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C n 0 M O ~ b O  HeCJlOMHblX B b l Y H ~ f l e ~ H h  n e r K O  HaXOaMM, YTO AJlR C n p a B e A -  
n n e o C T H  yCJ l0BHh  / 4 /  H ~ O ~ X O ~ H M O  H OOCTaTOYHO BblnOJlHeHMe COOT- 

H O U ~ H M ~  

T ~ K M M  06pa30t.1, eCnM OnepaTOpb l  L M A BMAa / I /  Bbl6paHbl  T a K ,  YTO 

nOpRAOK o n e p a T o p a  [ A, LI  H e  n p e e o c x o A w T  max ( k O ,  m0 , TO npa- 
B a R  M f l e B a R  YaCTM YpaBHeHMR /5 /  MMeOT OAMHaKOBble C T p y K T y p b l ,  

M ,  CJleAOBaTeJlbHO, 3 T 0  YPaBHeHMe 3 a n M C a F O  B K O P P ~ K T H O ~  0 0 p M e .  

Sonee T o r o ,  B TOM cnyqae, K o r A a  o n e p a T o p  L o6naaae~  ~ a ~ o k -  
H i 4 6 y ~ b  C M M M ~ T P M ~ ~ ,  M, Cf le f lOBaTeJ lbHO,  O n e p a T O p  A MOMeT 6 b l ~ b  

~ b 1 6 p a H  T a K ,  Y ~ 0 6 b l  3 ~ 0 f i  M e  C M M M ~ T P M ~ ~  o 6 n a ~ a n a  BCR J l eBaR  YaCTb  

YpaBHeHMR / 5 / ,  yAOBneTBOpRO4Me YpaBHeHMRM /6 /  MaTpMubl  dl, . . .  
. . . , dN M , . . . , d B C e r A a  M O r Y T  6 b l ~ b  ~ b l 6 p a H b l  T a K ,  Y ~ 0 6 b l  

N 
o n e p a T o p  F BMAa /7 /  o 6 n a ~ a n  ~ o k  me c a ~ o k  c w ~ ~ e ~ p w e k .  3 ~ o  3 ~ a -  

YMT, YTO n060~y  MHBapMaHTHOMY M H O ~ O O ~ ~ ~ ~ M D  YpaBHeHMR f l a ~ c a  6 e 3  

MCTOYHMKa COOTBeTCTBYeT MHBapMaHTHOe ~ ~ o r o o 6 p a s ~ e  YpaBHeHMR 

f l a ~ c a  c c a M o c o r n a c o e a H H u r  TCTOYHMKOM r' BMAa / 7 / .  
K ~ K  n O K a 3 a H O  B p a 6 o ~ e  , K MCCneflOBaHMO CMCTeMbl ~ P ~ B H ~ H M ~  

/ 5 / ,  /6/ npMMeHMM M e T O a  0 6 p a ~ ~ o R  3 a a a Y ~  paCCeRHMR. n p M  3TOM 

p o n b  o n e p a T o p H o r o  n p e A c T a e n e H w R  T w n a  f l a ~ c a  Ann a ~ o k  c:McTeMbl 

ypa I3HeHMk M r p a O T  COOTHOUJeHMR /4 / .  6 ~ ~ ~ C T B M T ~ J I ~ H O C T M  O K a 3 a n O C b ,  

YTO AJlR CMCTeMbl y p a ~ ~ e ~ k l k  /5 / ,  /6 /  C y ~ e C T B y O T  HeCKOf lbKO TMnOB 

o n e p a T a p H b l x  n p e ~ c ~ a ~ n e ~ ~ k .  Kamaoe ~3 HMX 06naoae-r CBOMMM 40- 
CTOMHCTBaMM M HeAOCTaTKaMM,  0 KOTOPblX 6 y f l e ~  C K a 3 a H O  HMMe. 

P ~ C C M O T P M M  O n e p a T O p b l  on kl l,, BMAa 



T ~ K M M  0 6 p a 3 0 ~ ,  13 3 ~ 0 1 - o  C o o T H o u e H n n  c n e A y e T ,  UTO o n p e A e n e H H b l e  

nOCpeACTBOM /12 /  OflepaTOpbl T U 9 KOMMYTMpYloT MeMAY ~ 0 6 0 ~ 7  B CM- 

ny y p a B ~ e ~ M k  / 5 / ,  / 6 / .  O A H ~ K O  M3 YCnOBMR KOMMYTaUMM 3 T M X  O n e -  

p a T O p O B  YpaBHeHMfl  / 5 / ,  /6/  H e  C n e A y w T .  H a n p n ~ e p ,  YCnOBUe 

[T,  9 ] = 0 COXPaHMTCfl ,  e C n M  Y p a B H e H M e  / 5 /  OCTaBMTb 6 e 3  M 3 M e H e -  

HMR,  a YpaBHeHMR /6 /  3 a M e H M T b  H a  YpaBHeHMR 

d d n  A = .av -  ( L -  ) , n = l ,  ..., N, 
O,n a Y 

n n 



T ~ K M M  0 6 p a 3 0 ~ ,  Mbl BMAMM, YTO COOTHOUleHMe A = 0 3KBMBaf leHTHO 

CMcTeMe Y ~ ~ B H ~ H M ~  / 5 / ,  / 6 / .  M M ~ H H O  C nOMOlqbO 3 T O r 0  COOTHOWe- 

HMR B n e p B b l e  6 b l n a  A O K a 3 a H a  MHTerpMpYeMOCTb  YpaBHeHMR K a A o ~ u e -  

B a  - ~ ~ ~ T B M ~ W B M ~ M  C CaMOCOrJlaCOBaHHblM MCTOYHMKOM'2'. O A H ~ K O  H a -  

M " 0 6 p a ~ ~ o k "  3 a n a u  p a c c e R H w R   an^ o n e p a T o p a  e BMAa / 14 /  B H a -  

C T O R q e e  BpeMR H e  f lBnReTCR ~ a ~ 6 o n e e  npOCTb!M M eCTeCTBeHHblM ny- 
T e u  M c c n e A o e a H w R  y p a e H e H m  K a ~ o ~ q e e a  - f l e ~ s w a u e w n ~  c canocor- 
JlaCOBaHHblM MCTOYHMKOM, XOTR B CBOe BpeMR MMeHHO H a  3TOM n y T M  

6b1n o 6 ~ a p y m e ~  p f l A  MHTepeCHblX C B O ~ C T B  peue~wk 3 T O r O  Y p a B H e -  

I HMR /3.4/ . 
t i a ~ o ~ e u ,  o n e p a T o p H o e  n p e A c T a e n e H M e  T p e T b e r o  T w n a  MMeeT cne- I P.YO4YO CTPYKTYPY.  B03b~et-i O n e p a T O p b l  T T2, X M Y BMAa I 1 ' 

I 

A = Y . T  -T,.X 
1 

/19/ 

MMeeT CTPYKTYPY,  OnpeAen f l eMym PaBeHCTBaMM /17/ M /18/ .  O T C O A ~  
C J l e A y e T ,  YTO PaBeHCTBO A =  0 3KBMBaJleHTHO CMCTeMe Y P ~ B H ~ H M ~  

/5/,  / 6 / .  H ~ T ~ ~ A H O  BMAeTb ,  YTO PaBeHCTBO b =  0 0 3 H a Y a e T  CJle-  

A y m q e e .  f l y c ~ b  f - p e u e H M e  y p a e H e H u R  Xf - O .  flonomw~ g = T1 f . 
T o r ~ a  1.13 p a e e H c T s a  A =  0 B c M n y  /19/ c n e n y e T ,  Y T O  Yg= 0 ,  ~ . e .  
o n e p a T o p  TI n e p e s 0 A w - r  n p o ~ 3 ~ o n b ~ o e  p e u e H w e  f y p a s H e H M R  ~ f =  o 
B p e w e H u e  g=Tlf y p a e H e H u R  Y g =  0 .  C ~ ~ B H M B ~ R   TO p a c c y m A e H M e  

C YTBepmfleHMeM, nOf lyYeHHblM HaMM p a H e e  H a  OCHOBe P a B e H C T B  /2/- 
/ 4 / ,  Mbl y 6 e m ~ a e ~ c f l  B MX ~ o J I H o ~  MfleHTMYHOCTM. O A H ~ K O  C y q e C T B e H -  

HaR  p a 3 ~ ~ u a  MemAy ~ T M M M  ABYMR n0AxoAa t .w  COCTOMT B c n e A y o q e M .  

E c n M  n o A x o a ,  O C H O B ~ H H ~ I ~  H a  p a s e H c T B a x  / 2 / - / 4 / ,  6 e 3  T p y A a  nepe- 

HOCMTCR H a  K O H T M H Y ~ J ~ ~ H ~ I G  ~JlyYak, T .e. H a  ~ J l y Y a k ,  K O r a a  MHAeKC 

n npMHaAf lemMT K ~ K O M Y - H M ~ Y A ~  KOHTMHYYMY, H a n p M M e p  B e q e C T B e ~ ~ o k  

OCM '5', TO B n o A x o A e ,  OCHoBaHHoM H a  o n e p a T o p H o M  n p e A c T a e n e H M M ,  

T ~ K O ~  n e p e X O A  Bbl3blBaeT CYueCTBeHHble  TPYflHOCTM. 

B s a ~ n o u e ~ ~ e  B~IRCHMM, noueuy A B a  e e c b M a  p a 3 n u r ~ t . 1 ~  o n p e A e n e -  

HMR O n e p a T o p a  A /OAHO - c n o u o q b o  P a e e H c T s a  /16/,  a A p y r o e  

o n p e A e n e H M e  nOCPeflCTBOM / ~ ~ / / ~ P M B O A R T  K OAHMM M T e M  m e  H e n u -  

H ~ ~ H ~ I M  3BOflOuMOHHbIM YPaBHeHMflM. C 3 ~ 0 k  UeJlbO nOflOmMM 

r A e  ' 

A = Y . R  
1 1 - R 2  .X. 

B p e 3 y J l b T a T e  HeCJlOmHblX B ~ ~ Y u c J ~ ~ H u G  HaXOAMM, YTO 

Aanee , nonomuu 



rAe 1 - eA~H~4Ha~ MaTP~~a, a onepaTOPbl P ~ Q ~Me~T B~A 

0 ¢ -a 
. 1 1 

p = 
0 a + {31 

0 0 

0 

r - rf; 
1 1 

Q = 

-
r - rf; 
N N 

-~ - (J 
'f'N N 

0 

a + f3N 

0 

a+ 131 

0 

C y4eToM paseHcTBa /20/ nony4aeM 

D. = F . fJ - e . G + D-
1 

+ D. 2 , 

rAe 

D-2=?·8-0·Q. 

0 

0 

a+ f3N 

-

nocne Hecnoli<HbiX Bbl4~cneH~~ y6eli<AaeMc~, 4TO t-,. 2 =-D. 1 , ~, cne-
AOBaTenbHO, paseHCTBa /16/ ~ /19/ o4eB~AH~M o6paaoM 3KB~BaneHT
Hbl Meli<AY co6o~ . 
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caMocornacoaaHHMM 

nnR ypasHe~HR TiaKCa C CaMocorn&COBaHHWM HCTOqHHKOM 
Ha~eHbl· oqeP3TOpHble npe,ticT&Bn.eHHR TpeX BH,U;OB. ficnta~aHo t 
qTO \~88 . H~ 'UfiX 3KBHBaneHTHbl Me~y Cot5oR, 

BbiDOnHeHa B Tiat5opaTOPHH Teope~HqeCKOft ~H3HKH 

llepeBOA r.r.CaHAYKOBCKOA 

Mel'nikov v.K. 
On the Lax Equations witp a Self-consistent 
Source 

Three types of operator . representations are fo~ for 
the Lax equations with a self.-consistent source. t.w· of 
tpem. ar.e shqwn _to be equivalent. 

The, investigation has 'been pet:formed at the L4bbratory 
of Theoretical Physics, JINR. 
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