
o f i a e ~ n ~ e w w b ~ ~  
MH CTMTY T 
1AepHblX  

n c c n e A o a a H n f i  

AY dHa  
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C CAMOCOFJIACOBAHHHM MCTOYHMKOM 

HanpaBneHo B mypHan " I  nverse Problems" 



Terue ,  omcnr~aeuo~ y p a m I e m m n   ma/'/ 
au a~ '3 2- - + 6 u  - + . 7 - i - 8 ~ - I l p I  = O ,  
'3t 9% ax: '3 a 

(1) 

a ¶ a C T O T a  6 IIplTHEIMaeT lTpOE3BOJIbHhIe B e U e C T B e H H H e  3HaPeHJi.R. OTCW 
cneme~,  mo IIPH A = 0 a M e e M  = Y/{' , T. e. B a T o M  C l I y g a e  peme- 

I 
me (2)  B t r p o a a e T C R  B o . g H o c o m T o H H o e  pememe ypamewrrr Kop~esera - 
ne ~ ~ n c $ ~ / :  

I 
U = 

2,uL , y = o .  (4 )  

I 
1 Berm BE,lleTb, ¶TO ITpE A f 0 EI K, = 1 H 3  C O O T H O ~ ~ H H ~ ~  (3) B H T e K a e T  

H ~ ~ ~ B ~ H C T B D ~  > y p L ,  T . e .  B a T o M  myqae @sosax c ~ o p o c ~ b  COJmTOHa (2)  
I dowme @ 3 0 ~ 0 t  CKOpOCTlT COZETOHa (4), a CaM COJIUTOH (2)  W X e T  nBU- 

r a T b c r r  TOWKO B O ~ O M  H a n p a m e m ,  memo c n e B a  H a n p a B o .  O m a x o  n p  
A #= 0 H % = - KMeeM 4 yP2. T . e .  @ 3 0 B a ~  CKOPOCTS COJIHTOHa (2 )  

H a  3 T O T  Pa3 M e H b m e  @ 3 0 ~ 0 %  CKOpOCTEl COJUTTOHa ( 4 ) .  C J I ~ X O B E ~ T ~ ~ H O ,  UpH 

1 CoXHToHhl BPlRa (2) M O V T  p a C l l p O C T p a H f i T b C R  B O6OlTX HalTPaMeHlUfX. 



k n e e  Tom, W / A  1 = E: H g =  - i B cwry (3) no-em T =  0 , T.e. 

B BTOY clIyPae COJIETOH (2) IIOXOHTCR. 

B3aEMOnePLcTBEe COJIETOHOB (2) Bcerna meeT ~OBOJILHO ~e06- 

xapamep. T ~ K ,  Hanpmep, B THIIEWOM cnysae, ~ . e .  rrpn paccuoTpem 
s a a x u o ~ ~ e i t c ~ a a ~  A/> i COWTOHOB (2) c ~ ~ ~ E U M E  3 ~ a q e ~ ~ m ~  B~JIFIEH r m  , 
m = i . . . , , noaysaeaaoe c n o ~ o ~ l l b ~  MeToHa obpam~oit 3 a a m  

paccemm N -comToHHoe pememe cEcTeMtr (I) OrmcmaeT ammum CO- 

wsom (2) c ~-6- snasemier e-p T,, B COJIETOH c HBI- 
Memm 3 ~ a 9 e m e ~  a ~ o P  sew-. 

W e e ,  > i COWTOHOB (2) c OXUH~ICOBHME 3naqe~~m.m napaMeTpa 
7 , HO c pa3= ~ H ~ ~ ~ H B R M E I  Bern- CH7 0 d p a 3 y ~ ~  y e m e m p  BOJ- 

a 'IaCTOTa b PaBHa OWOB H3 BeJIHIHH cml . OTCW CJIemeT, ¶TO Be- 

m m i a  Z B BTOM caywe ynomerBopieT ycnomm 

I a npii H. .= - 1 c z c ~ e m  (I) odnanae~ perueme~ 

rne Beuec~seHmil napaMeTp p a ~ o m n e x c ~ a k  BemiruaHa A ynoB.neT- 
BOPRloT YCJIOBKRM 

y,u2 = E , I A1 = 3,~'. 

B p a d o ~ e  Hamem p e m e m  cHcTeMH (I), OmcmaRlWe p a c n w  BOJlH (9) 
H (10) H a  COWTOH (4) M' BOW (51, a Tame pememfi, o m c m a w e  
CJIHRHEle COJIEITOHa (4)  11 BOJlHH (5) B O w  BOJIHg (9) KJIH (10). 

rne H,Z= I . o n p e n e n e m  ycnoBmx aTa cHcTeMa nparonsa r~rcr npa- 
dwxeHHOr0 OIIECaHHR B ~ ~ E M O ~ ~ ~ ~ C T B E I R  .IW~EHHO% BOJIHH C naKeTOM K O W T m X  

 om, pacnpocTpawmmxcR Ha IIOA YTJIOM WYr X EPYn.  
K ~ R  6H.JIO 3aMeseHO B p a d o ~ e  o d n a a e ~  HHBaPHaHTHhIM 

~~oroodpasaeaa 



" 

me & - npona~om~m BeuecTseHm @ymqm spevlem t . I I~E  yc- 
JIOBHH, ¶TO &HKQ~?LE U B CTPeMATCR HOCTaTOWO ~ H C T P O  K H'yJIll WE 

X+ -f b0 , H a  aTOM M H O M O ~ ~ ~ ~  DO-eTCII CrCTeMe ( I ) .  

T a m  odpaso~ ,  x .7~ HaxoLqeHrmR mTepecympfx Hac p e m e d  cacTem ( I )  

HaM ~ O T ~ ~ ~ ~ D T C R  MHOlWCO~TOHHHe  PeJlIeHlUZ CHCTeMU (I . I ) ,  TaRHe, ¶TO 

h/ > 1 . B 3 b ~ e ~  B ~ K T O ~ C T M ~ ~ U  C s f BcoYnOHeXTaME 1 m 

/ 

me Ql r ,U, - seruecmeHwe napaueppu, a aenroool an, # 0 n pm 
WITT IIpHHHM¶TL K O W e K C H h l e  SHa¶@tI&R. 3 n e ~ b  E B C W  B ~ H ~ & U ~ M  

nepra HEC~I RBKOB-HEI~~D ~ e n m m o #  O S H ~ P E \ ~ T  KomeKcxoe conpmemie. 
QCTS, w e e .  P n 4 - waapsrme u a r p a  no= N + i coor- 
BBTCTBeHXO C WleMeHl'abfSl 

1 1  - 9  D = d e t  a .' e - 1  , (1.5) 

rne d - e m =  ~ a ~ p a s a  noprVlRa El+ J , a e - semop-crn~deq c 
+ i Bcomxemata el,, , paB= erne. 3necb E ~ c w y  B 

xejime~ 3 x a ~  a,a 0 3 ~ a 9 a e ~  TpaHcnonupomme, r.e.,B ~ C T R O C T E ,  nepe- 
ma OT ~ e ~ ~ o p a - c ~ o n 6 ~ a  K BeKTopy-cTpoxfe. Cornac~o pesysrarau pa60- 
='q- 

- 

yaoarreTBopRloT cncTeMe ( I . I ) ,  T.e. mumTca ee pememeM. 
n o x y ~ e ~ w e  BlipaXeHlvr .IT,JM M H O ~ ~ C O ~ T O H H H X  peueiorll cxcrem (I .I) I M O ~ T  ~ H T L  CylgecTBeHHo ynpoqew. meme Bcero B CI~JIY ( I  .5) cnpa- 

Be,DJEBH PaeHCTBa - 





oaao~aaeda~ maamuoma j4fl 
(...( P = I.& ~drr o& ' aamz mommadn 

F +N '. - , ( 7 = ~u amssed aoa L% + w2 rJ= L ~ R  m m a c  oah 'mm 
-omnradu mrm goac 3 'b-nsarnad aroae amara~ou oaontnr ' m o m g  

Y/= J ~ d n  (1)  m a r o ~ 3  
") 

ndener m m r o ~  

' ( I )  me30H0 memed e m  BHAHB~EBH 838 R H ~ ~ Q I O I I  3LXLp aqiumon 
are 3 '(1-1) r m e ~ 3 ~ 3  ememed e o ~ ~ o r m o ~ a r o w  eodo&olsee m r e d r r o  
(€2'1)-(61'1) H (LI'I)' (91'1)' (9.1) e~d3Ham '~oWd9o mW, 
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OCHOBe PaBeHCTB (3.2)-(3.5) WO,IWd, ¶TO Q H w l r a .  D E 4 He 
B~BECRT OT . OTcm cornacno (1.2) H (1.6) cnexyeT, mo onpe- 

JIedeHHHe C UOMOIUblr, (3.6) - (3.8) @'HRWX 

2 
ynomerscpw cxcrem ( I )  npa E = / ~ i  . 

B ~ C F I X H  Tenepb, R~ROBO nosexerne arom pemem. C a ~ o t i  mnm 
I npemo~~ox~~, nro npa m = i, . . . , N c n p a s e w ~ o  a e p a ~ e a c ~ m  

IIpemanorau w e e ,  mo BHIIOJEXUTCR g c n o ~ ~ ~  

Ha OCHOBe aTEX HemBeHCTB B COOTBeTCTBHR C .(3.2)-(3.6) Uw¶aeM, ¶TO 

I IP  &JJX BeUl0CTBekIUI 3Ha'ZeKaRx R O O p w a T  x t ClTpB0AJIEXI He- 
paaeacTBo D 3 i . OTCW uezyes ,  ¶TO onpexedemoe n o c p e n c ~ ~ ~ ~  (3.6) 
4 3 . 9 )  penerne C H C T ~ M X  ( I )  H e  m e e ~  O C O ~ ~ H H O C T ~ ~ ~  I I ~ E  &HX B ~ I U ~ C T B ~ H -  

r i ~ ~  BH~P~BBR][  H ~ ~ ~ E Q I C E U U X  nepew- x , t . r~pemoaor~ru, Ha- 
KOHeJJ, ¶TO IIpH m = f ,  * , . , M- f ClIpBeJ&DlBO HepBeHCTBO 
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CornacHo (3.9) oTcma cnepye?, YTO npn n = - i n t + - B HaloeM pe- 

rae BeJIn-a K BaBHCHT TOJIbRO OT t , H B COOTBeTCTBEE C (3.D) 
meeM K + .P npn t + b~ . OTCW B cmq (3.6)-(3.8) (.AepyeT, 
YTO IIPIl &OM @ ! ~ R C E ~ B ~ H H O M  Z H 6 3 oo BbmaTIHIIK)TCR B C W T O T B E B  

m e e ,  nonararr x=-i,/UL =2p I /UA =p, c ~ P ~ T O M  (3.15),(3.23) a 
(3.24) nwwera ,  ¶TO npn t 3 00 mTepecynnIee xiac pememe conep  
l r a ~  berymyn BOJEW m a  

rne I 

vp2= E I '$+ = L R n  Y ($1, 

hJfOXJW Z = x - ~ i t .  lbrga B C- (3.2),(3.3) H (3.5) B u m -  
II~III = ~ e l i y n e m  ~ ~ W H T O B  R , , , MBTPHW & IIPElQ'T BSW 



QYH- K a H L B ~ B L I W T  TOJI~RO OT BpeMem t . nonarm n = i , 
pi =,us c ~OMOURI  (3.9) H a t o m ,  YTO npa t + bo B paccwxpmae- 
MOM Ham pernew coaepaulTui B T O ~  6 e r y w  B(XIIHa m a  

2 2 ,  A ,  

3xem~~apH11# atlaws n o ~ a 3 m a e ~ ,   TO npa CaenruIHhnt Bme npea- 
nonoxems nonyqewoe Harm peueme CncTeMtr (I)  He cogepxm a p y m  
 son^ m n p n t ~ - o o  , m n p x t +  H .  T a m o 6 p 3 0 ~ ,  n p ~ x - i  
naue pememe o w c m e T  pacna  (3.20) Ha COWTOH (3.26) a son- 
~y (3.30). Corxac~o (3.10) meeM 7" = 1 6 )  a s cmy (3.12) 
BHlIoJIMeTcR HepaBeHCTBO (f@ '- Tij,p > 0 . H ~ R O H ~ U ,  C IIOMOQbD (3.32) 
IIOvaeM Ti > y A 2 .  M 3  BTEX HepBeHCTB MeQeT, ¶TO npH / > 0 

a o m o  ~ h m a n w r ~ b ~  y cnome ,(,u 4 'ti r i &,t4 , a npa p < o BH- 

nanwreTm ycname T~ > -ihp 2 . Ecna ~eriepb B A TOM pemem a a ~ e -  
HETb t Ha - t , a X 3aMeHBTb Ha - Z , TO nOJly¶eHHOe 
HOBOe pxIeHEe CECTeMhI ( I ) ,  09eB-0, OWCh[BBeT ClIHRHBe COJIETOHB 

(3.26) a BOJIHH (3.30) B O A H ~  santry (3.20). Ar r a r romu  odpaao~ 

n p ~  n = - f HalSqemoe pememe OmtchtweT pacrra BOJIEH (3.25) 
Ha C-OH (3.27) H BaaaJr (3.33). B COOTBeTCTBEE C (3.10) B BTOM 
cryme meem T,, = y p z ,  a B cwry (3. I21 a m 0  B ~ O J I I L R T E . ~  x e p -  
sesczso ( ~ 2 -  q ~ p  > 0 . HaitoHen. aa ocaose (3.35) n w q a e u  q <  l 6 / r ~ .  
OTCW c.ue,qyer, PTO n p ~  ,u > o m o a u e T m  ymoBxe q < yp2 , 
a n p ~  ,&<o ganu~o maaRaracagc.uome ypZ< 'rid i6p2 . X c w  
Tenepb B BTOY peme- saarema t aa - t , a z sauemTb Ha 
- , TO noxpemoe H O B O ~  pewrne CHcTeMtI (I)  OmcmaeT m m m e  
CWETOHa (3.27) H (3.33) B OLCHg B m  (3.25). H e m e  OTW- 

TRTb, ¶TO UpE = - i BO3lB3XEO pB0HCTBO = 0. CJI~~OB~TWHO,  
Baxrra (3.33) B azou cnynae cosepmaer ~ o n e d a ~ ~ b n o e  H B B X B ~ ~  B orpa- 

f 

~anemiof -01% npocrpaaczBa. 
I B S-PBHle aeodxoam OlrueTXTb, ¶TO Ha tLpOCTpaHCTB€! ~ H C T ~ O  

1 
w h m m ~  m X p e n e m  cxcreua ( I )  odmwae~  pew nep- HaTerpa- 
ram m a  

& 
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M ~ J I ~ H M K O B  B.K.  P2-88- 1 1 4  
B s a m o n e f i c ~ ~ a e  COJIHTOHOB B CWCTeMe, 
onacb~sae~ofi  ypaBHeHae~ Kop~ese ra  - ne Bpaca 
c CaMoCornacoBaHm~~ H C T O ~ H H K O M  

P ~ C C M O T ~ ~ H ~  cacTena, onac-aeMafi ypaBHeHHeM Kop~ese-  
r a  - Ae Bpaca C aCTogHHKOM, ynOBJIeTBOpfimmM CTaqHOHapHO- 
M y  YpaBHeHm upenasrepa. B s ~ o f i  CacTeMe ~afiAe~b1 COJIHTOH- 

HhIe PeUIeHlifi, OnHCbIBrnrne BOJIHb1, KOTOPbIe IIPI IXOnRT H 3  6ec- 
KOHePHOCTII, a  3aTeM 3aXBaTbIB~TCfi B YCnOBHO-nepHOnme- 
cKwe KoJIe6a~eJIb~ble pexmI .  H a b e ~ b ~  TaKxe pemeHHn, onacb1- 
aarome npoqeccbl pacnaga a cnanHHfi BOJIH. l l o n w e ~ ~ b ~ e  pe- 
3yJIbTaTbl HMeIOT TeCHyIO CBfi3b C P R a O M  n p o 6 n e ~  rHnp0nHHaMH- 
K a ,  &asa~a  nna3~b1, & H ~ H K H  Tsepnoro Tena a ~ . n .  

P a 6 o ~ a  BbInOnHeHa B n a 6 0 p a ~ o p ~ ~  T ~ O ~ ~ T H ~ ~ C K O ~ ~  &11311~11 

OMRM . 
npenpm~ 06aemmca~oro mcnrrpr~ RaepHhu n c c n e n o d .  Lly6na 1988 

n e p e ~ 0 ~  r. r . C ~ H ~ Y K O B C K O ~ ~  

Mel'nikov V.K. P2-88- 1 14 
I n t e r a c t i o n  of S o l i t o n s  i n  a  System 
Described by t h e  ~ o r t e w e ~  - de Vries  Equation 
wi th  a  Self-Consistent  Source 

The system descr ibed  by t h e  Korteweg - de Vr ies  equa- 
t i o n  wi th  t h e  source s a t i s f y i n g  t h e  s t a t i o n a r y  Schroedin 
ger  equat ion  i s  considered. So l i ton  s o l u t i o n s  desc r ib ing  
waves coming from i n f i n i t y  and then captured i n  t h e  con- 
d i t i o n a l l y  pe r iod ic  o s c i l l a t o r y  regime a r e  found i n  t h i s  
system. Solu t ions  a r e  a l s o  found t h a t  desc r ibe  the  decay 
and fus ion  of waves. The obtained r e s u l t s  a r e  r e l evan t  
t o  some problems of hydrodynamics, plasma physics ,  s o l i d  
s t a t e  physics ,  e t c .  

The i n v e s t i g a t i o n  has been performed a t  t h e  Laborator 
of   he ore tical Physics ,  JINR. 
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