 3JleMeHTbl  MaTPUuM K, Y ~ O B ~ ~ ~ T B O P R K ) U ( ~ ~  Y p a B H e -  

HMKI /18/, T a K M e  ~ Y A Y T  3 a 9 H C e T b  OT BpeMeHM.   TO 3HaUMT,  UTO 3ne- 
MeHTbl  onpeaene~~ok  f lOCpeACTBOM /15/ MaTPUl.lbl f O  TaKMe 3aBMCRT 

OT BPeMeHU. Lonee T O r O ,  C n O M O ~ b D  HeCflOMHblX B M U U C ~ ~ H M ~  H e T p y a -  

HO Y ~ ~ ~ M T ~ C R ,  UTO B cuny /15/,  /19/ u /20 /  c n p a e e a n u B o  p a e e H -  

CTBO 

1 M J  Y P a B H p u g  /18/ c n e a y e ~  , 4 1 0  onpeaenetitiaa nocpeacrso* /22/ 
i , M a T p u u a  K = K( t , x, y , Z )  

H a  OCHOBaHMM /20 /  Y n o e n e T e o p R e T  COOT - 
HOUleHMD 



npw  TOM ~ b i  npe~nonaraew ,  TO aneMenTbl Auaronanbnbix MaTpuu 
Cn = C , ( t )  He 3aBllCRT OT nepeMeHHblX X , y  , Z .  3 ~ e c b  YMeCTHO OTMe- 
T H T ~ ,    TO paanwqwe B ycnoeuRx /26/ w /27/ RsnReTcR npu~wnok 
c y q e c ~ s e n ~ o f i  pa3nuub1 MemAy npe~nomennok B p a 6 o ~ e  f ' 4 '  npoueAy- 
pofi nnTerpwpoeanufl ypaenenuk J l a ~ c a  u p a c c ~ a ~ p w e a e ~ o k  cefiqac 
c x e ~ o k  unTerpnpoeanuR ypaenenuk J l a ~ c a  c caMocornacoeannuM 
MCTOqHMKOM. 

C no~oubw /24/-/27/ nerKo y 6 e m f l a e ~ c ~  B cnpaeeAnweocTw pa- 
BeHCTBa 

T o r ~ a  cornacno /23/ u /29/ eblnonnReTcR paeencTBo 

X 

411 =an ( ~ , x , Y )  + f K ( t , x , y . o )  a n  ( t , o . y )  d o .  
-w 

O ~ c w ~ a  cneAyeT,   TO In + 0 npu X -  -m, n = 1 ,. . . , N. 3 ~ a q n ~ ,  
CornacHo /3 /  npu X +  -os uMeeM gn + 0, n = 1 ,. . . , N. T ~ K M M  06- 
p a a o ~ ,  Ha ocnoeannu /4 /  B paccMaTpuBaeM0t.t HaMu cnyqae uMeeM 

- gl = . . . - gN = 0, a onpegenentiafi nocpeAcTBoM / 3 /  BenuquHa go 
B 3TOM CnyYae B CMny /4 /  o 6 ~ 3 a ~ a  YflOBneTBOpRTb YpaBHeHUD 

Mu 3aee~ot.10 yAoeneTBopuM 3To ypaenenne, ecnu n ~ ~ p e 6 y e ~ ,  q ~ o 6 u  
OnpeAenenHble nocpeAcTBoM /22/ u /33/  BenuqnHbl K M f,, ,n=l ,. . . , 
..., N, YflOBneTBOpRJlkl COOTHOUleHMKI 



C u a e ~ u s a ~  p a e e H c T B a  /31/  # /36/, M ~ I  BMAMM, YTO o n p e R e n e H H a R  

n o c p e G c T e o n  /35/ M a T p u u a  K ~ Y A ~ T  a a e e ~ o ~ o  Y A o e n e T B o p R T b  pa -  
BeHCTBY /23 / ,  eCnM n p U  n =  l ,  ..., N BblnOnHRlOTCR COOTHOUleHHR 

~ ~ M ~ T U M ,  q T O  B CMnY efiMHCTBeHHOCTU PelLIeHUR YpaBHeHMH /18/ Bbl- 

p a y y u e  /22/ M n o n y c ( e H H o e  c n o M o q b m  /35/ BbIpameHMe AnR M a T p u -  

U ~ I  K B P a c c M a T p u B a e M o M  H a M u  cnyqae / ~ . e .  npu B u n o n H e H n u  ycno- 
e l lh  /37// 0 6 ~ 3 a ~ b l  C O B n a A a T b .  ~ O C K O ~ ~ K Y  YPaBHeHMe /37/ R B n R e T -  

CR y p a e H e H u e M  B o n b T e p p o B c K o r o  T u n a ,  TO npo6ne~a c y q e c T e o e a H u R  

M eAMHCTBeHHOCTM PeUJeHMR $ = $ ( t  , 2.  y )  A n H  H e r 0  PelUaeTCR 
n n 

TpUBUanbHO.  

l l o ~ a m e ~  T e n e p b ,  YTO p e w e t i n e  $ = Gn ( t  , Z  , Y )  y p a e H e H u R  /37/ 
n 

y ~ O E n e T B O p R e T  YpaBHeHMH) 

r A e  O f l e p a T o p  C o n p e A e n e H  n o c p e A c T B O M  /8 / .  R e h c ~ ~ u ~ e n b ~ o ,  c o r -  
n a c H o  /37/  nMeeM 

kO+I , 
a y n  ( t . 2 , ~ )  

- _-- C n  ( t )  , n = 1 ,  . .. , N. 
k 0+ 1 

a z 

B o c ~ o ~ ~ ~ ~ ~ M c R  T e n e p b  n p e A n o n o m e H n e M ,  YTO MaTpnub l  C n  ( t  ) - w a -  
r 0 H a n b H b l e .  T o r ~ a  M3 I lpMBeAeHHblX BblUle C O O T H O U ~ H M ~  I l O C n e  H e -  

cnomHbix  n p e o 6 p a 3 0 s a ~ u f i ,  OCHOBaHHblX H a  y p a e H e H w R x  /13/  n /30/, 
c n e R y e T ,  YTO BennYuHb l  



~ Y C T ~  Pr - KBampaTHafl Marpuua nopflmna r o ,  y K O T O ~ O R  Ha nepe- 

ceqeHMu r - r q  c ~ o n 6 u a  u r -G CTPOKU CTOMT emu~uua, a ece ocTanb- 

m e  3neMeHTbl paBHb1 Hynl), r = 1 , .  . . , r O .  ~ Y C T ~ ,  manee, A;, . . . 
. . . , A; - ClMarOHanbHble 3neMeHTbl MaTPMubl A,,. ~ Y C T ~ ,  HaKOlieu, 

0 
Lr - IlPflMafl B K O M ~ ~ ~ ~ K C H O ~ ~  nnOCKOCTM [, TaKafl, llTO Anfl nlo6oro 

( E L ,  ~ n p a ~ e ~ ~ n l . 1 ~ 0  PaBeHCTBO Re(4'A;) = 0.  Torma B COOTBeTCTBMM 

c ycnoB*flMH u k ( E , x .  y )  - 0 ,  k = O , l , .  . . , ko , ( t . ~ ,  y )  +0 ,  
n = 1 , . . . , N ,  ecnu x + + m , npu n o 6 o ~  (EL, cnpasemnusbl paeeH- 
CTBa 

npemnonomw~ ~ e n e p b  , YTO MaTpuubl uO ( t ,  X ,  y ) ,  ul ( t  , x Y ) , . . . . 
. . . , U k ,  ( t ,  X, y )  ~b16paHbl TBK, qTO COOTHOWeHMe /I 4 /  CnpaBe~nMB0 

m 

,f Q n  ( t  , x ,  y )  exp ( (Aox)  Pr d x  = 0,  r = 1. . . . , to . 
- D O  

B C M n y  enMHCTBeHHOCTM PeueHMfl YpaBHeHMR /37/  0TCH)Aa CneAyeT, 

qTo Rn(t, X, y )  0 npM n106blx t ,X , y  E ( - m ,  w )  . T ~ K M M  06pa301.4, 

OnpeaeneHHaR c nOMOqbl) / 37 /  MaTpMua Gn ( t ,  z ,  y) Y J ~ O B ~ ~ T B O ~ R ~ T  

ypaeHeHno /38/ .   TOT O ~ K T  s a e e p u a e ~  nocTpoeHue PeWeHMR CucTe- 

M ~ I  y p a ~ ~ e ~ ~ f i  /5/ ,  /6 / .  

§ 4. N-BOJlHOBOE PEUIEHME CMCTEMbl /5 / , /6 /  
P a c c ~ o ~ p n ~  Tenepb OAMH B ~ M H M ~  U ~ C T H ~ I ~ ~  cnyqah peueHMR C M -  

cTeMbl /5 / ,  /6 / .  M M ~ H H O ,  nonomuM B PaBeHCTBO /25/  Fo a0 M B CO- 

OTBeTCTBMM C /29/ 6y~et.4 MCKaTb PeUeHMe K = K ( t , X , y , Z ) y p a ~ H e ~ ~ f l  

/18/ B cnemyoqeM snme: 



T O p a  er eAMtiCTBeHHaR OTnMqHaR OT H y n H  KOMnOHeHTa PaBHa  eAMHM- 

ue M CTOMT H a  r - M  MeCTe .  T ~ K M M  0 6 p a 3 0 ~ ,  3 n e ~ e H T  K,,, MaTPWUbl 

K, C T O H ~ M ~  Ha n e p e c e q e H M M  r -fi CTPOKM M S - r o  C T O ~ ~ U ~ ,  r , S = 
- - 1 ,  . . . ,  r o  , c Y ~ ~ T O M  /45/ M O M ~ T  6 b l ~ b  n p e ~ c ~ a e n e ~  B c f l e f l y l o l l l e ~  

BMAe : 

Aanee, C IlOMOqbO HeCJlOHcHhlX B b l q k l c f l e ~ k l k  B COOTBeTCTBWW C p a B e H -  

C T B ~ M W / ~ ~ /  M /46/ J l e r K O  HaXOflMM, q T 0  3 n e M e H T  4n,r,s MaTPWubl 

dn, C T O H I ~ W ~  Ha n e p e c e q e H w k t  r -k  CTPOKM M S-ro C T O ~ ~ U ~ ,  r = 
- - 1 ,. . . , r0 , 8 = 1 , .  . . , r1  , A o n y c K a e T  n p e A c T a B n e H M e  

r A e  Fn,, - B ~ K T o ~ - c T o ~ ~ ~ ~ ~  C Nrl KOMnOHeHTayW, 0 6 p a 3 0 B a ~ ~ b l k  

aneMeHTaMw [(n-1) rl + s ] - ro  c ~ o n 6 u a  MaTpMubl R  BwAa / 4 3 / ,  
a an r,s 

- aneMeHT M a T p M u u  an, C T O R ~ M ~  H a  n e p e c e q e H n w  r - r o  
c ~ o n 6 u a  M s-fi C T P O K W ,  r = 1 , . . . , r0 , s = I,. . . , r 1  .  TO pa-  
BeHCTBO,  OqeBMAHO, MOHceT 6 b l ~ b  3anMCaHO B CJleAYOqeM BMAe: 

4 = a  + d e t  
n,r,s n * r9s  d e t ( l + R )  

rae 1 - eAMHMVHaFl MaTpMUa nOpRAKa  Nrl . n y c ~ b  - 3ne- 
MeHT MaTPMUbl Em, C T O F I ~ H ~ ~  H a  nepeCel teHWW r - k  CTPOKM W S-TO 

c ~ o n 6 ~ a .  B cnny /44/  npw n 0 6 ~ x  rn= 1 ,. . . , N, r = 1 ,. . . , ro  
M 8 = 1 , . . . , r1 c n p a ~ e a n ~ ~ o  p a s e H c T B o  

0 6 r 

'n, s t + R  

rAe Qr - BeKTOP-CTpOKa C Nt KOMnOHeHTaMM, 0 6 p a 3 0 ~ a ~ ~ b l k  3 n e -  
1 

MeHTaMM r - 6  CTPOKM MaTPWUM QeWAa /43 / ,  a e, - B e K T O p - c ~ o n 6 e u  

C Nrl KOMnOHeHTaMM c - -8r,s, S 1,. . . Nrl , T . e .  y B e K -  
r.5 

H a ~ o ~ e u ,  HaM OCTanOCb H ~ ~ T M  Pell leHWe ( t  z ' Y )  YPaBHeHMR 

/37 / .  Ha o c H o e e  /40 /  w /49/ ~3 YpaBHeHWR /37 /  Bb lTeKaeT P a B e H -  

CTBO 
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rP,e GnVr - B e K T O p - C T p o K a  c Nrl *KOMnOHeHTaMM, O ~ ~ ~ ~ O B ~ H H ~ I M M  

3 n e M e H T a M u  r - k  CTPOKM M a T p u q M  Rn B M A ~  /55 / ,  a e, - s e ~ ~ o p - c ~ o n -  
6eq C Nrl KOMnOHeHTaMH C s , s ~  = . Ha O C H O B ~ H M M  /50/  U /56/ 
n o n y c l a e ~ ,  c l ~ o  3 n e ~ e ~ ~  4 M ~ T P U ~ ~ I  Gn, C T O R ~ M I ~  ~a nepecelre- 
HMM r - A  CTpoKM M S - r o  c~bh%qa, r = 1 , .  . . , r O ,  S = 1 9 .  - . ,  r1 , 
MMeeT BMP, 

I O 

rP,e Mr - BeKTOp-CTPOKa C Nrl KOMflOHeHTaMM, 0 6 p a 3 0 8 a ~ ~ b l ~  3 n e -  

MeHTaMM r -G CTPOKU MaTPHL\bl M BMGa /47 / ,  Yn,I,s - ~ J I ~ M ~ H T  M ~ T -  

P M ~ ~ I  Yn , C T O R ~ M ~  H a  n e p e c e c l e H u u  r -k CTPOKM M s - r o  c T o n 6 q a ,  

c = 1 , . . . , r , s = 1 , . . . , r , a C,,, - s n e M e H T  MaTpMqbl Cn , 
C T O R U M ~ ~  H a  n e p e c e c l e H u M  r-I7 CTPOKM M r - r o  c T o n 6 q a ,  r = 1 ,. . . 
. . .)  ro B TOM c n y c l a e ,  ~ o r ~ , a  Cnml = . . . = C ,, I0 , c o r n a c ~ o  
/54/  o T c n a a  c n e a y e T  p a e e H c T B o  

!b 
I 

= Yn,r ,s n,r + det 
n.r.6 det(7 + R )  - 

M r  
I + R  

B 3aKnlOcleHUe H ~ O ~ X O P , U M O  OTMeTMTb,  clTO M3nOMeHHaR 8P,eCb CXe-  

Ma MHTerpMpOBaHMR CMCTeMbl / 5 / ,  /6/ B KOHKPeTHbIX CnyclBRX no- 
s e o n ~ e ~  n o n y c l u T  b peluetiue npu B e c b M a  o 6 q e ~  e b l 6 o p e  c a M o c o r n a c o -  

B a H H o r o  M C T O ~ H M K ~  . 6onee ~ o r o  , M H o r u e  ~ O H R T M R  , B O ~ H H K ~ K I ~ M ~  

n p M  M c c n e A o e a H u M  y p a e ~ e ~ u k  JJa~ca c c a M o c o r n a c o e a H H b l M  M C T O ~ ~ H M -  

KOM, MOrYT  6b lTb  C YCneXOM UCnOnb3OBaHbl  n p M  M3YcleHMM ~ P ~ B H ~ H M ~  

~ K C E I  C npOM3BOnbHMM MCTO~~HMKOM. 

C n , ~  

tCI - - - det 
n.r.8 det ( 1  +R)  
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- 
0 e  

(n -1)  r 1 + n  

- 
M- I + R  

noKa3aH0, V T O  anfl nm6oR HeJlMHefiHoG ~ B O J I H ) ~ J M O H H O ~  CMCTe- 
M ~ I  , 06na~amqefi onepaTopHblM npeAcTaBneHxeM ( n p e ~ c ~ a s n e ~ u e ~  
JIaKca C I IOMOqbH)  L-A-napbl) , CyqeCTByeT B03MYqeHMe (M~eHye- 
MOe CaMOCO17JlaCOBaHHblM MCTO~HUKOM) , , KOTOPOe nOpOX+4aeTCfl 
C O ~ C T B ~ H H ~ I M U  &.'HKlJUflMU OnepaTOpa L  M KOTOpOe He HapylllaeT 
MHTerpMpYeMOCTM MCXOAHOR CMCTeMbI. Ann LUMpOKOrO KJIaCCa One- 
paTOpOB L IIpUBeaeHa CXeMa UHTerpMpOBaHMfl B O ~ M Y I Q ~ H H O ~ ~  CM- 

CTeMbl C nOMOqbI0 MeTOAa 0 6 p a ~ ~ o f i  3aAaVM paCCeflHMR gnfl One- 
paTopa L. 

I 

n e p e ~ o n  ~ . ~ . C ~ H A ~ K O B C K O ~  
pp.-p-p - 

On t h e  Lax Equations wi th  a  Se l f -cons i s t en t  
Source 

It  i s  shown t h a t  f o r  any non l inea r  evo lu t ion  equat ion 
having the  opera to r  r e p r e s e n t a t i o n  (Lax r e p r e s e n t a t i o n  by 
us ing L-A p a i r )  t h e r e  e x i s t s  p e r t u r b a t i o n  (named a  s e l f -  
c o n s i s t e n t  source)  generated by t h e  e igenfunc t ions  of the  
opera to r  L  such t h a t  t h e  per tubed equat ion can a l s o  be in- 
t eg ra ted  by the  inverse  s c a t t e r i n g  method f o r  the  opera to r  
L. The scheme of i n t e g r a t i n g  these  equat ions  i s  found f o r  
a  wide c l a s s  of opera to r s  L. 

The i n v e s t i g a t i o n  has been performed a t  t h e  Laboratory 
of 'Thr-oretical Physics ,  J I N R .  
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