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B HaCTOHLUeH aasserxe asnaraerca Merou mrrerpHpoBaHHH CHCTeMbI 
ypaBHeHHH 

au au a3u N a 2 
--+6u~+--+8 I /( --I~ I =0. 
at ax ax s m=l max m 

• (1) 

m=L ..... N. 

B xnacce 6bIcrpo y6bIBaJOllUfx no x· epYHKUHH. 3Uecb N - npoR3BOJIbHOe 
aarypansaoe 1DlCJIO, a BeLUeCTBeHHbIe napasrerpsr K H Em yuoBneTBOp1DOTm 
ycnoaassr /(~ = 1, Em> 0, m =1,...• N. Borree roxao, peQb aner 0 HaXQ)f(· 

.JeHHH peWeHHH CHCTeMbJ (1), ynoaneraopmouiero CnellYlOLUHM Tpe60Ba' 
HHRM. nYCTb uo=uo(x) - npoH3BOJthHaH BeLUecTBeHHaH epyHKUHJI, 0OOa­
.JaJO LI.UUI CJIe.zJ.YlOllUfMH CBOHCTBllMH: 

1) cYLUecTBYIOr rpa aenpepsraasre npoasaonasre U'( x) , u"( I), Um( I), 
TaKHe, lITO 0 0 0 

~ s 
II x U ( x) I + I Iu~) (x) I I d 1 < 00 ; (2)o

r=O 

2) ypaBHeHHe IUpe,lJ,HHrepa 

(3) 

:'! ~eeT pOBHO N ,lJ,HCKpeTHbIX C06cTBeHHbIX 3HaqeHHH E = Em' m = 1, ... , N . 
:-:y CTb. nanee, Am = A m( t) - npoaaaonsasre aenpepsraasre epyHKUHH t • 
= ; 1. ..., N. HH>Ke C nOMOI..UhJO Mero,!J,8 ofiparnoa 38llallH pacceaaaa .ll,J1R 

: :-e~aTopa Illpezranrepa 6Y,lJ,er yK838H nyrs Mil nOCTpoeHHH peurenaa U = 
_ I.t) , ~ = c/J (x.t), m =l,... ,N,CHCTeMbI (1), raxoro, 1fT0 

m m 

I: =UO(x). 

== 1.1) 2 d S = I A ( t ) !2 , m=l ..... N. (4)m

;~3..,arae~aR anecs npouenypa HaxO)K,l],eHHH H83BaHHOrO asnne peureaaa 
:.:-~ '-S: ,11 04eHb CXO,lJ,Ha C 06Hapy>KeHHOH B pa60re /1/ npouenypoa 
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- -

nOJlyqeHHH 6bICTPO y6bIB8JOmerO no x peureaaa ypaaaeaaa Kopresera ­
Ae Bpaca, OAHllKO HMeIOTCH H aexoropsre OTJlHIfHH. aa xoropsre 6YAeT yxa­

3aHO HH)I(e. 

nYCTh A. B, C H 1 xaanparaste MaTPHQbI nopamca N + 3. HMeIOIUHe0 ­
COOTBeTCTBeHHO BHA 

0 -1 0 0 · .. 0 

u+A 0 0 0 · .. 0 

u' U+A 0 0 ... 0 

A= I -
0 0 0 · .. 0~ 4J1
 

. . ... . .. ....................., .............. .. .. .... ...... .. .... .. ........
 

/(N 4JN 
0 0 0 ·.. 0 

-u' 2u ­ 41. 0 4 cil
1 

... 44J
N 

N 
_u" _ 4 :£ 

m=1 
K I c/J 1 

2 

m m 
u' 2u-H. 4~i ... 4 ¢~ 

B = I 
U+,\ 0 

-

1 0 ... 0 

K1 ~; - /(1 ¢1 0 1.+ E1 ... 0 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. , .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 

- 0 0 ••• ,\ + EN - K N c/JNKN<P~ 

0 0 2u - .. A 0 - -­ 0 

() 0 2u' - 4.p1 ... -o1¢ 
N 

-\I' - II - II () () ., . 0 
c I -

"I. <b I 0 0 () ... 0 

.................................................. 

" N ·f, N 
(I II (I () 

1 ,dll1~ ( I ,I ,(1.0, ... ,(I) • 
0 

·J)~(·(·I. II IIC1UHY II )WIIIoIl4'lillll'M 'Il'plll (1"IIIU'III4' 1 IfOMIIJII'h:I'1I01' C'OIlI"I,I'I'IIIII', 

a 1111 PIIXUMII 01Hnllll'1l'1I0 II III IHI It'pllllllltplllllli 1111' 1111 I BO'Il.MC'M 011 1'\11110\11.1 

2 

x =a + A. T = 10 at + B , x 

rne ax H at 03HaQ8JOT QaCTHOe AH«p«pepeHUHpOBaHHe no x H t COOTBeTCT­

BeHHO. HeTpY,ll,HO y6eAHThCH, 1fT0 oneparopaoe COOTHOIIIeHHe 

[ T.X]=CT (5) 

3KBHBaneHTHO CHCTeMe (1), 113 aroro COOTHoIIIeHHH CJleAYeT, qTO eCJlH 

BeKTOp-CTOJl6eU t YAOBJleTBOpHeT ypaaaeasuo Xt = O. TO BeKT0p-CTOJl­

6eu g= T( y,ll,OBJleTBOPHeT ypaaaeamo (X + C) g = O. 
I1CXOAH H3 sroro 3aMeQaHHJl. paCCMOTpHM JlHHefuIyIO cHcTeMy ypaa­

HeHHH 

(~' + (U + A) (0 = 0 • (6) 

(' + K ~ to = 0 • m=I .... ,N. (7)
m m m 

B03hMeM reneps npoH3BOJlhHOe peIIIeHHe non CHCTeMbI H C ero nOMOlUhIO 

06pa3yeM BeKTOp-CTOJl6eU ( C N + 3 KOMnOHeHTaMH (0' (~. (;; • (1.···' (N . 

HeTpYAHO y6e,ll,HThCH B CnpaaeAJIHBOCTH paaeacraa X ( = O. ,Uanee, ner-xo 
yBHAeTh. 1fT0 BeKTOp-CTOJl6eU g = T( D 3TOM cnysae HMeeT N + 3 KOMno­

HeHTbI BH,lI,a go' g ~. O. gl.···. gN' rne 

JC No
goEO---.---u'C + ( 2u - 4 A) (~+4 1. ~ ( • (8)

at o 
m~1 m m 

g (¢' Co - eb C'o') /( f- (A IE) ( • m ~ 1 ..... N • (9) 
m 

'0 

m m m ar'm 

TRKHM 06pa30M, H3 C0011t0IUeHHJI (5) m.rrexaer, 'ITO oupenenemuae nocpen-
CTBOM (6)-(9) BeJIH4HHbi g • g ,... , K YUOBJleTDOpmOT paaeacrny

o I N 

N 
g"t(UtA)g ·41. <J:> g . (10)

o 0 In mm-I 

KPOMtl '1'0,'0. In t:OOTIIOIIWIIHII (f») t:JW)~Yt'T, 'ITO IIpH m _ I, .... N 1IllJlU'mlllo' 

K 110 :UIIlHeHT 0'1' I., 'I' .e ,
 
m
 

(}It III 
1--". " 0 • fIl=l ..... N. ( I 1) 
ill. 

IIOJIC))fUtM TtlIIIII'10 A_ k I! , I'HI' k ~ ( ... , ,.. ), H f10'II.MtIM JUIU pl'III11II",1 

C" II r t ypttlUltlHml (H). onpt'Jlt'JIIII·MI.IXl'pt·hoIlIllIlIllMH

II 0
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nOJIYWlOCKOCTH COOTBeTCTBYIOT TO'lKH .D;HCKpeTHOrO cnexrpa ypasaeaaa
t~ - ezp (-ikx) , x. ....,..:.. 00 , 

(6), r.e. -npa k = k m cnpaaeanaao paeeHCTOO 

f ~ _exp (t k x) , X ... 00 • + ­
f (x,k )=8 fO(x,k), (17)o m m mFlyers, nanee, npa m = 1, ... ,N 

rne BeJIH'lHHbl Bm He 3aoHCRT OT X. B CHJlY (3) npa ttl = 1, ,N HMeeM 
(12) 

I
t; = -K m 

1I:

(<bm(Z) f~ (z,k) d z , k~ + Em = O. ,lJ.anee, C nOMOlUblO (9) nonyuaess, 'ITO npa ttl = 1, , N BbIOOJI­
-00 

HReTCR paaeacrao 
+ "" - +

t = K r <pm(Z) to(z,k)dz.
m m + 

1I: <P (x) =C fo(x,k ) (18)
m m m 

nO.o;CTaBHB 3TH BblpS)f(ePHR B paBeHCTBa (8), (9), Mbl onpenenass BeJ1H­
- + - + - + H (11)'lHHbl go' go' gl ,gl ,···,gN,gN· a OCHOBllHHH JIerKO nonysaesr, 'ITO rne BeJIH'lHHbl CmTaK)I(e He 3aBHCRT OT x. B03bMeM reneps paeeHCTBO (15) , 

npa ttl =1,••. ,N cnpaaennaao paBeHCTBO g;= g~ == O. Orcrona COrJIaCHO noneraaasr B Hero BMeCTO t; npaayio 'IaCTh paBeHCTBa (17) H nepei:iAeM 
(10) cnenyer, 'ITO K npeneny npa x ... _ DO • C y'leTOM (4), (12), (17) H (18) nonynaese, 'ITO 

g-=4ik Sf- g+ - 41k S + ( 13)
o 0 ' 0 = f O' 

dBm 3 2 
- + (8i k m+ h m IAm( t) I ) B m= 0 . ( 19)

Flpa k I. 0 napa peweHim fo(x,k)H fo(x,-k) RBJIReTCR JIHHeHHO He­ dt 
3aeHcHMol'- ClIeAOBaTeJIbHO, cnpaaennaao paeeHCTBO 

+ - ­ ( 14) Hpa Am = 0 3TO ypaaaenae coananaer B TOIIHOCTH C TeM, 'ITO HMeeT MeCTOfo(x,k) =a(k) fo(I.,-k) +b(k) fo(x,k). 
AJIR ypaaaeaaa Kopreaera -.o;e Bpaca. BMeCTe C paaeacraoea (16) ypaaaeaae 

B03bMeM Tenepb asrrexaanuee H3 (8), (13) paaeaerao (19) nOllHOCTbIO onpeaenaer 3BOJIIOQHIO AllHHblX paccennaa AJIR oneparopa 
ill penaarepa, 'ITO n03BOJIReT npHMeHHTb MeTO.o; 06paTHoH sanasa paCCeRHHR 

df+ df+ )J,11R H8XO)l(JleHHR HlfTepecylOutHX Hac peuieuaa CHL'TeMbl (1). B 'l8CTHOCTH, 
o II! + 3 +

~-u'f;+(2u-4A) --I 4 1 ¢ r +" I k - 0 • (16) 110 3THM .o;aHHblM nOJIHOCTblO onpeAeJIHeTCH nnpo HHTer'pWlbHOr'O ypaaaeuaaf oiH dl. m=l m m reJIb(~aHAa- JIeBHTaHa 121. 

B 3aK1lIO'IeHHe OTMeTHM, "TO npaaoseepnocrs acex HCnOJIb3yeMbix 

:JaMeHHM B HeM f 1 118 DLlpa)l(eHHe, croruuee u npaaoa 'IaCTH paaeucrua "blWe npenensusrx nepexonoa OCIIOOLmallTCH 118 YClIOIJHH (2) H MO)l(eT 

(14), H nepefuJ.eM OK IIP('l~eJIY IIpH X. _ , H peaynsrare 1I0JlY..HM. 'ITO 6blTh crporo .o;OK8:JUHa, OrMeTHM TaK>Ke )~OHOJIb"O 1I1'06h1'1l1yK) jlHHaMHKYDO 

COllHTOHHblX peUll'lIHH CHCTeMhl (I), "'U.'TH""O y>KI' OflllllpY>KmlHyKI pauee
fill db:1

----0. --,Hlk b O. (1(\) D paf)(>Te / 3 / . I laxoueu, OTMeTHM, 'ITO "HI~J'('MU (I) of)JIll,llUlfl' I'JleJlYHlIlll'H 
,Itat l'aMHnbTOHOHOH erpyKTYIKJA: 

.... 1'. ')IJOJIIOlUtH HeJlH'IHII a II b IJ uarueja CJIY'I8C 'roxuo raxan )f(e, Kll K H It 

CJIY'UU' YPllBHemtH Kopn'lwl'n lll' BplIca fie:J HCTO'IIIH KI1, 
au t1 .'>H MIloh pIUWJIl'T1I8 (1·\) Ilhll'l' KalYI' xopouro H:IHt'enfOe 1I1M')~CnlBJleIlH(~ lUIH "II-'-- ._--= -_ -0. m ~ 1 •..,. N • -----~, 

Illy II KIlIUl 11 ( k ), T ,I'. at a. "u "0$m""'m 
1 .1r,; . r 1

.rr~ l. I'l~tl 
l\ ( k ) _I~r 

1!lk ,Ix II o ,III ]
 
" t ,III l' . N " (II I.~ 12 a,I, I' l' 

()ITIU)lI1 I'JU1ltYIlT, 'ITO IllyIIlnlllll 1& ( k) JlOIIYC K8tH llIlUJlltllt·/tlC KOU IIIHIllOll 11- III . _.- ( -_.) tI~ ~ rn I'm - I --- m I I': I oj I ) I It I . 
III In
 

)IH'IIIlt' lUI k " III'I'XIIIII/O 1I0llYIUlO"KOCTI" /I I." UYllltM k - k In It IttlPUltltl
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MeTOA HHTerpHpoBaHHlI ypaBHeHHlI
 
Kopreaera - ne Bpaca C cassocornacoaaarn.ne HCTOIffiHKOM
 

DoK838HO, 'ITO 6blCTpO y6blBaJO~He no x peureaas ypaBHe­

HHII Kopreaera - ne Bpaca C CaMOCOrnaCOBaHHblM HCTOIffiHKOM
 
MOryT 6blTl> HaHAeHbl C nOMoLUblO MeTOAa 06paTHoH 38,AallH pac­

ceaaaa Anll OAHoMepHoro oneparopa Illpenaarepa aa npllMoH.
 

Pa60Ta asmonaeaa B na60paTopHH reoperasecseoa ct>H3HKH 

OURU. 

npenplQlT oo..&,IgIHelOloro HHC11lTyr& lUlepHhm HccneAoBuodt ny6H& 1988 

DepeBOA r.r .CaHAyKOBCKOH 

P2-88-373Mel 'nikov V.K.
 
Integration Method of the
 
Korteweg - de Vries Equation
 
with a Self-Consistent Source
 

It is shown that solutiona rapidly decreasing with x of the 
Korteweg - dll Vrl(ll/ equation with 8 self-consistent source can ­
he found hy till' Inverlltl scattering method for the une-rlimenslonul 

Schroedinger oporntor on a Htrui~htline. 

'l'ho InvtlHllHullon hns been performed at till' Luhoratory of 

Tlworlltkl1ll'hylllell. JiNlt. 
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