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4~cno ~3BeCTH~X K HaCT~R~eMy epeMeH~ KnaCC~4eCK~X HHTerpH
pyeM~X MHOr04aCT~4H~X CHCTeM, B3a~MOAeHCTBHe B KOTOPWX onpeAe
nReTCR ABYX4acT~4H~M~ c~naM~, KpaHHe orpaH~4eHo 11•31. Bee 3TH 
C~CTeM~ OAHOMepH~ ~ ~Me~T raMHnbTOHHaH BHAa 

N p~ N 
H0 = I ..:..L + I v (xi - xJ. ) , 

i=l 2 i > j 
/1/ 

rAe 

/2a/ 

~n~ 

/26/ 

P({3~) - <I>YHK~~R BeHepwTpacca; a, {3 - npoHaeonbH~e /He o6Raa
-re.r:-:..P.o :::~~c::i:::c: ::::.:.:::./ noc-rc~:-n-::..:c. 

J.iHTerpHpyeMOCTb 3aAa4 0 AB~meH~~ TaK~X C~CTeM 4aCT~~ BO 
BHewHeM none YAanocb ycTaHOB~Tb e e~e MeHbweM 4~cne cny4aee14 ,51. 
Ecn~ npeACTaB~Tb raM~nbTOH~aH eaa~MOAeHCTB~R c~cTeM~ /1/ c eHew
H~M noneM e <t>opMe 

N 

Hint = I W(xi ), 
i=l 

V(~) = oM: • 
sh2 

2 

/3/ 

/4a/ 

/46/ 

B pa6oTe 161 aeTopoM 6~no noKaaaHo, 4TO AnR ABYX cTeneHeH 
ceo6oAbt cn~coK /4a-6/ MomeT 6~Tb 3Ha4~TenbHO pacw~peH .H, e 4acT-
HOCTH, BKnl04aeT Ha6op 

/51 

16 1 B 3TOH aaMeTKe M~ noKameM, 4TO 4aCTb peaynbTaToe MomeT 
6~Tb o6o6~eHa AnR c~cTeM N 4acT~~. T.e. nony4HM Hoe~e Ha6op~ 
IV, WI, AnR KOTop~x N-4aCT~4H~e CHCTeM~ c raMHnbTOHHaHOM 
H = H 0 +Hint o6naAaiOT N He3aBHCHMbtMH HHTerpanaMH ABHmeHHR. 

J.icXOAHbiM nyHKTOM Hawero paCCMOTpeHHR RBnReTCR 3KBHBaneHT
HOCTb ypaeHeHHH ABHmeH~R, onpeAenReM~x raMHnbTOH~aHoM H0 c no
TeH~~anaMH B~Aa /2a/, H MaTpH4HOrO paeeHCTBa/1,2/ 

df - = I f, H 0 l = [ f, m]. 
dt p /6/ 

rAe f, m - MaTpH~bl pa3MepoM NxN, { ... )p - CKo6KH nyaCCOHa, 
[f, m] = fm- mf. BcneACTB~e /6/ co6CTBeHH~e 3Ha4eH~R e He 3aBHCRT 
OT epeMeHH H COCTaBnRIOT Ha6op N He3aBHC~M~X ~HTerpanOB AB~meHHR. 
CTPYKTypa MaT pH~ f ~ m, o6pa3YIOIIIHX napy JlaKca, 6~na enepe~e 
HaHAeHa e 11•21 : 

fjk = pj8Jk + (1-8jk )R(xj- xk)' 

mjk =mjj8jk + (1-8jk)R'(xi -xk), j,k=l, ... ,N. 

<!>yHK~HR R({), CBR3aHHaR C noTeH~~anOM V({) COOTHOWeH~eM 
V(.f) = R2 ({') + const., MomeT npHH~MaTb 3Ha4eHHR H3 cneAYIOIIIero 
Ha6opa: 

R({) = t 2.., ~ acthM:_, 
~ sh P'> ' 2 

2 

a cn{3~ d.n at: 
---:::::DE" a ~ I 
sn~ ' sn{3~ 

171 

!81 

Ecn~ AB~meH~e c~cTeM~ onpeAenReTCR raM~nbTOH~aHOM H = H
0 

+H. , 
np~4eM Hint ~MeeT B~A /3/, B~4~cneH~e npo~3BOAHOH MaTp~~~ ~gt 
epeMeH~ C y4eTOM /6/, /]/ TaKme He COCTaBnReT TPYAa: 

[i,ml-w' 

rAe w' - A~aroHanbHaR MaTpH~a: w ~k = 8jk W'(x i). 
PaccMoTpHM Tenepb MaTpH~~ L ~JM paaMepoM 2N x 2N, 

6no4HYIO CTPYKTYPY BHAa 

q = 8 Q(x ), sJk=8JkS(xJ. ). 
jk j k J 

,I ' 

/9/ 

/10/ 

/11/ 
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1-13 /10/ cneAyeT, 4TO COOTHOWeHI1e JlaKca, n03BOnRIOIIIee nony411Tb 
AOnonH11TenbH~e 11HTerpan~ ABI1*eHI1R, 

dL 
- = [L,M}, 
dt 

11MeeT MeCTO, ecn11 B~nonHRIOTCR MaTpi14H~e paBeHCTBa 

df dt = [ f, m J- Is, q I. 

dq 
- = [ q, m] + Is, Yl. 
dt 

rAe I a, bl - aHTI1KOMMyrarop MaTPI11.1 a, b. 

/12/ 

/l3a/ 

/136/ 

CpaBHI1BaR /13a/ c /9/, HaAAeM CBR3b Me*AY ¢YHK1.111RMI1 Q,S,W : 

2Q((JS(~ = W'(~. /14/ 

B~411CnRR npoi13BOAHYIO MaTPI11.1~ q 11 y411T~BaR crpyKTYPY q,s.~ m 
/7/, /11/, nony411M, 4TO /136/ 3KBI1BaneHTHO cneAY~I1M ypaBHeHI1RM 
AnR Q, S, R: 

[ Q ((> - Q ( !)) 1 R '( f- 'I) + R (f - 1) )[ S (~ + S (!))] = 0, 

Q '((> = 2S (f) • 

/15a/ 

/156/ 

HcKnl04aR S 113 /14/, /15/, HaAAeM, 4TO ycnoa11e 113ocneKrpanbHOCTI1 
MaTPI11.1bl L /12/ 11Meer Mecro, ecn11 Q(f) YAOBneraopReT ¢YHK1.1110-
HanbHOMY ypaBHeH1110 

2 [ Q (~ - Q(!))] R '(f- !)) + R (f- 1)) [ Q '(f) + Q '(!))] = 0 /16/ 

W(f) = ~ Q 
2(f) + const. /17/ 

HeTPYAHO HaATH peweHHR /16/, npHHI1MaR ao BHI1MaH11e, 4TO R
OAHa 113 ¢yHK1.111H /8/. 3TH peweHHR HeTpi1BI1anbH~ ni1Wb B cny4ae 

R(f) = ; , Q = y f /np11 3TOM Mbl npi1 XOAI1M K 113BeCTHOH HHTerpHpye

MOH c11creMe /4a// 11 

4 

R (f) = ..!::. • Q (f) = y f 2 + P 
f /18/ 

rAe B,p - npoi13BOnbH~e nocTORHH~e. CornacHo /12/, /17-18/ cH
creM~ c raM11nbTOHI1aHOM Ho + Hint , onpeAenReM~e Ha6opaMI1 

/19/ 

W(f) = ych(2f3 + 8), 

1 2k 
lt.=2kSp(L ), k = l, ... ,N. /20/ 

B~nonHeHI1e MaTpi14H~x paaeHcTa r11na /9/, /136/ yKa3~Baer nyrb 
K nocrpoeHI110 e111e OAHOrO Knacca N-4aCTI14H~X CI1CTeM, o6naAai011111X 
napoA JlaKca. AeAcTBI1TenbHO, 113 /9/, /136/, /15/ cneAyer, 4TO 

CKnaA~BaR /21a/, /216/, nony411M: 

JlerKo B11AeTb, 4TO np11 ycnoa1111 W(~ = Q(f) napa Marp111.1 
-
M = m pa3MepOM N x N YAOBneTBOpReT COOTHOWeHI110 JlaKca 
acneAcTBHe cylllecraoaaHHR peweHI1R ypaaHeHHR /16/ r11na 

/21a/ 

/216/ 

- y2 
L = -+ q 

2 
/12/, r.e. 
/18/ Ha6op 

/22/ 

ra Kll<e onpeAen,;e r N -4aCT114HYIO CI1CTeMy c raMI1nbTOHI1aHOM Ho + Hint, 
o6naAaiOIIIYIO N He3aBI1CI1M~MI1 11HTerpanaMI1 AB11ll<eHI111 

1 - k 
Ik = kSp ( L ) , k = l, ... ,N . /23/ 
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0TMeH1M, 4TO CHCleMa A,qnepa I S / /46/ .ABJl.AeTCR 4aCTHbiM CJ1y4aeM 
/22/ np11 o ... + oo, ye ... const. 

nocKOJlbKY nPH ABHlKe.HHH 4aCH11.1 B CHCTeMaX /19/, /22/ He 803-
HHKaeT npocT~X aCHMnTOTH4eCKHX COCTO.AHHH, HCCJleAOBaHHe CK060K 
nyaccoHa HHTerpaJlOB ABHlKeHH.A /20/, /23/ (lj,I k ! p Tpe6yeT npHB
Jle4eHH.A anre6paH4eCKHX MeTOAOB /eCJlH 3TH Be11H4HH~ o6pa~a~TC.A 
B HYilb, COOTBeTCTBy~~He AHHaMH4eCKHe C~TeM~ .ABJlR~TC.A nOJlHOCTb~ 
HHTerpHpyeM~MH/. 3TO HCCJleAOBaHHe 6yAeT npoBeAeHO aBTOpOM 
B OTAe11bHOH pa6oTe. 
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HHo9eMQeB B.H. 
0 AB~eHHH KJiaCCHtJeCKHX HHTerpHpyeMbiX CHCTeM 
B3aHMOAeHCTBYI<JIIUiX tJaCTH~ BO BHeiDHeM none 
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MeTOAOM H30CneXTpaJibHOH Ae~OpMa~ HaHAeHhl HOBhle KJiac-
CH'leCKHe CHCTeMbi -C raMHJibTOHHaHOM BHAa 

H 
N p~ N 

.I. (~+W(x 1. )+ ~ V(xi-XJ· ) (N~2), 
I= 1 .:; i > j 

Pa5oTa BbinOJIHeHa 
OIDIH. 

B na5opaTOpHH TeopeTH'leCKOH ~H3HKH 

Inozemtsev V.I. P4-83-418 
On Motion of Classical Integrable Systems of Interac ting 
Particles in the External Field 

New classical systems with a Hamiltonian of the form: 

possessing N independent integrals of motion are found within 
the isospectral deformation method. 

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