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nnR 60nbWeH ~aCT~ ~HTerp~pyeM~x Knacc~~eCK~X c~CTe~ ~aCTH~, 

B3aHMOAeHcTBylOt.1lHX Me)l(AY CooOH H C BHeWHIo1M noneM /1~4/ • K HaCTOR

~eMY BpeMeHH HaHAeH~ cnoco6~ nOC T poeHIo1R peweHHH ypaBHeHIo1H AB~

*eH~R B RBHOM BHAe. Bce 3TH CHCTeM~ 06naAa~T napOH naKca 101, 

cneAOBaTenbHO, - N HHTerpanaMH ABH~eHHR.nonHHOMHanbH~MH no HM

nyn bcaM ~aCTH~ . OAH~H 1013 HHX RsnReTCR raMHnbTOHHaH 

2N p. N 
H :\: (-' +W(x.)) + ~ V(x.-x . ) I II 

j = l 2 i> j I J 

Cl>YHKLtHH IV(~. w({) I He FlsnRIOTCR npOH3BOJlbHbU-1H. 11HTerpHPyeHoc Tb 

CHCTeM C raMHnbTOHHaHOM III HMeeT MeCTO JlHWb B cneAY~~X cny
4aRX / 1~4.8/: 

a 
VIe> : "fE . W{e> to, yf 21 : 12al 

a
VIe> Bh 2{(/2) ' W{e> = 10 , y.fl: 1261 

VIe> = aP{e> , W{e> = °: 12./ 

VIe> ~ ;2 • W(e> - Y I (4 + Y2e + y,(; 13al 

V{e>: a W{e> YI ch~ + Y2 ch( + y,sh( . /361 
sh2((/2) 

E 

3AeCb P({) - ~YHK4HR Be~epwTpacca; a. Yl 'Y2'Y3,r - npOH3BOJlb
H~e nOCTORHHble. 

~JlR CHCTeM 12a-61 6b1JlO n peAno*eHo HeCKOJlbKO cnoc06oB nocTpoe
HHR AOnOJlHHTenb Hblx HHTerpanOB ABH*eHHR / 3~ / ,KOTopble npHBOART 

K OKOH4aTenbHOHY peWeHHI") 3aAa4H - HaxOIt<AeHHIO I xi (t) I. npYl 3TOM 

3aSHcHMOCTb Xi OT apeHeHH onpeAeJlReTCA nocpeACTBOM anre6paH4ec
KI>tX III Tpl>trOHOMeT pIll 4eCKI>tX ¢)YHKU,HH . UHTerpHpOBaHllle y p aBHeHHH ABH

*eHHR B cn~4ae 12s 1 YAanOCb BblnonHHTb MeTOAaMH anre6paH4eCKOH 
reOMeTplo1H 7!: x jet) ABnRM)TCR HynRHH 0 -¢)YHKU,MH PHMaHa. 

anR HaHAeHHblX OA HHM 1013 aBTOpos / S/ CHcTeH 13a-6/, 0606~a~Hx 
12a -6/, 3TH c noc06b4 He ReJlR~TCR 3~eKTHBH~MM, H np06neMa RSHOrO 
HHTerpI>tpOBaHHR y pas HeH HH ABH~eHHA OCTaeTCR OTK p~TOH . 

B pa60Tax /9 ,10 / 5~na YCTaHoBnel~a CB R3b Me)t(AY peweHHAM~ CH 

CT eM 12a-el npH W c: 0 H AB H)t(e HHe M n Onl')COB peweHH H HenH H eH H~x 
3BOnlOLJ,HOHHbl X ypasHeHIo1C1: OAHo Me pHoro H ABYM.epHoro KAB , 6 IO p r epca

XonQa . Mbi n OKaM<e M. ~T q ,rn>Ao GHaR cBR!ib' cy~ecT ByeT v. An R CIo1CTeM 
, . I I 
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13a -6/. 60nee Toro , OHa Mo* e T 6~Tb Hc no n b30 Ba Ha An A nocTpoeH HR 
peweHH~ COOT BeTCT BY~HX y pa BHeHHH ABH~eHH R npH HeKoTop~X o r pa
HH 4eHHRX Ha Ha 4aJ1bHble ycnoBHR H nOCTORH Hble a , Yl • Y2, Y 3 ' 

Pa CCMOTpHM CHa4ana CHCTeMY ypaBHeHHH n e p Bo ro no pR AKa 

• N 
x. (t) =A l: Z (x . -x .) +Y (x . ). i =l••••• N. 	 /4/ 

1 j ;t i 1 J 1 

HO*HO nOKa 3aTb , 4TO pewe HHA 141 YAOBne TBo pRCT ypa BHe HHRM ABH )t(e
HH~ . on peAeJ1ReM~M r aMHnbTOHHaHOM I II B c nY4a~ x 13a-6/,n pH c n e
~HallbHOM Bbl60pe <l>YHK~HH Z«(.). Y«() H nOCTORH HblX B /3a - 6 / : 

- I 2
Z «() =~ • Y(~ ) = a~ + (3 , 

/ 5a / 2a a =Y 1 = - - , - -afl. = - aA(N - n, -A 2; 
2 

Y2 Ya 

Z(,;) = Olh.£.. Y (,;) - a oh~ + fl • /56/2
2a	 a .,. _ A2.YI = - 4"" Y2 = - afl. Ya = - aA(N- 1.). 

TaKHM 06pa 30 M, HccneAOBa HHe 141 n03B0J1Re T Ha HTH pe weHH A ypa s 
HeHHH ABH*e H H~ AnR CHCTeM 13a -61 C Ha4aJ1b H~MH ycno BHRMH 

N 
p . (0) 	 = A l: Z (x . (O) - x. (0)) + Y(x,(O)) . /6 / 


1 j ~ i 1 J 


Bem14101H bI x i (0) n peACTa Bfl RIO T CooOH Ha l..4anbHble YC IlOBHR AIlR 
C HCTeM~ 141 H MorYT 6b1Tb Bbl6paHbI n pOH3B0 J1bH blMH. 

nOKa*eM Te ne pb , 4TO CIo1 CTeMa 141 n pH yc no BHR X 151 o npe Ae I1R e T 
c HHr yJ1Rp Hble pewe HHR HeOAHopOAHblX ypaBHe HHH THna 6lO pr e pc a 
Xon$a. C :n OH lI e nblO n0J10*HM, KaK H B / 10, I ll, 

/7a/ 
u (x,t ) = { i~I (X-X i (t) ) _I , 

•:>: ctb 1 - xi (t) /75/ ,= I 2 

npH Io1Cn0I1b 30BaHHH ypaBHeHHH 141 H ~YHKIIHOHa I1 b HOrO COOTHoweHHR 
AllR <l>YHK ~HH Z(,;) BHAa /5/. 

Z(~) Z '(~) - Z'(~)Z(~) = Z(~q)[Z'(~) -Z'(~)l, 

MO)!(HO Bblpa3HTb np0lo13BOAHble u(I., t) no BpeMe HH 4epe3 u, u ' Uxx Hx 
$YHK~HH, 3aBHCR~lo1e TOI1bKO OT aprYMeHTa x: 

A 	 U, = - '2( u ,.+ 2uu,) + (uo/11 (x) +0/1 1 (X))" 	 /8a/ 

u, = -A(u,.+uu,) + (uo/12(1) +0/12(1))" 	 /86/ 

2 

r Ae 

'" I (x) = - a X 
2 

- fl ; "' 1 (x) = aNx • 	 /9a/ 

'"2 (x) = - a ch x - /3 ; "'2 (x) = aN sh x • 	 /96/ 

nOACTa HOBKa MIo1 Vex, t) .., u - A 
- 1 

"'I, 2(x)'''0l+<HO npHsecTH 18a -61 K BYI 

AY 

/ 10/+ c1 v:IX + C 2 VV x ... '" (x) • Vt 

HeoAHopoAHoe ypaBHeHHe 6~pr epca -Xon¢a 06naAaeT n peAc Ta BneH~eM 

n aKca H scerAa Mo*eT 6~T b n pHseAeHO K nHHeHHOMY . KooPAHH aTbi 
4aCTHlt x j (t), corIla CHO 171, o n peAemUOT nOJ1o*eHVl e nOI1IOC OB e ro pe 
weH HH . .ilnR HaWHX lI eIl e~ YA06H ee paC CMaTp J.1SaT b Henoc peACT s eH HO 
ypaBHeHJ.1~ IBa -6/ . n p J.1 MeH~~ nOAC Ta HOBKY 

<1>, 
U = const-, 	 /1 1/ 

<I> 
nonY4HM 1-'13 18a-61 IlHHe~ H~e ypaBHeHH~ An~ ~ (x , t) ; 

A 	  / 12a/<I> + - <I> - <I> '" (x) - <I> '" (x) = 0I 2 lIX • I I ' 

<1> , + A<I>" - <I>,"'2( x) - <I>J;2 (x) c O . 	 /126/ 

H3 17a-fil c neAyeT, 4TO M~ AOJ1*H~ Ha ~TJ.1 peWeHJ.1~ 112a-6/, YAOB
J1eTBOp~lOutJ.1e Ha4anbHbl M yCI10B J.1~ M 

N 

11 (x - x i (0) • / 13a/ 


<I> (x, 0) ; - ) X - X;(O) 

11 Sh- - -	 /136/
i ,., )1 2 

~HT epecylOUtllle Ha c B enHI.IHH~ x jet) RBnAIOT C ~ Hyn~MVI !l>Y HK UHH </l(x, t) . 
Pewe HHe 3aAal.lH KOWH AIl~ y paBHe HJ.1 ~ 11 2a -61 C Ha 4 anb H~MH YC J10 

BHAMH 113a-61 Mo*eT 6~T b n0J1Y4 e Ho cI1e AYlOutHM 06 pa30M . 6YAeM HC Ka Tb 
<l>YHKUHH <I>(x. t ) B BHAe 

N 

<1>(1) (x, t) c :\: x' c O ) (t) / 14a/ 


~ _ 0 • 


( 2) N • N- k (2) 
<I> (1. I) - l: (Bh..!. ) (oh.!.) c k (t). 	 /146/

k _ 0 2 2 

nerKO y6eAHTbcR B TOM, I.ITO cOOTseTCTSYIOU4He ¢YHKltHH u(x.t) HMelOT 
BHA /7a - 5/. nOAc TaBnRR / 14/ B /12/ H HcnOll b3YR RBHble BblPa*eHHR 
/9/ AllR "'12 (x), of l 2 (X), nonY4HM CHCTeMbi 06b14Hblx AH<l><!>e peHUHan~HblX 
y pa BHe HIIII' nepBo ro 'nO P.AAKa AnA c (~,2 ) (t). BSOt:jR 0503Ha l.l e HH e C (f (t) = 

3 
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== tc~) (t) •••• c(~ (t)l, l -1,2, MOlKHO 3anio1caTb 3Tio1 Cio1CTeMblt 

B ¢,opMe 

dc(~) = i(d e~(.)(O), /15/ 

dt '(d _ 
rAe T - He 3a Bio1CR~He OT BpeMe HH H Ha 4anb HblX 3Ha4eH HIo1 KOO PAH-
HaT Ix; (0) I MaT pH4b1 pa3MepOM (N + 1) x (N + n, OT11H4HblMH OT HY11ft 
OKa3blBaOTCR nHWb cneAYO~He HX 3neMeHTbl: 

(I) (I) (I) (I) 
(I) =a,Too = -f3, T02 =-a, TN_ IN=-Nf3, TN_ _ 2a, T NN-IIN 2 

T(J) (I) ( ) ,,-I = (N + 1 - k)a, T" 1= - (k + 1)" T I (k +l)(k + 2)+ #J, kk +2 = a • /16a/ 

l<k<N-2'- - ' 

T(2) N T(Z) = _ 1.. (a + (3), T(2)=_.!!...= --a.00 01 2 02 24 

T (2) N ( _ ") T(2) _ 1- 3N T (2) ( "l T (2) 3a ,10 a ,..., 11 - --a, 12 =-a+,.... 13 =--,t:e_

244 

(2) (2) l-N 
TN _ I N- 2 = (a - f3), TN_ I N-I = -- &, TN_I N= - ~ (a + (3) ; 

4 

(2) 1 T(2) N(N+1)a ' _ = 2'(a + f3) ,TNN I NN 4 ' 

/ 166/ 
(N + 2 - k) (N + 1 - k) ( 2)T(2) (k +l) (a+f3 ) , 

at Tkk+lk,-2 4 2 

T (2) (k + l)(k + 2) a, 2 < k < N _ 2, 

kk+2 
 4 

Aa11ee H3 /13a-6/ c11eAyeT, 4TO C(,) (0) MorYT 6blTb BblpalKeHbl 
4epea Be11H4HHbI lx, (0) I:, , (I) 
e(J) (0 = (-l) l: x,\ (0) ... x,\ (0), eN (0) = 1 , /17a/
N-k ) 

I~'\I .. ,<A,.!' N I k 

N x~ (0)
e(2) (0) = {-l)N-k l: xAI(O) xA,(O)k eh .. , eb-"-- [J sb 2 

l~'\l ..,<A,~N, 2 2 ~,I:>-t..,A" /176/ 

nOCKOIl bKY MaTplo1 l,tbl T(l) /16a-6/ - n3cToidH ble, n e r KO Ha~n1 pewe
HHft ypaBHeH H~ /15/ : c(')(t) = exp (t T(' ) c' (0) , npHBeAeM TaK)Ke 

Bbtpa)t(e HIo1f1 Anfl ItlY HK ~Io1~ 4J(x. t) t 

4>(I)(x, t)= ~ xklexp(tT(I»c(l)( O)l /18a/k _ 0 k 

N k N- k • (2) ~(2) 
4>(2)(X,t) = 

k l: (8h~) (et>..'S) I exp(tT ) e (0) I, /186/ _ 0\ 
2 2 

QopMynbl /16-18/ Aa~T peweHHe nOCTaBneHHOH HaMH 3aAa4H 06 HH
TerpHpOBa HIo1 H ypaBHeHHH ABH)t(eHHfI AnR CHCTeM /3a-6/ C Ha4aIlbHblMio1 
ycnoBHRM\.1 /6/ : KOOPAHHaTbl 4aCTHI,t xi (t) RBnRIOTCR HynRMio1 ~YHKI,tHH 
/19a-6/. TaKHfot )t(e cnoc06oM MO)t(HO HaHTH RBHble PEfweHHR ypasHeHHH 
ABH)t(eH\.1f1 \.1 AIlR 60nee 06~\.1X, 4eM /2a - 6, 3a-6/, HHTerpHpyeMblx 
KnaCCIo1'-1eCKHX CHCTeM/ 12/. CBR3aHHblX C nony n pocTblMIo1 anre6paMH 11101. 
raMHnbToHHaH 3THX CHCTeM HMeeT CTPYKTYPY, HanoMHHa~y~ /1/; 

N Npr
H - l: (-2 + W (x ,)) + l: (V (x , - x, ) + V (x I + x, » 

i = Iii> j I J ) 

rAe IV,wl MoryT n pHH~MaTb cneAy~~~e 3Ha4eHHR: 

V«() = -=-, w«() + y t 2 + Ygt4+ y4 t 6 
, / 19a/--Yl 

2t2 t 2 

V«()* _&_, W(t): Yl + ~ +Y3eht + Y4ch 2t , /196/ 
sh21. sh 2.t 8h2t 

2 2 
HanpHMep , B C11Y4ae / 196/ H Ha4a11b H~X yC110BH~ /6/ npH y(t) = 
= a cht + f3 etht + y etb£, Z (t) ~ ethl. Be11~4HHbI x, (t) YAOBJ1eTBOPftIOT 

2 2 ' 
CHCTeMe ypa BHeHHH nepBoro nopRAKa, 0606~a~eH /4/: 
, N 
xi(t) = A l: [Z(x i - Xj) + Z(X; + x 

J
.)] + Y(xi) /20/ 

j # ; 
OPH 3TOM nOCTORHHble at Y

1 
, Y 2' Y3' Y 4 CBfl3aHbl C A. a. f:J. Y COOT

HoweHHflMH 

a ~_A2, Y __ y(y+f!) ~ a 2 

1 9' Y2 ... - 2 • Y3 - a(f3 + y + 2A(N-l», Y, - - 4'

J /21/ 
C\.1CTeMe /20/ TaK*e COOTBeTcTsyeT cHHrynRpHoe peweHHe HeOA

HopOAHoro ypaBHeH\.1R 6~prepca-Xon~a, nOCTpOeH\.1e KOToporo n03BO
( N N .h~(O)e 2) (0) = (-1) n k It... ,N. IU:jeT I'WHTH fl)YHKI,tHH xi (t) . 
o i= 1 2 B aaKfll()4CH\.1e OTMeTHM, '-ITO HcnOflb30aaHHbl14 HaMH f~eTOA He 

n03BonACT H.:1I1TYt peweHIo1A ypaBHeHIo1~ ABH)t(eHHA AflR Clo1CTeM /3/, /19/ 
nplo1 OTCYTCT0lo111 OrpaHJ.14eHHYI /6/ Ha Ha4aIlbHble ycnoBHR 1Pi(O). 
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Xi (O)! " /5 /. / 12/ - Ha nOCTORHHble la. y! ..... y.1. ~03MO)l(HO. 
~ccne~OBaH~e 3 T~X C ~ C T eM B o6~eM c nY4ae np~BeAe T K yCTaHoBneHH~ 
Io1X CB~3101 C peweHHRMH 60nee c nml( Hbi X Henlo1Hev, HblX 380f1104J.10HHblX 

ypa BHeHHi:1. 
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11114 1"Ut MII 1\.11 •• tku,II,,1I11\,1I1 I II p5-Rl.-r; I 0 

11111 '-~ I SII\py HI·I,·~a.1 ...r"III\ III! ttHl~DllleH litHIC: II J,III1J1ellllt'
'.fli IJI 1111 1"'IlI..,IIII 1111CIJ~11i IIIO;IIIOI "U YIIII nll('IUlIl I.iJl'III'l'iU· u-XUIII\Jl1 

V("'UUI"IIIIIUJIlItHrJt CItH"" H<"&)\Y ~UI II.PIIIII·M KJI,lc'c-It'IC('kUX III1Tel'

IHlllV1!MhlX 1·1t1 ··lt~H 11111' 1111\ 110 1I11,'UIIU"M JUIlH!. npu 1I1"J(U,'Olll.l i( IlU"',lJIL

IIMK YC...,UlltHRX 11 lH'Ull'UllnMlt III!O}UIUPDJUIOI'l> YI>ilnIIl'IIUn lilOpl'epcn-Xon

clJ.l, oOnull.:llOllllIMH IIIlJIIOCIfI.z~1t OCUn,'lllItll''fHMlI. 11'':1 ellA1h 11O')IJOJUlc'r 
B pfiAe UOBbIX cnY4aelt IInO,.H PCWf'IUIR ypnHnelU1ti AmmellllR CHCTeM 

c npOH3BOnbl-ibIM \fHenOM \laCTlUt. 

PaGoTa BblnOJIHeHa B JIaGopaTopHH TeOpeTlNeCKoit c!>1i!lHKIf OIDIH . 

npenpHHT 001.eJVlHeHHOrO KHCTHTYTa RAepHlolX Hccne,q,oBaHHA. .QyOHa ) 984 

ITepeBO,n a BTo p OB 

Inozemt s ev V. 1.. Meshcheryakov D. V. 	 P5-B4 -110 
Integrabl e Particle Systems in an External Field and 
Singular Solutions of the Inhomogeneous BUrgers-Hopf Equation 

The connect i on is found between the motion of classirnl 
integrable particle systems in an external field under cprtnin 
initial condi tions and solutions to the inhomogeneous BUrgers
Hopf equation, which have pole singularities. This conncction 
allows us in some new cases to obtain solutions to til(' ('qus
tions of motion for systems wi th fln arbi trary numb .... r 01 
particles. 
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