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113BecTHO, 'tITO HeKOTOpHe HeJll'IHefume 3BOJIIOIJ,HOHHHe ypaEHeHIDI (H3V), 
IlliTerpHpyeMHe MeTO,n;OM OÓpaTHofÍ 3a,n;a'tlli pacoemnm (MOSP), OÓJIa,n;aIOT He

TpJiIBHaJIóHIillVJlf CHHryJIJIpHbIMH pemeHIDIMI1 /1,2,3/. OK83aJIOC:D, aanpaaep, 

lITO .n;mraMHKa IIOJIIOCOB parmOHaJIóHHX pemeHIDI Har CBR3aHa c raMHJIDTOHo

BHMliI CHCTeMaMR lIaCT~ Ha IIpHMofi c IIapHHM IIOTe~aJIOM B3aRMo,n;eHCTBRff. 

,If)m IIo.rryqemm cIDIryJIHpHHX pemeHIDi ooasao BBO.n;IT ocooeaaocra 0IIPe,n;e

JIeHHOrO BJiI,IJ;a B Ha'tlaJIóHbIe ,n;aHHHe cooTBeTcTByKIIteH aanaxa Koma, Pa3BK

BBHCb IIO,n; ,n;encTBHeM ~H8MRKH ypasHeHHH, 3TH OCOÓeHHOCTH ,n;aIOT JIHHHH 

CPIRI'YJIffpHOCTH Ha (x I t) - IIJIOCKOCTH, KOTOpbIe MOJl\HO IUITepIlpBTlIpOBaT:D 

K8.K MH:pqBbIe JII1HHH TO'tletIHhIX B3aHMO,n;eLicTBYJOII{HX 'tIaCTmJ;. II03TOMY cznry

JIffpHHe penenaa HaY MOryT ,n;aT:D H8TpHBHaJIóHbIe np:wrepbI ,IJWl8lVIHKH CHCTeM 

B3aRMO.n:eHCTBYIDmmc lIaCTIDJ;, B TOM 'tIHCJIe peJIJITID3HCTcKHXií'4-6). TaKIDJl 
OÓp830M no~aeTcH O.n;Ha H3- peaJIH3~ll H3BecTHoH R,IJ;BH BBe,n;eHRR 'tIaCTHU 

KaK CTaÓHJI:bHHX clUIryJIffpHOCTeH pemeHJiIM KnaCCHtIeCKOH TeopHH nOJIH. 3a

MeTHM, 'tITO liIMeHHO cymecTBeHHBJI HeJImieiiHoCTb ypaEHeHHH npKBO.n;HT K ae

TpHBHaJIDHOCTPI cooTBeTcTBy.IDmHX ~H8MHK MeXaHHlJ:eCKHX cHcTeM, rrOCKOJIDKY, 

B OTJIR'qHe OT JImieHHbIX cJIy'qaeB, ~eC:D ocoÓeHHocTH pacrrpOCTpaHRIDTCH He 

no npHMI:lM, a no KpJiIBHM Jll'IH:wIM aa (X, t)- IIJIOCKOCTH. 

OTMeTHM, lITO BKJIIOlIeIme B paccacrpeaae CHHryJIHpHHX HatIaJ.IbHblX naa

HHX IIPlIBO,lJ;JiIT K TOwry, 'tITO MOSP B ero CTaH,IJ;apTHo:tt (POpwryJrnpoBKe HEÚIpR

MeImM. OÓOÓmeH1:Ie M03P aa c.nytIa.t1: cJlIcTef 3axapoBa-Illa6aTa c CHHryJIH:P

HIiMK nOTe~aJIaM1I ÓHJIO IIPJlIBe.n;eHo B /7 . B paóoTe /8/ ÓlUIa ,n;OKa3aHa 

TeopeMa cymecTBOBaHRH JII e,n;HHCTBeHHOCTH pemeHRR 3a,n;alIH KOmH ,n;~ He~

HettRoro ypasaeaaa Illpe~repa (HYIll) c OTTaJIKHBa:HHeM 

2 
i 'ft + f xx - 2 llf 1 ~ = o (I) 

-1
B KJIacce ~~ c OCOÓeHHOCTHMR TJlIna x 

HmKe no.nyqeHLl cHHryMPHlle pemeaaa HYIll (I). B KOTOpbIX npen

'SKCnOHeHqRaJIDHHe BHpaJKeHIDi .ffBJJ.lllOTCH pau;HOHaJ.IbHHIVIE:. TpHroHoMeTpmecKH

ME: II T •.n;. q,y~ OT x II t * . llOKa3aHO, 'tITO .n;HHaMIllia rrOJIIOCOB N 

Ino~cHo~O paqaOHaJIóioro pemeHHH HYlli ,.~~) COBna,n;aeT c ,n;B~eHHeM 'tIac

.THIJ; ClICTeMH M03epa 9/. IIplI N = I, 2 IIPHBe,n;eHH asaae tPoPMYJlli panao-
I 

,* - TaKHe pemeHHH. ~ rrpOCTOTH, MH H83HBaeM COOTBeTCTBeHHO CHH

ry.IrSIpHHMJiI PalUIOHaJI1>HIlMR. TpHrOHOMeTpi[1j[ecItQm 1:1 T.,n;. pemeHIDiMH HYllI. 

l'\eJlJilitHJ11M'1i EBt1'm'JY 
U~BIDl etCJrel\tlJiP.'mll 

_ 6ff·tSJI~Q.-r:!fJiê. ~ 



JIeJIhHHX peme~it. B 3aKJIIOtIeIme occysnaerca CM3I, no.ny-qeHH1:lX CIlliryJI.ffp

HHX pemelilrlt c TaIt Ha3HBaeMW.m KOHetIH030HHHMH pemeHIDThm HYIll (I) t 
BHpameHHHMK trepes e - ~HKURID PRMaRa, onpe~e~eHHyro Ha rHllep~TITH

tIeCKO~ pHMaROBO~ nOBepXHocTH. 

I. H8..f.tneM panaoaansaoe pemeaae HYIIl -(I), Y~OBJIeTBopmomee rpa
ffirqHl1M YC~OBIDIM 

~ eikX-ik2tI.f (x,t)	 . (LI)
X-:!:DO . 

YpaBHeIDIe (I) rrepemmreM B BH,I(e 

(1.2)i tft + lfxx - 2 (/ tf I 2 -1) lf = o • 
PamrOHaJThHOe peneaae ypaBHeHIDI (1.2) mI{eM B BMe 

~ a.(t)]'k 'k2t 
!f(x,t) = , + L ] e~ x-o, • 

[	 (1.3)j=' x-x j (t) 

IIb~CTa.B.JI.ff.ff (1.3) B (1.2) :vI rrpHpaBHHB8.F.[ K HYJIIO IwacIxDuIJJ1eHTh! IIpH 

(x-x.)-~ (x-x.)-2 li! (x-x.)-3, rroJIy"'lmM, trTO ÇPYHKIJ;ID1: tj(x,t) BH,D;a
] ] ]

(1.3) YAo~eTBOp.fIeT (1.2) Tor~a H TO~KO Tor~a, Kor~a a.(t) fi x.(t)
] ] 

y~o~eTBOpHIDT ypaBHeHHffM 

ia ~ a -2·[,+ta.x-~] = O-2ika -2c 
rn rn rn rn rn	 . ] mj (I 4)


Jfm •
 

.. ,	 -'-2a.a -2(c +a )-2 ~N ~(c.a +c a.)x . + (a -a,)x. ] = O 
rn rn rn ~] rn rn] rn] rn] rn]
 

j;trn
 

'npwreM a j (t) Y~OBJleTBOPffeT YCJIOBIDO CM3M: 

2\a j (t) 1 = , (L 5) 
~... .-, 

r~e xrnj=xrn-x j , c rn=2Re(arn+ ~arnajXrnj)' rn,] = ',2, •.• ,N, rrpHtIeM xrn' 
arn 03HatIaeT dxrn/dt ,darn/difrn COOTBeTCTBeHHO. 

Hafi~eM B .fÍBHOfvl BM.n;e pa.I.J;í'IOHaJThH1Ie pensnaa HYIlI (L2) npn N = 1,2. 
HJVleeM 

tp == [1+ ]i eikX-ik2t (1.6)
x-2(k-1)t-x

o 

1+i (b	 ]. ,2-4t)[lf(x, t) == 1+ o e~kx-~k t +1
 
x 2+(rn -4kt)x+4(k2-1)t2+2(b -km )t+x


o o o o 
1 2 2r~e .. bo,rno=const, x = -4(m - 1- b ) .	 (L 7)o o o I 

lloJIIOca x"x2 2-rrOmOCHOrO perneHHH (1.7) paBHH COOTBeTCTBeHHO 

2 

m0 ~ 1 

x,,2=(2kt- 2 ) ±t '+b~-8bot+'6t2 rr.sr 
II y,n:OBJIeTBOp,moT ypaBHemI..fI.M 

8 
x, 

(X,-X ) 3 2 (L9) 

X2 
8 

3(x,-x2 ) 

CHCTeMa ypaBHemnt (L9) COBTI8,I1;aeT C ypaBHemmMJII ,ItBH1temm CIlCT~ 

MH aa lI;BYX tIa~~~._~~au:i.o~eACTBy~ C TIOTe~8JIOM u=4 (X'-~2).-2., 
ra.MHJIóTOmtaH KOTOpo:i& lIMeeT BH,Il

*--_.._..
P, P2 4

H= - + - - _ (LIa) 
2 2 (x,-x2) 

r~e x, 'P1 ,x2" P 2 - KOOp.ItHHaTll II HMIIYJI:hCH tIacTRQ; C MaCC&m m,=nt2=' , 
~ TaKHM 06pasOM, .ItHHaMKKY CHHI'YJIJq>HOCTe~ .rtBYDI0JIlDCHOrO P~OH~ 

HOrO pemeHHH (r.?) HYIll (L2) a,n;eKBaTHO MOJmO OTOJIUteCTB.IDITli C MHpOBH

ME: .7llfiiIDIME: aa (x , t) -n~OCROCTJI[ JJ;3yx, tIacTJIIIJ; C r8MJl[JI:hTomt~Olll (L Ia) . 
OTMeTHM, tITO UeJIa nOJIlDCOB li Hy~eit q,yHKqm 'f(x,t) (L3) COBTI8,Itam. 

ITepellHilleM (I.?) B ~e 

w (Y-Y, (t)) (Y-Y2(t)) ikX-ik2t (LII),(x,t)=	 e 
.(x-x, (t) ) (x-x 2 (t) ) 

r~e HyJrn Y, (t), Y2 (t) ItO~eRCIlli II pasas 

Y, 2= (2kt'~ ):!: -2'\l-~6t2+8 (21-b ) t+b2 _3' (LI2) 
, 2 o o 

IIp.fIMHM BHtIHC~eHHeM MOmIO IIOKaaaTI" tITO HY~ Y" Y,2 y~OBJIeTBo

paIDT ypaBHeHHHM, cOBn~aromHM C (1.9): 

.. -3" -3	 (1.13)Y,=8(Y'-Y2) , Y3	 = -8(Y'~Y2) 

2. B aTOM pa3,n:e~e TIpHBe~eM neKOTopHe CHHrY~Illie peme~ H1W 
(I) • 113BecTHO, trTO (I) HMeeT c~e.1JYlOU1ee pemeHHe rana "6eryIIU:!X" 

BOJllI: 

2 
lf(x,t)=' VPCfl W ,W?+ v ' ei~B (2.1) 

'2 

rne 1'(~Iú.lIW') - MJmIITRtIeCKacI WYHItUIDI Beâepmrpacca, w , w' - ee 

no.nynepHO,D;hl., S=x-vt, B= S +ol , o/. =const. 

'f - WYHIuum BeHepmTpacca CB.fI3aRa C QJyHKUH.fIMH HKo6:a sn ( S ' k) , 

cn(s,k) C nOMOmPID WOPMY~ 

, 3 



.r --2~' iB 

ê,~e3 i (2.2)'P (J,cil,w'; '" e 3+ sn2 (J "e,-e ,k) ;i 
3' 

'\OC~,W,W') '" .  e 2+ 
e,-e 3 ! 

2 ("'~e-e (1 -w) ,k)cn sye,-e3 , 
(2.3) 

I 

r,Ite e" e 2 ' e 3 - ROpHH MHOrOq.]JeHa 
I 

4 'f3_g 2P -g3 = 4 (F -e,) (1'-e2T(f-e 3 ) 
(2.4) . 

:a,IteC:b 2 
v4 v6 c,v e 2-e39 = -4c , 9 = _-/ -- c,=const , k= e,-e

2 '2' 3 2'6 3 3 

InaxOERM e 2/ ' 2 • Tor~a Ha (2.1) H (2.2) HMeeM
3=-v 

2/'2'ti e,+v ~v(X-vt)+i~ 
(2.5) 

sn(s ve,-e ', k) 2 

ECXH nOTpe6oBaT:b 
3

/'2 , TO Ha (2.1) K (2.3) n~ 

lf(x,t) e 

e 2=-v . / 

.r 2"' iaV e,+.v /'2 e 
\f(x,t) ( (2 •.6) 

cn(v e,-e~ (!-c.J) ,k) 

~ CHHI'YJIHPHOCTH pememm (2.5) li (2.6) HB.WnOTCR XHHIDI 

x=vt+xo+2m H COOTBeTCTBeHHO. AHano~x=vt+xo+(2m+,)w 
HO peryJtHpHOMY C.nyqaIO peaeaaa (2.5) li (2.6) HaaOBeM CHHI'Y.IDIpHHMH 

KHOH)l;a.J.IbHHMH BOJlliaMH. 

IIyCTb k ~,. Tor~a lia (2.5) CJIe;nyeT penezae ( C1llirY,pRpHltit aRMOr 

"KmiKa" ) 
o.r 2 -, .r---' a

~(x,t)= Ve,+v /'2 ct~(Jve,-e3 )e
1 

~ (2.'7) 

Y~OB.rreTBop.mon:tee rpa.mrtIHOM;y YCJlOBHlD 

J 2 I 1°a'-f(x,t) ~ e,+v /'2 e (2.8)
/x/-+too 

2/12Iloaaraa k-' ,e,=-v B llJOPMYJI8X (2.2) 11 (2.1), nO~~HM CHH

ryJIHPHoe O~OCQHHTOHHOe pemeHHB: 

!,f (x,t) = leia. (2.9)V e,-e3"coseCh(sve,-e3' 

.llBa ~OnOJIIrn:TeJIóHl:lX m:I:HryJI.llPHl:lX peaeana, BõlpmKa.IOIItillCCR xepea TPR

rOHoMeTpn-qeCKRe illY-HRnaH,no.nyqaeM COOT~eTCTBeHHO Ha (2.5) 11 (2.6), 

Ve 1 + v /'2 e 
lf/(x,t) (2.10)sin(sve 1- e ' )3 

H V 2 \ iBe,+v /'2 .e 
Lf(x,t) 

1 (2.11)
cos(Sve,-e3 ) 

.1 

í 
3. BllIIIe 6HJI npJdBe~eH PJJ.It pémeHd ~ HYlll C OTTa.mmBamreM (I) • 

Ms HRX MO~O nOCTpOKT:b K pemeHKJI HYlli C npKTREeHHeM: 

i. ~t + 'fY!J + 2 ('4' /2 'fi = O • • (3.1) 

B CaMOM ~eJIe, nyCT:D !f('x,t) .F.CBJIHeTCíl pemeHHeM EYIII C OTTaJIKHBamr

eM (I) • Tor~a pemeaae HYIII C npHTmIteHHeM (3. I) IDIJeeT BH.It 

't'(y,t) =-lp (iy,t) . (3.2) 

OTMeTHM, 'qTO Bce pémeHHíl, rro~eHHHe BllIII8, ~TCíl BHpo~eHBH

10/.MH c.nyqaHMH TaR HaSHBaeMoro KOHeqaOaOHHOro peme~ KOHe-qH030H

HHe pemeHHíl BõlPmKaIOTCíl xepes 8 - W-HKUIDI PHMaHa, onpsneneasse na 
aexoropoã PHMaHOBO}t nOBepXHOCTR. ,1LJr;r BYIII C OTTaJIIWBa.ImeM (I) ,p1:lMa

HOBa nOBepXHOCT:b pena 9 lIMeeT BH,IJ; 
2g+2 

~2= =[1 (À-Àj ) , (3.3)P
2rN-2(À)

'::l o J=' 
rne nce Aj Be~eCTBeHHI:l 11 paaJI1íIlIHH. ~JIOJmM ),«;\2 .11 <.~+~, nyCT:D' _. . 

Pz'l!' {À'" 00, v,,\-g-',., +, J- 6eCIcoa8l1HO y;I{aJIemm8 TOlilGI pm.18HoBoi nOBeJ?X

HOCTK (3.3). Tor~a ROHeqaOSOHHOe pemeaae HYIII (1) HM.6eT BlUl /11/ 

Ii sPt 2} 8 (ixU+itV+z + A ,) 
tf/(x,t)=r QXP ix .Q. +it Sl. ( ) o, (3.4)t Jo p_ p_ 8(ixU+itV)é(P+.,p_) 

r~e .Q. ,.,.Q("') -.n rt ) H.Q (2) =.Q(2) - ri (2) - HOpMHpOBa.HHHe a6eJIeBH .nHq>
P+ P_ P+ P_ 

~epeHUH~ BToporo p~a C nOJlIDC8MH B TO'lIKax ~+ BToporo H TpeT:DerO 

nOPMKa COO'l'BeTCTBeHHO, U ,V - BeKTopH b - fiepaonos pHMaHOBOH no-
BepXHQcTJI[ (3.3), .1=A(P+)-A(P_) ,A- oTo6p81KeHIDI A6eM, E(p+,P_) 

HeK~Topan KOHCTaH~a, 3aB11Cgmaff TOJI:bKO OT pHMaHOBOR nOBepxHOCTH, 

lrol=' , zo - 'qHC~O MHRMHM BeKTOp. B c~ae PauROHan:bHOrO pemeHllJI 

(1.3) pHMaHOBa nOBepxHOC'1':D ílBJIfleTCíl P8.UHOH8JThHOM ( c~epoií PHMaHa ), 

T. e. D8eT pozt 9. a ,C Koop~aTo:ti k , B OKpeCTHOCT11 OTMe'qeHHOM
 
'I'
 

TO'tIKK Po""oo: 

):
 y2 = P2=(À-À,) (À-À • (3.5)
2) 

PemeHHe (2'. I) ílBJIílBTC.FI BHpo2K,IteH1:'IeM KOHe'lIHOSOHHOro pemeRM (3.4) 
6 B c.nyqae PHMaHOBoM ITü5e:,woiOCTH pona g=' ( aJIJilinTH'qeCRaff KpHBaFI ): 

noaaraa k - o : 

4 5 



V2 = P (fi) = (À-À1) (À-.À ) (~--\Ui\-i\4) • (3.6)4	 2 

B S8.KJIID'tIeIDIe aBTOpH BHp8'KaIOT ~cKpeHHl)IO 6JIaro,IJ;apHOCT:D B.r ~~ 
KOBY, a o~ lIS aBTOpOB (P.M.) - B. A.,IIy6pOBHHY sa rrOJIeSHI:le 06CYJlr,I(8HHR: 
no~eHHHX pSsYJI:&TaToB. 
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, ~.	 3apRmeHHWX 4acTH~. AY6Ha. 198~ /2 TOMa/ 

"1; 1\4-85-851	 TpYAW Me*AYHapoAHoH WKonw no CTPYKType
 
RApa, AnywTa, 1985. 3 c- 75
 K. 

) 
i 

i 

I 
(' 3aKa3U Ha ynoMRHYTUe KHHrH MorYT 6NTb,HanpasneHu no anpecy:

i I 101000 MocKBa, rnaBnOQTaMT. nlR 79
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TEMATHqECKHE KATErOPHH llYBnHKAUHR 

OBoE~HHEHHOrO HHCTHTYTA ~EPHYX 

HCCJIE~OBAHHR 

HHAeKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprH~ 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprH~ 

3. 3KcnepHMeHTanbHaR He~TpOHHaR ~HSHKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprH~ 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

]. ~H3HKa TR*enWX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTenH 

10. ABTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHT&nb~x 
AaHHwx 

11. BW4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePAWX Ten H *HAKOcTeH 
RAepHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~MH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HTW 

1]. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pesynbTaTOB H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HKa 

,..__ 

KaTbiDieB m.B.' MbipsaKynoB P. 
~HHrynHpHhle pemeHHH HenHHe~HOrO ypaBHeHHH 
WpeAHHrepa H HHTerpHpye~e CHCTe~ qacT~ 

P17-86-90 

llonyqeHhl CHHrynHpHhle pemeHHH HenHHe~Horo ypaBHeHHH WpeAHHre
pa, B KOTOphlX npeJJ,3KCOOHe~anhHhle Bhlp~eHHH HBnKIDTCH p~o
HanhHhlMH, TpHroHoMeTpHqecKHMH WYHKqHHMH OT apryMeHTOB. lloKasa
Ho, qTo AHHaMHKa nomocoB N -nomocHoro p~HoHanhHOro pemeHHH He
nHHe~Horo ypaBHeHHH illpeAHHrepa COBnaAaeT C AB~eHHeM qacT~ CH-· 
cTe~ Mosepa. llpH N = 1, 2 npHBeJJ,eHhl HBHhle WOPMYnhl p~oHanhHbJX 
pemeHH~. 06CYJKAaeTCH CBH9h nonyqeHHbJX CHHrynHpHblX peme~ C. TaK 
Ha9b1BaeMblMH KOHeqHOSOHHhlMH pemeHHHMH, Bhlp~eHHhlMH qepes 8-wyHK
qHID PHMaHa, onpeAeneHHym Ha rHnep3nnHnTHqecKo~ pHMaHOBo~ noBep~ 
HOCTH. 

Pa6oTa BblnonHeHa B ITa6opaTOPHH B&~qHcnHTenhHO~ TeXHHKH H aB
TOMaTHs~ OHHH. 

Coo6111eHJ1e CMh.e.tUIIIeHHoro HHCTIIT)'Ta .ll,llepHbiX Hccne.a.oaaHHii • .Ily6Ha 1986 

llepeBOA O.C.BHHOrpap;OBOit. 

Katyshev Yu.V., Myrzakulov R. P17-86-90 
Singular Solutions of the Nonlinear Schrodinger 
Equation and Integrable Particle Systems 

Singular solutions to the nonlinear Schrodinger equation 
are obtained which have preexponential expression in·the form 
of rational trigonometric functions of arguments. Dynamics of 
poles of N-pole rational solution of the nonlinear Schrodinger 
equation is shown to coincide with particle motion of the Moser 
system. At N=1,2 explicit expressions for the rational soluti
ons are given. Relationships between the singular solutions ob
tained and the finite zone solutions expressed via the Riemann 
theta function definded on hyperelliptic Riemannian surface. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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