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HeAa~HO a TeopH~HenHHeHHWX HHTerpHpyeMWX CHCTeM 06Hapy*e
HO HOaoe RaneHHe - 3aXBaT H nocneAy~ee YAeP*aHHe COnHTOHOa. 
CyTb 3Toro RBneHHR COCTOHT a CneAY~eM. B p~e HenHHeHHWX 
HHTerpHpyeMWX CHCTeM HaMAeHW peweHHR, OOHCWB~He CQnHTOHW, 
KOTOpwe npHXOART H3 6eCKOHe4HOCT~, a 3aTeM 3axaaTWBaDTCR 
a ycnoBHo-nepHOAH4eCKHe KOne6aTenbHWe pe*HMW H HaXOARTCR a HHX 
ao ace nocneAY~He MOMeHTW apeMeHH. 

B HaCTO~eM AOKnaAe MW npoAeMOHCTpHpyeM 3TO RaneHHe Ha 
npHMepe cne~eM CHCTeMW ypaaHeHHH: 

au au a 2 aq, a 2 q, 
----2K-It/ll, i-=uf/1+-, at ay ax ay ax2 

/1/ 

rAe K2 = 1. HeTPYAHO y6eAHTbCR, 4To 3Ta CHCTeMa o6naAaeT oA
HoconHTOHHWMH peweHHRMH BHAa 

2p 2 
u = 2 , 

cb [,.,.(x+2vy-rt)] 

. {" . ( 2 2) ] exp 1 II X - 1 p. - V Y 
4> =A exp(io t), 

ch{l'(x + 2vy - rt)] 

rAe aeiJ4eCTBeHHwe napaMeTpw p., v , r H KOMnneKcHaR aenH4HHa A 
YAOaneTBOPRDT eAHHCTBeHHOMy ycnoBHD 

2 2 
(2v+r)p. +K\AI •0, 

I L./ 

/3/ 

a 4acToTa o npHHHMaeT npoH380nbHble Be~J4eCTBeHHwe 3Ha4eHHR. H3 
3TOrO COOTHQWeHHR CneAyeT, 4TO ecnH K 11 > 0, TO K r < 0, H, cne
AOBaTenbHO, npH Kv > 0 conHTOHW /2/ MoryT pacnpocTpaHRTbCR 
TOnbKO B OAHOM HanpaaneHMH He3aBHCHMO OT 3Ha4eHHR BenH4HHW A. 
0AHaKo, ecnH Kv < 0, To a 3aBHCHMOCTH oT 3Ha4eHHR aenH4HHbl A 
npoH3BeAeHHe KT MO*eT npHHHMaTb KaK nonO*HTenbHWe, TaK H OT
pH~aT~nbHble 3Ha4eHHR, 3TO 3Ha4HT, 4TO B 3TOM cny4ae COnHTOHW 
/2/ MOryT pacnpocTpaHRTbCR B ABYX OPRMO npOTHBOnonO*HWX H~
npaaneHHRX. 6onee Tore, npH awnonHeHHH ycnoaHR 2p. 2v+KIAI = 0 
a cHny /3/ nony4aeM r • 0, T. e. conHTOH /2/ a 3TOM cny4ae no
KOHTCR. 

2 IL 

KaK yme_oTMe4anocb paHee 111, a3aHMoAeHCTaHe conHToHoa 
a CHCTeMe /1/ o6naAaeT 4pe3aW4aHHO pa3H006pa3HOH AHHaMHKOH. 
Ha 3TOT pa3 Mbl paccMOTPHM AeTanbHo cny4aH, KOrAa ace a3aHMo
AeHcTay~He COnHTOHW aHAa /2/ HMeDT OAHHaKoawe napaMeTpbl p. H 
v • B THOH4HOH CHTya~HH, T,e. KOrAa ace a3aHMOAeHCTay~He co
nHTOHbl HMeoT pa3Hble 3Ha4eHHR napaMeTpa r = 'm , m = 1 , ••• N, 
nony4aeMoe c noMOII4bD MeToAa o6paTHOH 3aAa4H pacceRHHA N-co
nHTOHHoe peweHHe CHCTeMbl /1/ OOHCblaaeT 3aOnD~HD conHTOHa /2/ 
C HaH60nbWHM 3Ha4eHHeM aenH4HHbl l''m a COnHTOH 3TOrO *e aHAa 
c HaHMeHbWHM 3Ha4eHHeM aenH4HHbl l''m • Aanee, N > 1 conHToHoa 
aHAa /2/ C OAHHaKOabiMH 3Ha4eHHAMH napaMeTpa r, HOC pa3Hb1MH 
3Ha4eHHAMH aenH4HHbl o=om, m = 1, ... ,N, o6pa3YDT yeAHHeHHYD 
aonHy aHAa 

2 2 
u = I' 

ch 2{1'(x + 2vy- rt-f)] 

exp{ivx- i (p. 2 - v 2 )y] 
4> = A exp(iot) , 

ch[p.(x + 2vy - rt- f)] 

/4/ 

rAe f H A - 2rr -nepHOAH4eCKHe ciiYHK~HH nepeMeHHbiX om,n =(om-On)t, 
~n = 1, ... ,N, YAOBneTaopA~He eAHHcTaeHHOMY ycnoaHD 

:u - -
.::..::... + r + 2v + Kp.-""\AI"' = 0, at 

/';)/ 

a 4acToTa o pasHa OAHOH H3 4acToT om. 0TCDAa cneAyeT, 4To ae
nH4HHa r a 3TOM cny4ae YAOBneTaopAeT ycnoaHo 

-2 2 
r+2v+Kp. \A0 \ .. o, 

rAe 

2 
I Aol 

T 
1 2 

lim T f I A (t) I d t • 
T .. oo 

0 

/6/ 

171 

TaKHM o6pa3oM, ABH*eHHe aonHw /4/ cnaraeTCA H3 paaHOMepHoro 
OOCTynaTenbHOrO AaH*eHHR H YCnDBHo-nepHO~H4eCKOrO rone6aTenb
HOrO ABH*eHHR. npH BblnOnHeHHH YCnDBHR 2p. v + KIA0 I = 0 COr
naCHO /5/-/7/ HMeeM r = 0. CneAoaaTenbHO, a 3TOM cny4ae aonHa 
/4/ coaepwaeT ycnoaHo-nepHOAH4eCKoe Kone6aTenbHOe ABH*eHHe. 
flpH 3TOM cJIOpMa u-aonHbl He MeHReTCR BO apeMeHH, a aMnnHTYAa 
qraonHbl MeHAeTCA CO apeMeHeM KaK HeKOTOpaA ycnoaHo-nepHOAH4eC~ 
KaA cJIYHK~HA t. HH*e HaHAeHbl peweHHR CHCTeMbl /1/, OOHCblaa0114He 

liVIIlrtt'uH~il .:";i~.rrYT t 
U~!iWl 1'-::.:".:Jl;Hl!UII I 

5l1SJ1~:;,; ::H.-- ------
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COnHTOH 121, KOTOP~H npHXOAHT H3 6eCKOHe4HOCTH, a 3aTeM TpaHC
$OPMHpyeTCR B BOnHy 141 H 3aXBaT~BaeTCR B ycnOBHo-nepHOAH4eC
KHH Kone6aTenbH~H pemHM. HaMH TaKme HaHAeH~ peweHHR CHCTeM~ 
111, onHc~ea~~He eonHy 141, KOTopaR·coeepwana ycnoeHo-nepHo
AH4eCKoe Kone6aTenbHoe ABHmeHHe, a 3aTeM npoH3owen cp~B H 
BOnHa YXOAHT B 6eCKOHe4HOCTb B BHAe COnHTOHa 121. 

HaKOHe~, OTMeTHM, 4TO CHCTeMa 111 o6naAaeT HHBapHaHTHWM 
MHoroo6pa3HeM BHAa 

u = v(x + ct,t), r/J = 1/J(x + ct, t)exp(-iEy), 181 

2 
av av a 2 a 1/1 1 1 
-+c-=2K-\I/II ,~+VI/J=EI/J. 9 
i)t ax ax ax 

3Ta CHCTeMa HMeeT OAHOCOnHTOHH~e peweHHR BHAa 

2p. 2 
v = 2 ' 

ch [p.(x- rt)] 

Aexp(iut) 
"' = __ __;__ __ 

ch[p.(x- rt)l 
1101 

rAe ee~ecTeeHH~e napaMeTp~ p., r H KOMnneKcHaR eenH4HHa A YAOB
neTBOPR~T ycnOBHRM 

2 2 2 p. = E, (r- c)p. + KjAj = 0, 1111 

a 4aCTOTa u npHHHMaeT npOH3BOnbH~e Be~eCTBeHH~e 3Ha4eHHR, 
HeTPYAHO BHAeTb, 4TO peweHHe 1101 CHCTeM~ 191 CBR3aHO C pe
weHHeM 121 CHcTeMw 111 npH v = 0 npeo6pa3oBaHHeM 181 c E = p. 2, 
a BTOpoe H3 ycnOBHH 1111 nony4aeTCR H3 COOTHOWeHHR 131 npH 
v = 0 c noMo~b~ 3aMeHw r Ha r- c. 0TC~Aa cneAyeT, 4To,nonaraR 
V = 0 B MHoroconHTOHHOM peweHHH CHCTeM~ 111 H COBepwaR, Aanee, 
npeo6pa3oBaHHe 181 c E =p. 2, M~ nony4HM MHoroconHTOHHoe peweHHe 
CHCTeM~ 191. HHme 6yAeT AaH HC4epnweac~HH aHanH3 AHHaMHKH 
nony4eHHOrO TaKHM o6pa30M MHOroconHTOHHOrO peweHHR CHCTeMW 191. 

1 •. 3AXBAT H Y,liEPJKAHHE COilHTOHOB B CHCTEME 11 I 

YKa3aHH~e BWWe peweHHR CHCTeMW 111 CTPORTCR cneAY~~HM o6-
pa30M. nycTb N - nPOH3BOnbHOe ~enoe 4HCno, YAOBneTBOPR~ee 
ycnoBHC N > 1. Bo3bMeM BeKTop-cTon6e~ A c N KOMnoHeHTaMH Am 
BHAa 

4 

Am = a mexpt w x - i w 
2 

y - i ( w 
2 

- p!) t ] , 11. 1 I 

rAe am -f. 0, Pm H W - KOMnneKCHWe BenH4HHW, npH4eM 

w = p. + iv 11 .2/ 

C ee~eCTBeHHWMH p. H v , 3AeCb H BCCAY B AanbHeHWeM 4epTa HaA 
KaKoH-HH6YAb BenH4HHOH 03Ha4aeT KOMnneKCHOe conpRmeHHe, nycTb, 
Aanee, p H Q - KBaApaTHWe MaTpH~W nopRAKa N COOTBeTCTBeHHO 
C 3neMeHTaMH 

! iK 
• m n - :"Ill '1'11 ., Q m, n = -2-- 2 

• 2p. p - p 
m n 

nonomHM 
-0 0 e 

' - Q I I D = det I p 
1 

, ·c) = det 0 J-Q 11.41 

A p ' 
rAe 1 - eAHHH4HaA MaTpH~a nopAAKa N, a e - aeKTop-cTon6e~ 
c N KoMnoHeHTaMH em, paaHWMH eAHHH~e. 3AeCb H BCCAY a Aanb-
u-.":! ... a ... ~u .. u II II _.._u ... u .... o• ..,...,..,._.,..,."'u• .. nna'!\UI.u::l ~ a a u~rTL.InrTU ··-.,·--··· ..... _,, --··-·--· .,... ..... _,,_ ..... ,...---····-· .. "":"'".,- ·--·-·--·-·:~~~ 

nepexoA oT eeKTopa-cTon6~a K aeKTopy-cTpoKe. CornacHo peaynb
TaTaM pa6oTW /P...I c!IYHK~HH 

a2 
u = 2-- lnD, 

ax 2 

c) 
rP-

D 
YAOBneTBOPACT CHCTeMe 111, T.e. ABnRCTCR ee peweHHeM. 

11.51 

BWACHHM Tenepb, KaKOBO noBeA8HHe 3TOro peweHHR CHCTeMW 111. 
C 3TOH ~enbC y6eAHMCA npemAe BCero B cnpaBeAnHBOCTH paeeHCTB 

1 N N 
D = 1 +- I. Qm,n"XmAn, c)"'- I. Am • 

2p. m,-1 m=l 
11.61 

,lleHCTBHTenbHO, B CHny 11 .41 HMeeM 

-0 e 
D = de t ( I + P Q) , c) = det 11.71 

A J + pQ 
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BoabMeM AHaroHailbHYIO MaTpH~Y A = diag (A 1' .. ., AN). C y4eToM 
I 1 • 31 HMeeM 

-1 -1 
A e = .\, A P A 

1 
--U, - 2p. 

A Q A = 2p. R, 

rAe U 11 R - KBaApaTHWe MaTpl1~~ nop~AKa N COOTBeTCTBeHHO C 3Jle
MeHTaMI1 

Urn,n = 1, Rrn,n = 
iK~rnAn 

/1 .81 
2 - 2. 2(p - p )/l 
rn n 

0TC10Aa Ha ocHoee 11.7 I BbiTeKaiOT paeeHcTea 

-0 ,\ 

D = det ( l + U R) , <I> = det /1.9/ 
e l + UR 

nycTb' Aanee, H - opToroHail~W'~ MaTpH~a nop~IlKa N c 3JleMeHTa
M11 Hrn,n, TaKa~, 4TO Ht,n =N ,n = 1, ... ,N. 04eBHAHO, 4TO oc
TailbHWe 3IleMeHT~ 3To~ MaTpH~w YAOBileTeop~IOT ycnoe1110 

N 
I. Hrn,n= 0, 

n=l 

ec1111 1 < m s N • 

Ha 3TOM ocHoeaHHH nony4aeM paeeHCTBa 

V = HUH = diag ( N, 0 , ••• , 0) , He = £ 1 N 
v. 

H.\= h, I 1 • 1 01 

rAe£ 1 - BeKTop-CTOJ16e~ C KOMnOHeHTaM11 1,0, ... ,0, a h- BeKTop
CTOJ16e~ C KOMnOHeHTaMH h 1 , ... , hN , npl14eM 

h1 
N 

N-V. I. ~ . 11.11/ 
rn=l 

Bo3bMeM, HaKoHe~, MaTpH~Y S =H RH. HeTPYAHO y6eAHTbC~, 4TO 
3JleMeHT 81,1 3TO~ MaTpi1~W, CTO~~~-~~ B JleBOM BepxHeM yrny, HMeeT 
BI1A 

N 
-1 

S 1,1 = N I. Rrn,n • 
rn, n=l 

B cooTeeTCTBHH c 11.91 HMeeM 

6 

I 1 . 12/ 

• 

"' 

D = det(l + .YS), <I> det 

0 

£ NV. 
1 

-h 

l + vs 
T.e. cornacHo 11.101 cnpaBeAI111B~ paeeHcTea 

v. 
D .. 1 + N S 1, 1 , <I> = - N h 1 • 

OTCIOAa a CI111Y I 1. 31, I 1. 8/, I 1. 11 I 11 I 1. 121 CileAyeT cnpaeeA-
1111BOCTb paaeHCTB 11.61. 

no110lKI1M Tenepb 

2 -2 . 
p rn = CrJ + Om - lprlb • 11.131 

rAe om 11 rrn- ae~ecTaeHHWe napaMeTp~. C y4eTOM 11 .11, /1.21, 
11.81 11 11,131 HaXOAI1M, 4TO 

Am= 71rnexp[p(X+ 2vy -rmt)}exp[ivx-i(/ -v
2
)y], 

Rm,n 
K 71m71nexp [ 2p(x + 2vy)- p. (rrn + r n) t] 

2 [(rm+rl'l +4v)p
2 

+i(orn-on)ll] 
/1.141 

rn"' 

71m = amexp(iornt), I 1 • 151 

npeAnOI10*11M, 4TO Be1111411H~ Tm YAOBileTBOP~IOT YCI10BI110 

(2v + rm)K < 0. m = 1, .... N • I 1 . 16/ 

npeAnOI10*11M' Aallee' 4TO Be1111411H~ y m = w m + iu rn see pa3H~e' m = 
= 1, ... ,N. C nOMOIIIbiO 11.31, 11.6/, 11.81, 11.141 11 11.151 no
IlY4aeM, 4To $YHK~I111 D 11 <I> AOnycKaiOT npeAcTaeneHI1e 

.D = 1 + Kexp[2p(x + 2vy)], 

' 2 2 ) <I> = Lexp [p(x + 2vy)} exp [ivx- i(p - v )y , 

rAe 

K- K ---
2 

N 

I. 
rn, n=1 

am an exp [- ( ll r m + i urn) t ] exp [- ( ll r n - i u n ) t ] 

[(rrn + Tn + 4v)ll
2 

+ i(urn - un)/l] 

/1.17/ 

/1 . 181 
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N 

l = - ~ a m exp [ - ( !l r m - i am) t ] , 
m=l 

~. cneAo8aTenbHO, ~YHK~~~ K ~ L 3a8~CRT TonbKO oT 8peMeH~ t • 

CornacHo 11.161 K8aAPaT~4HaR ~opMa K nono~~TenbHO onpeAeneHa. 
0TC10Aa cneAyeT, 4TO K > 0 np~ n106oM 8e~ecT8eHHOM 3Ha4eH~~ t • 
TaK~M o6pa30M, Ha OCH08e 11 .51 ~ 11.171 nony4aeM, 4TO ~HTepe
CyiO~ee Hac peweH~e c~cTeM~ 111 ~MeeT 8~A 

21l2 
u = -;;-2 ------ • 

ch [ll (x + 2vy- f)] 

¢=A exp[ivx- i(/ - v
2

)y] 

ch[ll (x + 2vy- f)] 

rAe 

1 
f = -- lnK, 

2/l 

1 -~ 
A= -LK 

2 

11 . 191 

11.201 

B COOT8eTCT8~~ C 11.181 HeTPYAHO y6eA~TbCR 8 cnpa8eAn~80CT~ 
pa8eHCT8a 

dK ? __ .• , 2 
~ IL - - lj !l ll ~ = K I L I 

dt 

0TC10Aa Ha OCH08aH~~ 11.201 CneAyeT, 4TO 8XOAR~~e 8 8~pa~eH~R 
11.191 ~YHK~~~ f ~A YA08neT80PRIOT COOTHOWeH~IO 

df -2 2 
- + 2t• + K!L I A I = 0 • 11.21 I 
dt 

3AeCb Hen~wHe OTMeT~Tb, 4TO ycnoa~e 11.211 A8nAeTCA Heo6xo
A~M~M ~ AOCTaT04H~M AnR Toro, 4T06~ ~yHK~~~ U ~ ¢ a~Aa 11.191 
6~n~ peweH~eM c~cTeM~ 111. TaK~M o6pa3oM, 6epA npoH3BonbHYIO 
KoMnneKCHYIO ~YHK~HIO A(t) ~ nonaraA 

t 
-2 2 

f=f0 - f(2t· + K/l \A(r)\ )dr, 

~ 

M~ o6AJarenbHO nony4HM peweH~e c~cTeM~ 111 yKa3aHHoro 
RHAa 11.19/. 0AHaKo He np~ n106oM 8~6ope ~YHK~~~ A(t) 
weH~e MO~er 6~Tb nony4eHo H3 MHoroconHTOHHoro peweH~A 
CHCTeMbl. 

8~we 

3TO pe-
3TOlA 

noCMOTpHM Tenepb, KaK08a AHHaMHKa peweHHA 11.191 npH yKa-
3aHHOM 8b1We Bbl6ope ~YHK~HIA f H A. C 3TOlA ~enbiO npeAnOnO~~M, 

8 

) 

J 

4To c~eCT8YIOT ~en~e 4Hcna N_ ~ N+ , YA08neT80PRIO~~e ycno8~10 

1::;, N_ < N+::;, N, TaK~e. 4TO T 1 = ... =TN- ~TN+= ... = TN. npeA
nono~~M, Aanee, 4To np~ m = N_ + 1 , •. ,, N 8blnonHReTCR Hepa8eH
CT8o 

( r 1 - r m) !l > 0 , m = N_ + 1 , ••• , N , 11.22/ 

a np~ m = 1, ... , N+-1 8~nonHReTCR HepaeeHCT80 

(TN-rm)l' <0, m=1, ... ,N+-1. 

nono~~M, HaKOHe~, 

K_ 

K+ 

L_ = 

N_ -
K am an exp [-i(am -an )t] 
- ~ 
2 m,n=t [(rm + Tn + 4v) !l + i(am - an) Ill 

K N - ~ 
2 m,n=N+ 
N_ 

aman exp[-i(am -an)t] 

[( T m + r n + 4 v) !l 2 
+ i (am - an) I' 1 

N 

- ~ am exp(iamt), L+ =
m=1 

~ amexp(iamt) • 
m=Nt 

11 .231 

11.241 

C y4eToM 11.221 nony4aeM, 4To np~ t ... - oo cnpa8eAn~8~ aCHMnTo-
I VU\1'1 

Kexp(2!lr 1t)- K_, Lexp(!lr 1 t)- L_, 

a np~ t ... oo a c~ny I 1 • 231 ~MeiOT MeCTo ac~MnToT~K~ 

K exp (2wNt) - K+, Lexp (l'rNt)- L+. 

0TCIOAa cneAyeT, 4TO np~ t ... ......, peweH~e I 1 . 191 o6naAaeT acHMnTo
THKoiA 

21l2 
11 • 251 u - 2 

ch [!l (x + 2v Y, - r 1 t - q _) ] 

exp [ i v x - i ( / - v 
2

) y ] 
¢ - A 

ch[l'(x + 2vy- qt- q_)] 

rAe 

1 
q_ = -- lnK_ , A_ 1 -~ -L_K 11 .261 

2/l 2 -
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CornaCHO /1.24/ H /1.26/ cnpaBeAnHBO COOTHOWeHHe 

dq_ -dt 
-2 2 

+2v+Kf.L IA_I =0. /1.27/ + 't 

C APYroi1 CTOPOHbl, npH t ... oo peweHHe I 1 . 19/ HMeeT acHMnToTHKY 

u -
2p.2 

ch 2 [p. (x + 2vy - rNt - q_J] 

exp [i v x - i ( / - v 
2 

) y ] 
¢-A+---------------------

c h [ f.L (X + 2 v y - TNt - ~)] 

rAe 

1 1 -'11 
q+ =--InK+, A+ = -L+K+ . 

2p. 2 
Ha OCHOBaHHH /1.24/ H /1.29/ nony4aeM 

dq+ -2 2 
-+rN+2v+Kp. IA+l =0. 
dt 

/1.28/ 

/1.29/ 

/1.30/ 

TaKHM o6pa3oM, peweHHe /1.19/ onHcbleaeT 3Bon~~H~ eonHbl 
/1 ?C I n o""u" /1 '>R I D ··---··-·· --····-- .._T 1 ..,,. ......... ,. ---.-.,,- --····..,, ·•--, .... -.u-•••V•"• ""'"'J..,CIW.L,._- •, i'l+·"'l'l~tv .,""' 

WeHHe onHCbiBaeT 3BOniO~HIO COnHTOHa /2/ B BOnHy /4/. npH K V .< 0 
B cooTBeTCTBHH c /1.30/ B03MO*Ho paeeHCTBO rN = 0. CneAoeaTenb
Ho, B 3TOM cny4ae peweHHe /1,19/ onHCbiBaeT COnHTOH /2/, KOTO- . 
PbiH npHXOAHT H3 6eCKOHe4HOCTH, a 3aTeM OH TpaHC~OpMHpyeTCR 
e eonHy BHAa /4/ nocne 4ero aaxeaTblsaeTCR e ycnoeHo-nepHoAH-
4ecKHH Kone6aTenbHbiH pe*HM. Hao6opoT, ecnH N_>1, N+=N, Tope
weHHe /1.19/ OnHCbiBaeT 3BOn~~H~ BOnHbl BHAa /4/ B conHTOH /2/. 
npH Kv .<0 cornacHo /1.27/ B03MO*HO paeeHCTBo r1 = 0. TaKHM 
06pa30M, B 3TOM cny4ae peweHHe /1.19/ OnHCbiBaeT BOnHy, KOTOPaR 
coaepwana ycnoeHo-nepHOAH4eCKoe Kone6aTenbHoe ABH*eHHe, a 3a
TeM npoH30Wen CPbiB H BOnHa YXOAHT B 6eCKOHe4HOCTb B BHAe co
nHTOHa /2/. HaKoHe~, nPH N_ = 1, N+ = N peweHHe /1. 19/ onHcbl
aaeT 3BOniO~H~ COnHTOHa /2/ C HaH60nbWHM 3Ha4eHHeM ~a30BOH CKO
POCTH B conHTOH C HaHMeHbWHM 3Ha4eHHeM ~a30BOH CKOpOCTH,B 3TOH 
CHTya~HH npH KV > 0 B CHny /1,27/ H /1.30/ HMeeM KTt < 0 H KTN<O, 

T.e, r 1 'N > 0, H, cneAOBaTenbHO, HCXOAHbiH conHTOH H KOHe4HbiH 
COnHTOH ABH*YTCR B OAHOM H TOM *e HanpaeneHHH. 0AHaKO npH KV < 
< 0 B03MO*eH cny4aH C r t r N < 0, T, e. B 3TOH CHTya~HH HCXOAHbiH 
COnHTOH H KOHe4HbiH COnHTOH ABH*YTCR B npRMO npOTHBononO*HbiX 
HanpaeneHHRX. 

10 

2. 3AXBAT H YAEPmAHHE COnHTOHOB B CHCTEME /9/ 

nonO*HM Tenepb B paBeHCTBaX /1.17/ H /1.18/ v = 0. nony-
4aeMoe e 3TOM cny4ae cornacHo /1.5/ peweHHe CHCTeMbl /1/ HMeeT 
BHA 

2p. 2 
Uo 

2 c h [ p. (x - f)] 
• ¢o 

A exp (- i p. 
2 

y) 

ch[p.(x - f)] 
/2.1/ 

rAe ~YHKI..IHH f H A 3aBHCRT TOnbKO OT t H YAOBneTBOPRIOT COOTHo
weHHIO /1.21/ C v = 0. npH 3TOM 04eBHAHO, 4TO peweHHe /2.1/ 
Mo*eT 6b1Tb nony4eHo H3 /1.19/ npH v = 0. HeTPYAHO BHAeTb, 4To 
~YHK~HH U0 H cp 0 exp(ip. 2 y) He 3aBHCRT OT Y. 0TC10Aa cneAyeT, 4TO 
~YHK4HH 

v(x, t) = u
0
(x- ct, t), /2.2/ 

t{l(x, t) = ¢
0
(x- ct, y, t) exp(ip. 2 y) 

YAOBfieTBOpRIOT CHCTeMe /9/ npH E = f.L~ T.e. RBfiRIOTCR MHOrOCOnH
TOHHbiM peweHHeM 3TOH CHCTeMbl, H3 pe3ynbTaTOB npeAbiA~ero na
parpa~a BbiTeKaeT, 4To npH t ·-.- oo 3To peweHHe o6naAaeT acHMnTo
THKOH 

2p.2 
/2.3/ v - 2 

ch [p.x- p.(c + r 1)t- p.q_] 

A 
t/1 -

ch[p.x- p.(c + r 1)t- p.q_] 

rAe ~YHK~HH q_ H ·A_ YAOBneTBOPRIOT COOTHOWeHHIO /1.27/ C v = 0, 
a npH t -+ oo paccMaTpHeaeMoe HaMH peUJeHHe /2. 2/ CHCTeMbl /9/ 
HMeeT aCHMnTOTHKy 

2p. 2 

v - c h 2[ p. X - p. ( c + TN) t - f.L q+]. 
/2.4/ 

A+ 
t/1- ----------

ch[p.x- p.(c + r:N)t- llq+] 

rAe ~YHK~HH q+ H A+ YAOBneTBOPRIOT COOTHOWeHHIO /1.30/ npH v =0. 
HeTPYAHO BHAeTb, 4TO BOnHa /2.3/ 6yAeT cosepwaTb ycnoBHO

nepHOAH4eCKOe Kone6aTenbHOe ABH*eHHe, ecnH C+r 1 = 0. H3 cooT-
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HOWeHHR /1:27/ cneAyeT, 4TO YAOBneTBOPHTb 3TO ycnoaHe MO*HO 
TOnbKO B cny4ae, KOrAa KC >0. AHanorH4HWM o6pa30M nerKO y6e
AHTbCR, 4TO BOnHa /2.4/ 6yAeT HaXOAHTbCR B ycnoeHo-nepHOAH-
4eCKOM KOne6aTenbHOM pe*HMe, ecnH C+rN = 0. B COOTBeTCTBHH 
c /1.30/ 3TO B03MO*Ho TOnbKO npH KC > 0. TaKHM o6pa3oM, npH 
KC>0 nony4eHHOe HaMH MHOrOCOnHTOHHOe peweHHe /2.2/ CHCTeMW 
/9/ B 3aBHCHMOCTH OT BW6opa napaMeTpOB 3TOro peweHHR MO*eT 
onHcweaTb HecKonbKo AOBonbHO HeTpHBHanbHWX npo~eccoe. HaH6o
nee HHTepeCHWMH H3 HHX RBnR~TCR cneAy~He. npe*Ae ecero 3AeCb 
HMe~TcR peweHHR, onHcwea~~He conHTOH BHAa /10/, KOTopwH npH
XOAHT H3 6eCKOHe4HOCTH, a 3aTeM 3aXBaTWBaeTCR B ycnoBHo-nepHo
AH4eCKHH Kone6aTenbHWH pe*HM, H peweHHR, OnHCWBa~He BOnHy, 
KoTopaR coeepwana ycnoeHo-nepHOAH4eCKoe Kone6aTenbHoe ABH*e
HHe, a 3aTeM npoH3owen cpwe H aonHa ywna a 6ecKoHe4HOCTb a BH
Ae conHToHa /10/. B 3TOM cny4ae, T.e. npH KC> 0, ao3MO*HW TaK
*e peweHHR, OnHCWBa~He 3BO~~H~ COnHTOHa /10/ B COnHTOH TOrO 
*e BHAa, HO ABH*Y~HHCR B npRMO npoTHBOnonOIKHOM HanpaBneHHH. 
AnR Toro 4T06W 3TO RBneHHe HMeno M8CTO, Heo6XOAHMO BWnOnHeHHe 
HepaBeHCTBa 

(c + r 1 )(c + rN) < 0, 

KOTOpoe, 04eBHAHO, He npOTHBOP84HT COOTHOW8~HRM /1.27/ H 
/1.30/. Hao6opoT, npH KC <0 peweHMR yKa3~HHWX awwe THnoa He
B03MO*Hw. 0AHaKO H B 3TOM cny4ae peweHHe /2.2/ o6naAaeT AO
BOnbHO Heo6W4HOH AHHaMHKOH,CpaBHHTenbHO, HanpHMep, C AHHaMH
KOH MHOrOCOnHTOHHOrO peweHHR CHCT8MW /8,4/ 

av av a 2 
-. - + c- = 2K -. - I "' I ' 

. a.p a 2 .p 
1-.-=Vt/J+-.--

at ax ax at ax 2 

B 3aKn~4eHHe OTMeTHM, 4TO CHCTeMa /9/ 
KanbHWMH 3aKoHaMH coxpaHeHHR BHAa 

aTm axm 
--+-
at ax 

0, m=1,2, 

rAe 

T = 1 
2 

v' X 1 = c v - 2K I"' I ' 

o6naAaeT ABYMR no-

T 2 = ; v2- 2K (vI t/J 12 - I : ~ 12 - E I t/J 12) ' 

c2 
x 2 = - v 2 - 2 c K v I ·'· 12 + 2 21 ·'· 14 2 < a"' a"' a. "' a t/J 'I' K 'I' - K -.---+--) 

2 ax ih ax at . 

12 ' 

0TC~a CneAyeT, 4TO Ha 6WCTpO y6waa~HX no X peWeHHRX CHCTeMa 
/9/ HMeeT ABa nepewx HHTerpana 

()() 

1m= fTmdX, m=1,2. 
-oo 

HeTPYAHO y6eAHTbCR, 4TO Ha peweHHH /2.2/ 3TH HHTerpanw npHHH
Ma~T cneA~He 3Ha4eHHR: 

8 8 
11=4lpl, 12=-Cif'l • 

3 
0TMeTHM TaK*e, 4TO, nonaraR H = -I 2, Mbl MOIKeM 3anHCaTb CHC

TeMy /9/ B cneA~eM raMHnbTOHOBOM BHAe: 

av a 8H 8H 8H 
-=- =0. 

at ax 8v 81/J 81/J 
OTMeTHM, HaKoHe~, 4TO e~e 6onee pa3Hoo6pa3HOH AHHaMHKOH 

o6naAa~T MHOrOCOnHTOHHble peweHHR CHCTeMW /S,a/ 

2 . . 2 a v a av a 2 a v 2 
3---.-[-.-+-.-(3v +--2 +8Kit/JI ))=0, 
al ax at ax ax 

. a .p a 2.p 
1 -~ v,/, ..... --

ay ' ax 2 

H TeCHO CBR3aHHOH C He~ CHCTeMW/?/: 
. . 8 . 

av av av av a 2 
- + c-. - + 6 v -. - + -:-T + 8K .;.._ I"' I = 0 ' 
at ax ax ax ax 
a2.p 
-- + vt/J = Et/J 
ax 2 

6onee AeTanbHO 3TH eonpocw paccMoTpeHw e pa6oTax 18 • 91 . 
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MenbHHKOB B.K. P2-88-328 
3aXBaT H YAep~aHHe COJIHTOHOB B HeJIHHeHHhlX 
HHTerpHpyeMb~ CHCTeMaX 

B PHAe HeJIHHeHHb~ HHTerpHpyeMb~ CHCTeM HaHAeHbl pemeHHH 
OllHChlBaro~e COJIHTOHhl, KOTOphle npHXOAHT H3 6eCKOHeqHQCTH, 
a 3aTeM saXBaTb!BaiDTCH B yCJIOBHo-nepHOAHqeCKHe KOJie6aTeJib
Hhle pe~Mbi. HassaHHbie pemeHHH nonyqeHbi c noMo~bro MeTOAa 
o6paTHOH saAaqH pacceHHHH. YKasaHHbie pesyJibTaTbi HMeroT 
TeCHyro CBH3b C PHAOM npo6JieM rHAPOAHHaMHKH, cPH3HKH nJia3Mbi, 
cPH3HKH TBepAOrO TeJia H T.A. 

Pa6oTa BhmonHeHa B lla6opaTopHH TeopeTHqecKoH cPH3HKH 
OIDU:I. 

llpenpHHT Ofu.e.tUIHeHHoro HHC111T)'T& RJl8pHhiX accneJJ;oaaHHA. ,lly6aa 1988 

ITepeBOA r.r.CaHAYKOBCKOH 

Mel'nikov V.K. 
Capture and Confinement of Solitons 
in Nonlinear Integrable Systems 

P2-88-328 

Some nonlinear integrable systems were found to have 
solutions describing solitons that come from infinity and 
then are captured into conditionally periodical oscillate 
ry regimes. These solutions were obtained by the inverse 
scattering method. The obtained results are relevant to 
some problems bf hydrodynamics, plasma physics, solid 
state physics, etc. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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