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B H&CTOR~eH 3aMeTKe H3JiaraeTCR MeTO,n HHTerpHpoBaHHR CHCTeMhi 
ypaBHeHHH 

au au a3u N . a 2 
-.--+6U----+-.-+8 I I( --1~ I =0, at ax axs m=l maz m 

a2¢ 
m 

. + Uc,6 =E c/J , ax 2 m m m 

.. 
(1) 

m=l, ... ,N, 

B KJiacce 6hiCTpo y6hmaJOuntx no x <I>YHKinfH. 3,nec& N - npoH3BOJI&Hoe 
H&Typan&Hoe tmcno, a oemeCTBeHHhle napaMeTphi Km H Em y.nooneToopRJOT 
ycnoBHRM K! = 1, Em> 0, m =1, .•. ,N. Bonee TO'IHO, pe~~& H.neT o H&XO)f(
,neHHH peWeHHR CHCTeMhl (1), y,nOBJieTBOpRIO~ero CJie.rtYJO~HM TpeOOB&· 
HHRM. Oycn. u 0 = u 0(x) - npoH3BOJI&H8R Be~eCTBeHH&R <I>YHKUHR, o6JJa
,naJOm&R CJie.rtYIOUUIMH CBOHCTBaMH: 

1) cy~ecTBYJOT TpH aenpephmHhie npoH3oo,na~re u'(x), u"(x), u"'(x), 
T&KHe, llJ'O 0 0 0 

00 3 
f II X u

0 
( x ) I + I I u ~r) ( X ) I I dz < oo ; 

-oo f= 0 
(2) 

2) ypaBHeHHe ffi pe,nHHrepa 

d :r. 2 + UO (X) ¢ = E c/J (3) 

HMeeT pooao N ,nHCKpeTHhiX co6cmeHHhiX 3HaqeaHii E = Em , m = 1 , ... , N . 
OyCT&, ,nanee, Am= Am< t) - npoH3BOJI&Hhie aenpephmHhre <I>YHKnHH t , 
m = 1, ••. , N. HH>Ke c noMO~IO MeTo.na o6paTHoH 3a,naqH pacceRHHR ,nJIR 

onep&TOpa ffipe,t:tHHrepa 6y,neT YK838H nyT& MR DOCTpOeHHR peweHHR U = 

=U(Z,t), c/J = ¢ (X,t), m .. 1, ••• ,N,CHCTeMhi (1),T8KOrO,IlJ'O 
m m 

U ( Z , 0) = u
0 

(X) , 

00 
2 2 ( 1¢ (x,t)l dx=IA (t)l , m=l. •.. ,N. m m 

(4) 
-oo 

H3JlaraeM&R 3,necL npol.le,t:typa aaxo)f(,nE!HHR H83BaHHoro shrwe peweHHR 
CHCTeMhi (1) oqem CXO,IUia C o6aapy>KeHHOH B pa6oTe /1/ npol.le.rtYpoH 

~...;~·-·••;;·:•·•\ r:·'i',-\..._ I 
.. K'llbU\. ·~f'•>!.•• :t.•~'-4411}' ) 

_ u~~~~~g~~~~su I 
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nonyqeHHR 6biCTpo y6biBaJOJ.Qero no x peweaHR ypasaeaHR KopTesera -
,ZJ;e Bpuca. 0,ZJ;HilKO HMeJOTC.fl H HeKOTOpbie OTnH'IH.fl, Ha KOTOpbie 6y.D;eT yKa-
3aHO HH)I(e. 

llycrh A, B, C u 1
0

- KBa.D;paTHbie MaTp~ nopR.D;Ka N + 3, HMeJOJ.QHe 
COOTBeTCTBeHHO BH,IJ; 

0 -1 0 0 0 

U+~ 0 0 0 0 

u' U+ A 0 0 0 

A= I -
~~ 0 0 0 0 

... • .............. • ...................... . 

ICN~N 0 0 0 ... 0 

-u' 2u- 4.>. 0 4~1.. ... 4~N 
N 

-U"-4 I. K I~ 12 
m=1 m m 

u' 2u- 4A. 4~~ ... 4¢~ 

U+A e 1 0 ... 0 

B= I 
~ _,_, - ~ tf. 0 A.+ E .... 0 
--~ .,.1 l '1 ~ 

.............................................. 
KN</>N -KN~N 0 0 ••• A+ EN 

0 0 2u- 4A 0 ... 0 

0 0 2u' -4</> 1 
... -4¢ 

N 

-u' -u-A 0 0 ... 0 
c = I -

-Kl</Jl 0 0 0 ... 0 

. . . . . . . . . . . . . . . . . . . . . . . . . • ................ . 
- KN c/JN 0 0 0 0 

I 
0 

= diag ( 1 ,1 , 0 , 0 , ... , 0 ) • 

3.D;ecb u scJO.D;y s .D;anhaeuweM qepTa o3aaqaeT KOMnneKcaoe conp.fl)l(eaue, 
a wTpHXaMH o6o3aaqeao ,ZJ;u<f><f>epeauuposaaue no x . Bo3hMeM onepaTOpbi 

2 

"' 

X =ax +A, T = 10 at + B, 

r,ZJ;e ax H at 03HaqaJOT qaCTHOe ,ZJ;H<f><f>epeHUHpOBaHHe no X H t COOTBeTCT
BeHHO. HeTpy.D;HO y6e.D;HThCR, ~o onepaTopaoe coomoweaue 

[ T,X]=CT (5) 

3KBHBaneHTHO CHCTeMe (1). Jf3 3TOrO COOTHOWeHH.fl cne,ZJ;yeT, ~0 ecnH 
seKTop-cron6eu f y.D;osneTsop.ReT ypasHE!HHJO X f = 0, To seKTop-cron-
6eu g= Tf y.D;osneTBopReT ypasaeaHJO (X+ C) g = 0. 

Hcxo,IJ;.fl H3 3Toro 3aMeqaaHR, paccMoTpHM nHHeHayJO cucreMy ypas
aeaun 

f~' + ( u + .>. ) f0 = o , 

f~ + K m ¢ mf 0 = 0 , m= 1, ... , N. 

(6) 

(7) 

Bo3hMeM Tene'ph npoH3BonhHOe peweaue 3TOH CHCTeMbi H C ero nOMOJ.QbJO 
o6pa3yeM seKTop-cTon6eu f c N + 3 KOMnoaeaTaMH f 0 , t0, f 0 , f 1 , ... , f N . 
HeTpy.D;HO y6e.D;HThc.fl B cnpase.D;nHBOCTH paseacrsa X f = 0 . ,[{anee, nerKo 
ysH,ZJ;en, ~o seKTop-cron6eu g = Tf s 3TOM cnyqae HMeeT N + 3 KOMno
HeHTbi BH,ZJ;a g

0
, g ~, 0, g

1 
, ... , g N' r.D;e 

.. -.,o 
cHo 

at 
•• 11 . I t.he 
- -0 ' ~--

- -

A\\ I' 
.., •"I • Q 

N 
A ~ .I I .. - ~ . , 

m=l m m 

gm=(¢~f0 -¢mf'0) Km+(>-+Ea) fm' m=1, ... ,N • 

10\ , ... , 

(9) 

TaKHM o6pa30M, H3 COOTHOWeHH.fl ( 5) BbiTeKaeT, ~0 onpe,D;eJieHHble nocpe,D;
CTBOM (6)-(9) BeJIHqUHbi g

0
, g

1
, ... , gN y.D;OBneTBOpRJOT paBeHCTBy 

N 
g'

0
' + (u +A) g

0 
= 4 I. ~ g • 

m=l m m 
(10) 

KpoMe Toro, H3 coomoweaHR (5) cne.D;yeT, ~o npu m =1, ... , N senu~I 
gmHe 3aBHC.fiT OT X, T.e • 

agm 
~=0, m=1, ... ,N. (11) 

ax 

llono)I(HM Teneph A= k 2 , r.D;e k ~ ( -oo , oo), H B03hMeM .D;Ba peweaHR 
f~ H f~ ypaBHeHHR (6), onpe,D;eJIReMbiX TpeOOBaHH.fiMH 
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t-- ezp (- i k X) , X -+ .. .:.. oo , 
0 

+ t 0 - exp ( i k x ) , X-+oo, 

llycr&, ,n;anee, npn m = 1 , ••. , N 
X 

t;=-Km ( ¢m(z) t~(z,k)dz, (12) 
-oo 

+ 00 - + 
t =K f ¢ (z) t (z,k)dz. 

m m m 0 
X 

llOACTaBHB 3TH Bblpll)KeJmR B paseHCTBa (8), (9), Mbl onpe,n;eJIHM BeJIH-
- + - + - + H (11) 'IHH&I g
0

, g
0

, g
1

, g
1 

, ... , gN,gN. a ocuosamm nerKo nonyqaeM, liTO 
npu m =1, .•. ,N cnpase.n;nHBo pasenCTBo g;= g~ = 0. Orc10,n;a cornacuo 
(10) cne,n;yeT, liTO 

g-=4ik 8 t-o 0. 
g+

0
=-4ik 9 t+ 0. (13) 

llpH k.;, 0 napa pemenHii t 0(x,k)H t 0(x,-k) RBn.fleTc.fl nHHeiiuo ue-
3aBHCHMOH. Cne,n;osaTenLno, cnpase,n;nuso paseuCTBo 

+ - -t
0

(x,k) =l(k) t
0

(x,-k) +b(k) t 0 (x,k). (14) 

Bo3LMeM TenepL BLrreKaiO~ee H3 (8), (13) paseucrso 

+ . + at0 at0 N + 3 + 
--u' t

0
+ + ( 2u- H) - + 4 I. ¢ t + 4ik t 0 = 0, at ax m=l m m 

(15) 

3aMeHHM B HeM t; Ha BLipll)KeHHe, CTO.fl~ee B npaBOH qaCTH paseHCTBa 
(14), H nepeH.n;eM K npe,n;eny npH x-+- oo • B pe3ynLTaTe nonyquM, liTO 

aa ab . 3 
-=0, -+8ik b=O. (16) at at 
T.e. 3BOniOUH.fl BenH'IHH a H b B HaiileM cnyqae Toquo TaKilJI )l(e, KaK H B 
cnyqae ypasneHH.R KopTesera- ,n;e BpHca 6e3 ncroquuKa. 

H3 pasencrsa (14) BLITeKaeT xopomo H3BeCTHoe npe.ncrasneHHe ,n;n11 
<I>YHKUHH a( k ), T .e. 

. + -
1 at

0 
_ + at0 a(k)=-{-t -t -1. 

2ik ax 0 0 ax 

0TciO,n;a cne,n;yeT, liTO <I>YHKUH.fl a(k) ,n;onycKaeT anannTHqecKoe npo.non
)l(euue no t B sepxuiOIO nonynnocKOCTL, a ee nyn.RM t - t m B sepxueii 
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) 

} 

nonynnOCKOCTH COOTBeTCTBYIOT TOqKH ,n;HCKpeTHOI'O cneKTpa ypasuenH.fl 
(6), T.e. ·npH t = km cnpase,n;nHBo paseucrso 

+ -t (X, k ) = B t
0 

(X, k ) , 
0 m m m (17) 

r,n;e senH'IHHbi Bm ue 3aBHC.fiT OT x. B cuny (3) npu m = 1, ... ,N HMeeM 
2 km +Em = 0 . .llanee, c noMo~IO (9) nonyqaeM, liTO npu m = 1, ... , N Bbmon-

H.fleTC.fl paBeHCTBO 

+ ¢ (x) =C t
0
(x,k), 

m m m 
(18) 

r,n;e senH'IHHbi CmTaK)I(e ue 3aBHC.fiT OT x. Bo3LMeM TenepL paseucrso (15), 
no,nCTaBHM B nero BMeCTO t; npaByiO qaCTL paBeHCTBa (17) H nepeii,n;eM 
K npe,n;eny npH x-+ - oo • C yqeToM ( 4), (12), (17) H (18) nonyqaeM, lli'O 

dBm 3 2 
-+(8ikm+4Km1Am(t) I ) Bm=O. 

dt 
(19) 

llpH Am :: 0 31'0 ypasueHHe COBnaAaeT B ToquocTH C TeM, lli'O HMeeT MeCTO 
An.fl ypasneuH.R KoPTesera- ,ne Bpnca. BMeCTe c paseuCTBoM (16) ypasneHHe 
(19) noJIHOCTLIO onpe,nen.ReT 3BOniOUHJO ,n;anHbiX pacce.RHH.fl AnR onepaTopa 
Ill P"'.n.WRrPpA. QTn nmtRnnRPT npHMeHHTJ. MeTon o6pamoa 3anaqu pacce.RHH.fl 
,n;n11 naxo:lKAeHH.R HHTepecyiO~x uac pemeHHa cucreMbi (1). B ucmocru, 
no 3THM AaHHblM nOJIHOCTLIO onpe,nen.ReTC.fl RApo HHTei'paJILHOI'O ypasHeHH.fl 
ren&Q>an,n;a- JleBHTaHa 121. 

B 3aKniOqeuue oTMeTHM, qTo npasoMepuocrL scex ucnon&3yeMbiX 
BbiWe npe,nenLHbiX nepeXOAOB OCHOBbmaeTC.fl Ha ycnOBHH (2) H MO)I(eT 
6hrrL CTporo AOKa3aHa. 0rMeTHM TaK)I(e AOBOnLHO H006biqHyiO ,ll;HHaMHKY 
conmoHHbiX pemenHii cucreMbi (1), ucruquo y)l(e o6napy)l(eHHYIO panee 
B pa6oTe/3/. HaKoneQ, OTMeTHM, liTO cucreMa (1) o6na,n;aeT cne,n;yiO~eii 
I'8.MHJILTOHOBOH CTpyKTypoii: 

au a 8H -.....-= _....,_. __ • 

at ax 8u 

BH 8H 
--=-=0, 
8¢ Bi m m 

m= 1, ••. , N, 

r,n;e 

oo 3 1 au 2 N 2 a ¢m 2 2 
H= f {u --(-) +8 I. K (ul¢ I -1-1 -E 1¢ I ) ldx. 

-oo 2 ax m=l m m ax m m 
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Men&HHKOB B.K. P2-88-373 
MeToA HHTerpHpoBaHHR ypaBHeHHR 
KopTesera- .n;e BpHca c caMocornacoB&HHLIM HCTOIIHHKOM 

noK83aHO, liTO 6LICTpo y6LmaiOUUte no X peWeHHII ypaBHe
HHII KopTesera - .n;e BpHca c caMocornacos&HHLIM HCTOIIHHKOM 
MOryT 6LITb HaifAeHLI C iiOMOI.QbiO MeTOAa o6paTHOH 3Ma11H pac
CeiiHHII AJIII o.n;HoMepHoro onepaTopa Illpe.n;HHrepa Ha np.RMOH. 

Pa6oTa BLinOJIHeHa B na6opaTOpHH Teo~HIIeCKOH cflH3HKH 
OH.fiH. 

DpenpiDIT 061.e.tU~He101oro IDIC1'HTJ'I'& RAepHWX accneJlOBaHHi. ,ny&aa 1988 

nepeBOA r .r .C&HAyKOBCKOH 

Mel 'nikov V .K. 
Integration Method of the 
Korteweg -de Vries Equation 
with a Self-Consistent Source 

P2-88-373 

It is shown that solutions rapidly decreasing with s- of the 
Korteweg - de Vries equation with a self-consistent source can. 
be found _by the inverse scattering method for the one-dimensional 
Schroedinger operator on a straight line. 

· The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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HET JlH llPOSEnOB B BABlER SHSnHOTEKE? 

Bbl MOlKeTe nonyqHTb no noqTe nepeqncneHHble HHlKe KHHI"H, ecnn oHH He 6b111H 3a
K8311Hbl p1111ee. 

,ll13-84-63 

.l12-84-366 

,ll1,2-84-599 

,ll17-84-850 

.llll-85-791 

.l113-85-793 

,ll4-85-851 

,ll3,4,17-86-747 

.l11 ,2-86-668 

.l19-87-105 

.l17-87-68 

.l12-87-123 

.l14-87-692 

.l12-87-798 

.l114-87-799 

.l117-88-95 

TpylU>I XI Ml!liC,li.YH&poAHoro CHMII03HyMa no 11,11epHoii 
311eKTpOHHKe.BpaTHC11aaa,qexocnoaaxHR,l983 . 

Tpy,D;bl 7 Ml!liC,li.YH&poAHoro coae!UIHHR no npo6neM&M 
KBIIHTOBOH TeopHH nOJIJI. AnywTa, 1984. 

TpylU>I VII MelK,II;yHapoAHoro ceMHHapa no npo6JieM&M 
cPH3HKH BbiCOKHX 3HeprHH. ,lly6Ha, 1984. 

TpylU>I III Ml!liC,ll.yH&poAHoro cnMn03HyMa no H36paHHblM 
npo6neM&M craTHcraqecxoii MexiiHHKH. ,lly6Ha, 1984. 
(2 TOM&) 

TpylU>I MeliC,D;yH&poAHoro coae!UIHHR no &HaiiiiTH'IecKHM 
Bbi'IHCJieHHRM H& 38M H HX npnMeHeHHJO B Teope~ecKOH 
cPH3HKe. ,lly6Ha, 1985. 

TpyAbl XII MeliC,D;yaapoAHoro CHMII03HyMa no ll,llepHoii 
311eKTpOHHKe. ,lly6Ha, 1985. 

Tpy,ll;bl MeliC,D;yHapoAHoii wxo11bl no CTpyxrype 11,11pa. 
Anywn, 1985. · 

Tpy,ll;bl V MeliC,D;yH&po.IIJioil wxonw no HeiTpoHHoil cPH3HJCe 
Anywn, 1986. 

'!';:~':!,!.! !Y !-,.~~u':.'rn tvtaan~~NU• nn y,.vn!'lfTP..nRM 

l&pRlKeHHbiX qiCTHU. ,lly6Ha, 1984. (2 TOM&) 

Tpy,ll;bl VIII MeliC,D;yH&po.IIIIOro CI!MHHapa no npo6neM&M 
cPH3HKH BbiCOKHX 3HeprHii. ,lly6Ha, 1986. (2 TOM&) 

Tpy,ll;bl X Bcecoiii3Horo cOBe!UIHHR no ycxopHTenRM 
l&pRlKetDibiX 'I&CTHII. ,lly6Ha, 1986. (2 TOM&) 

Tpy,D;bl MeliCJJ;yHapoAHoii wxo11bl-ceMHHapa no cPH3HKe 
TlllKeJibiX HOHOB. ,lly6Ha, 1986. 

Tpyllbl Coae!JWIHR "Pe~~opMrpynna- 86'". ,lly6H&, 1986. 

TpyAbl MeliC,D;yH&poAHoro COBeiUIHHR no TeopHH 
MaJIO'I&CTnqabJX H K&apX-Upollllbii CHCTeM. ,lly6Ha, 1987. 

TpyAbl VIII MelKAYH&po.IDioro coaeuwuu~ no npo6neMaM 
KB&HTOBOH TeopHH noJIJI. AJiyWTa, 1987. 

Tpyllbl II MeliC,D;yH&po.IDioro CHMn03HyMa no npo6neM&M 
B38HMO,D;eiiCTBHII MIOOHOB H nHOHOB C BelllecTBOM. 
,lly6Ha, 198 7 

TpyAbl IV MelK,II;YHapoporo CHMn03HYM& no H36paHHbiM 
npo611eM&M CT&THCTnqecxoii MeXIIIHJCH. ,lly6Ha, 1987. 

4 p. 50 K. 

4 p. 30 K. 

5 p. 50 K. 

7 p. 75 K. 

4 p. 00 K. 

4 p. 80 K. 

3 p. 75 K. 

4 p. 50 K. 

13 D. 50 K. 

7 p. 35 K. 

13 p. 45 K. 

7 p. }0 K . 

4 p. 45 K . 

4 p. 30 K . 

3p. 55 K • 

4 p. 20 J(. 

5 p. 20 K. 

3&K83bl Ha ynoMRHyYble KHHI"H MoryT 6wn IIUipUIJleHW no upecy: 101000 Mocxaa, 
rnasnou&MT, n/R 79. H3,D;&TeJibCKHH OT,D;eJI 061>e,D;HHetDIOro HHCTHTYT& ll,llepHbiX HCCJie,D;OB&HHii. 


