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BBeneHRe 

HacTo~aH pa60Ta nOCB~eHa H3yqeHH~ BeKTopHoro o606~eHHH c~e

~~eA CHCTeMN ypaBHeHHA: 

i'ft +"V -nl.Jl = o n -n _~(n2) - Bn =1~12 (I)
x x tt xx xx xxxx xx 

r~e ~(x,t),n(x,t) - KOMnneKCHaH H ~eACTBHT~bHaH ~KnHH COOT-
BeTCTBeHHO, eX, B - napaMeTphl ypa BHeHHH. 

BnepBhle CHCTeMa ypaBHeHHR (I) nOHBHnaCb B pa60Te O~Horo Ha 
aBTopoB (B.r.M.)lI/ H 6h1~a nOCB~eHa HayqeHHD BaB.HMO~eRcTBHH neHr
MVpOBCKHX H HOHHo-aBYKOB~ BonH B ~aaMe B OKon03BYKOBOR 06naCTH. 
OHa HB~HeTCH o606~eHHeM CHCTeMH ypaBHeHHA, nonyqeHHoR 3axapOBhIM/2!: 

i~t+ "iJ - n\f' = O, n n =/\f'/2 • (2)xx t t- xx xx 

(I)yqHTHB88THe,H,eRHOCTb HHaKo~aCTOTHoR BonHhl. 
B paõorax I 6WIO nonyqeHo ceMeRcTBO O~HoconHTOHH1llX pemeHHR 

CHCTeMhl (I) B~a 

'fi =6b2.[c(+B ' sechbythbjei 6, n=-6b2Sech2b'J (3)I 

2 2)t+e 2~2!+(l)'4 +b 2b = 2~ 1~-2='_v2, s=x-vt-II 

O I oI.+B O 

B cepHH 6o~ee noa~HX pa60T HayqaHHCb CT811HOHapHHe nOKaHHaOB8HHhle 
( conHTOHHhle) pemetfHfI CHC'l'eMhl (I) npa paa.nHtIHHX 3H8,eHHf n8paMeTi 
pOB 0/.., B H ee o606tqeHHR, BOSHRK81OtqHX B lfmsHKe I1JUl3M1i 3-? . TaK,s/6 
6HHO o6HBpymeHo, qTO pemeHHe (3) COOTBeTCTBye'l' oAMoA KpaRHeR TOqKe 
B cneKTpe HenHHeRHoR S~qH Ma C06CTBeHHHe 3H8~eHHH: 

~n _ n'V =.Ào/ r 

n"+{-'n +3n2+ ,+,2 = O • 

Ho,KpOMe Toro, CYIqeCTByeT eme UeJIb1A xnacc pemeHHR c À « , ,nellt8
~MH s nocneAosaTen&HOCTH p8SpemeHHUX SOH. 

B noc.neAHHe ro~ HHTepec K CHCTeMe (1)~ B~OC S cenSR c 
HCc.neAOBaHHHMH .nOK8.nHSOBBHHHX B036~eHHR B KB83HO~OMepKYX MarH8TH

G&UFJitiet:íliwi\ tÍifcnrryf-1 'v/1 
~~B~ ~C2e~OBiUII~ Il"",,,",,p flll .~.........s ....
 



Kax/7,S/ . 3~eCb TaK~e B03H~K~O o606~eH~e CKanRpHOrO Bap~aHTa (I) 
SZol.B S~o(6 _ a:o(. a~,Ha BeKTOpH~~ H 6~0 Ha~~eHO pemeHHe. J J 

903~Hee C~CTeMa (I) o6c~~anacb B paóoT9, naB~oBa ~ COTPY~HH

KOB/9 B npHMeHeH~H K Mo~eKynRpH~ Kp~CT~naM. He~aBHo Kp~qeBepOM 6~a 
[a~ , ajB] =DijÔoLB 

[a~,a~ ] = [ai, ajBJ~ OYCTaHOB~eHa ~HTerpHpyeMocTb cKa~HpHoro Bap~aHTa (I), qTO YKa3~BaeT 

Ta~e Ha ~OpM~bHYID ~HTerp~pyeMocTb BeKTopHoro BapHiHTa. 3aMeTHM, 
qTO CHCTeMa ypaBHeH~A 3axapoBa (2) He~HTerpHpyeMa 10/. B ,HH3KOT8MII8paTYPHOM KBaSHK~aCCHqeCKOM npenene (a:da~=n~ «2s), 

, - io( J J J
H~e ~aH BHBO~ BeKTopHoro 0606~eH~R CHCTeMN (I) ~3 MHorOKOM OCT8BnRR B pa3JlOJlteHHH S j TO~bKO nepssã q~eH H nOACTaBnRR ero B
 

nOHeHTHoA xxz -MOAenH re~3eH6epra. 06c~~aeTcn raMMRbTOHOBa CTPYKTY
 ( L 1), ~MeeM 
pá. no~yqeH~ HeKoTop~e TOqH~e OAHOCO~~TOHHHe (perynRpHNe H CHHrY~Rp
HHe) pemeHHR, B TOM q~Cne 6p~3epH~e. Ha HeKOTOpNX nonyqeHHNX pemeHHRX " S "'Ç""""{ ~ f. olJ3 do +B +01 6 ] +H=H +H - '2 L J j j+G' L LK (a j aj+õ +a j a j+ s: )o p ( 1.5)B~~CneH 3HeprH~.CneKTp j6' elB 

- ~ n 6 +ct 6 D B +ol 6 }
+J, '+tr L( t.2L , a, a, + t.2L2 ai+a '+) 

JJJ oL~ J J J 

s2)"' oIal66 nI. U(p,q) - C~CTeMa ypaBHeH~A H ee raMHnbTOHOBa CTpYKTypa r,n,e Ho=-~ ~Rij , ~i ~ TrLi • ~R TOrO qT06~ B~e

nKTb CnHH~HOHHoe BsaHMo,n,eAcTBKe, B (1.5) MN npeHe6peraeM q~eHOM
PaCCMOTp~M MjOrOKOMnOHeHTHYID XXZ -MoAenb rSASSH6epra C yqeToM 

qeTBepToro nOPRAKa no 60se-onepaTopaM. QT06H nepeATK K K~aCCHqeCKOMYKone6aHH~ pemeTKH 71; 
raMHnbTOHHaHY, ycpe,n,HHM (1.5) no COCTORHKD1\ 1\ /'

H = Hs + H 
p (L I) 

( 1.6)
I't'>= n I 't'J;> ,rAe J 

/'\ 
H -1(1 ~ J~~ (S:§-:-B+ s~a(S:B) + ~ RO:<~SZo(BSZ(5] (1.2) I',n,e I~. > - r8~38Hó8pr-BeAxeBCKoe.KorepeHTHoe COCTORHKe /11/, YAOBs 2 2 L.-..-. 1.J 1. J 1. J ,~ 1.J i j 

J, J' o( B l-,j, ,S>1. neTBop~ee no onpe,n,e~sHHD CJle,IJ,yD~M COOTHomeHHRM:, , , 5,& 

a·I'f'·)='fI,I~·'OnHCHBaeT B3aHMO~e"CTB~R CnHHOB paSH~ COpTOB, Hp=T+U COOTBeT- J J J]. / (L'?) 
cTByeT Kone6aHKHM pemeTKK,. <'fj I \f'j) = , , <'i1i I <'t'j I a~rnajl'P.)1 'fl > ='Y~rn't'j • 

ti 
i
 

rn 2 rnv2 2 U,,' 3 ]
 
J 

T=3~Xj' U= . ~(Xj+'-Xj-a) + 3T(Xj+,-xj-a) HMeeM 
J J " luJ S ~ el6 .,P. K6 "i+o( 6 

H=('f' IH T>=Ho +Hp - '2 L.- J j j+6"K N'j 't' jH·+T j f j+()) + (r.e: a- nOCTOHHHaR pemeTK~, V - CKOpOCTb SBYK8 B KpKCTa~ne, rn o 
Macca ~HOHa. j ,S, oi. 6 

- o 016 +oC. 6 D '0(6 +o< UI 6EC~H B 06MSHHHX ~HTerpanax yqHTHBaTb BsaHMOAsAcTBHR nKmb +J j j+õ ( L 2L , 'f.I j 'fi j + (..,L 2 't' j+5" 'r j+<Y) 
6~KJltaAmHx coceAeA, npeHe6per8R B3a~MO,I\eAcTBHeM M~ "UBeTOBbIMJ1" ~ 

12/,B AnHHHosonHOBOM npH6nKXeHKK C nOMO~bD TeXHHKH, paBBHToA B/"npOCTpaHCTBeHHbIMJ1" CTeneHRMH CB06oAbl, TO HMeeM 
nonyqaeM c~eAYD~ CKCTeM,Y ypasHeHHA:
 

J i j = Jij~K , Ri j =Jij+ôL, L2 ' (I.3)

0<6 oi6 o{J>ro - oi B ~S 

ai. ~ 6 ~ 6 2~ -0(6 6 
i't't =-bL...~o(,B1\f: -s L Tol.6 't' + sa L.J T \.f x~ , 0.9)nr,n,e Jjj+õ=J<lX j+ -Xj+~1 ) - 06MeHHHe HHTerpamll, Q =±, 6 al,6 6 

raMH~bTOHHaH MOJltHO sanHC8Tb qepes 60S0H~e onepaTOp~ C nOWO~bD 2 2~- wKOlúJB 
= CXn= +D (x 3 )1 + EX'S'S";3 + sa L .....ToIB (T 1')5Xt t 0606~eHHoro npe~CTaBneH~R Xo~cTeAHa-np~MaKosa: 

0<6 

I'Ae",' +0( ~ +01 0(' 01. o( +oI.~ +0( cJ. \ 
S. = 2s-a, a i a': , S.=a, 2s-a. a. ( 1.4) b = J o s / 2 Tol6 = J oKte(, ,61 - Jo (t, L2ol6 + e2L , o(6 ) J J JJ J J J J 

, 
i 

2
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TolB = J 1K {o( , 133 -J1 (C1L2o(B+e2L1,,(/3) J j j+?Jo-J1 I (Xj-X j H·)/
 

3
2(rnv2-u'" a) 2 4C=a , D=~U'" E=rnv a /12o 2 o 

floJIOJKkiM 

TO{B=Aro(,,(501.,f , To{j3=B '{olot Oot.,j>' K{o(,l3} = K ~o/ol60(f.> ' 

0=( 00(13) = diag(~'~.~_~_=~2~~_:..JJ , p+q=N. 

p q 
Tor~a ki3 51.9) nOJIyqaeM (n=x~) 

iW(o() = -Kb'f.(o() _SAW(oO + sa2Bn'P(c() 
I t n 1 o: 10) 

2 2 
n t t = Cn:n + D (n ):3:3 +EnS5~5 +sa B (~\f):5j 

t - w+ + t 
r~e '1'= ("V1 , '+'2 , · · · ,t'N ) ' '+'=l~, 't' =lfJr'. 

C·nOMO~bID rrpe06pa30B8Hki« 

Ct __ ~ t 't:..~ kb{kb I
n

C ' 5 C aLsB{kb 

~-+ __C_ ei~ 2SB{kb~ =SAC/a2
sa B 

npkiXO~kiM K CkiCTeMe, RBJIRID~e«CR U(p,q) - o606~eHkieM CkiCTeMN ypaB-

HeHHt\ (1) ( '5 --- X ): 

i't't + 'f xx .:.. n,+, = O 
(LI!) 

n fi + o<.(n
2 

)xx + Bn + (\fi,+,) xxt t xx x x x x 

r~e 

2 2o< = D/a s Bkb B=E/(kb) 

CkiCTeM8 (1.11) raMkiJIbTOHOB8. ~To6H nOK83aTb STO, (1.11) nepe

nkiweM B Bki~e 

i 'tl t + 'Pxx - n'fi = O (L 12) 
2

I\llt = n + ol.n + Bn +'jJ1.Vx x
 

n = rn
t xx 

4 

BBe~R BcnOMOraTeJIbHOe nOJIe rn(x, t) • CKo6KY Ilyaccoaa onpenenaea KaK 

J.00 { oA DB fiA SB. N SA SB DA bB 
{A,B 1=_1dx 6n om - 6m 6n + ;~; [O'flk) O'!"(k)·S'I"'lk)"""õ'i'TkJ sr· Ia) 

KOMMYT8QkioHHHe COOTHorneHkiR ~JIR K8HOH~eCKkiX conp~eHHHx 2(N+1)

nepeMeHHbIX ('f( 1), 't'( 2) , ••• , 'f (N) , fif"( 1) , : •• , o/*"(N) , rn, n) kiMeIDT Bki~ 

{\f(eX) (x), 'f(B) (Y)J =iboiB O(x-y) , {rn(x) ,n(yl} = - b(x-y), (1.14') 

o={rn(x) ,rn(y)} = fn(X) ,n(y)1=[~(o() (x) ,,+,(13) (y)} = {lf(o() (x) ,rn(y)} = {'I'(o() (x)n(yY. 

B STHX nepeMeHHbIX CkiCTeM8 (1.11) npkiMeT r8MkiJIbTOHOBY ~OPMY: 

i'\1~k)=i{H,lfJ(k)1 =bH/ô\fJ*(k) , rnt = fH,rnJ =ÔH/Ó n, ( L 15) 

i\f'*(k) = i{H, ~if-(k)J =-bH/Ó't'(k) nt=LH,n} = -DH/brn 

r.n;a Í'8MHJIDTOHKaH H HMaaT BM,IJ; 

H=SdX [(~x 't'x)+n(\fJ~)+ ~(n2+rn;+fln~)+ ~n3] (L 16) 
-00 

TaKHM 06pa30M, U(p,q) - CHCTeMa ypaBHeHHt\ (1.11) RBJIReTCR
 

raMkiJIbTOHOBo«.~~ai raMKHDTOHa ~aTCR ~~oH~(I.I6)t~30BOe
 

npocrpascrao COCTOkiT aa ~YHKQkit\ ( 'V(1) (x, t) , ••. , ~ (N) (x , t) ,
 

(1) (Nr
't'~ (x, t) , ••• , \f""" (x, t) , rn (x, t) , n (x, t) ) 

CHcTeMa (1.11) Mo~eT 6HTb HankicaHa TaKMe B JIarpa~eBoM Bki~e: 

d 'CL 'DL d -'dL ~L 
Clt d'Vt(k) = ô'/l(k)' dt 'O't'~(k) = C>'r""(k) , (r. 17) 

d ÔL 'ãL d ôL 'ÔL 
Clt ôrn = (}rn dt êlnt == c>n 

t , 
r~e ~yHKUkiR flarpa~a L eCTb 

L=- i. ('fi vu - ~ \fi) - .! (rnn - rn n) - H (L 18)
2 Tt t 2 t t 

2. OAHOCOJIHTOHHHe pemeHkiR: perYJIRpHH« cJIyqatl 

B 3TOM pa3~eJIe MH OnKmeM O~OCOJIkiTOHHHe perYJIRpHHe pemeHkiR
 

CkiCTeMH (1.11) fipki N=p+q; 1,2,3,4) Y~OBJIeTBOpRID~kie HYJIeB~
 
rp8HKQ~ YCJIOBHRM:
 

+ (2.1)
\f'(j) (xit)-O, n(x,tj-O npki x- -00 I 

j=1,2, ••• ,N. 

5 



EYAeM ~CKaTb pemeHHH C~CTeM@ (I.II) cne~Y~~HM 06pa30M. ~3BeCT

Ho/13/ , ~TO B RM9 BRAa 

U=aNsech
2
bx.	 (2.2) 

nHHe~Hoe ypaBHeHHe illpeAHHrepa (oAHoMepHoe) 

(2.3)~xx -	 u'l-' =). \jJ 

HMeeT KOHe~Hoe ~Hcno ypoBHe~ B 3aBHCHMOCTH OT COOTHomeHHH rny6HH~ 

H mHp~H~ HMbI aN H b • TaK, B "MenKot1" flMe a ~ 2b 2 C~eCtrByeT nHmb 
2OAHH ypoaens 3HeprHH À =_b ,B 60nee rny"toKOt1 flMe 2b 2 ~ a ~ 6b 2 

1	 N
2 fi 2c~eCTByroT ABa ypOBHH 3HeprH~ À 1=- b '2=-4b H T.A. B 06~eM 

cn~ae KonH~eCTBO ypOBHeM onpeAenHeTCH ~3 COOTHomeH~fl 

_\=-b2(N_j+1)2, j=1,2,...	 (2.4) 

npH~eM 

2 2 aN = -N(N+1)b =-(p+q) (p+q+1)b •	 (2.5) 

ITepBoe ypaBHeHHe CHCTe~ (1.11) ~fl cTaUHoHap~x pemeHHt1 HMeeT 

B~A (2.3),	 PonD nOT9HqH8Xa B HeM HrpaeT HH3Ko~aCTOTHoe none n 

ITocneAHee nO~HHHeTCfl HeOAHOpo~OMY ypaBHeHH~ BYCCHHeCKa, n03TOMY 

6YAeM	 HCKaTb el'o p9W9Has B BHAe MOA~~HKaU~H pemeHHR OAHopoAHoro' ypaB

HeHHH, T. e.	 nonaran ,~TO n COOTBsTcTByeT (2.2). 
3TH pacc~eHHfl nOACK83~BaIDT BHA pemeHHt1 Anfl pa3n~H~ 3Ha~eHHt1 

N ,T.e. Anfl pa3HNX MOAenet1 B3aHMoAet1cTBHfl BonH (~Hcno B3aHMoAet1

CTBYID~HX BonH p8BHO N+1 ): 

'(J(j)(x,t)=C.ei6J't'(j)(l) , (2.6)
J 

rne } =x-vt-x ' 6 j 38BHCHT OT Ben~HHH nopflAKa N=p+qo
 
rpynrrs su (p,q) H CKOpOCTH AB~eHHfl conHTOHa
 

6.J = ~2 x w.t	 (2.7)-

2 J
 

w _ v _ (N_j+1)2b2	 (2.8)j - ~ 

PaCCMOTpHM ~eT~e BapHaRTa: 

I. N=1: G1=SÚ(1) (AByxBonHoBoe BSaHMoAet1CTBHe) 

B aTOM cny~ae c~eCTByroT TpH o~oconHTOHH~ pemeHHR, YAoaneT


BopmolI{He rpaH~HbIM ycnOBHJlM (2.1):
 
" 161 2 2
 (2.9)I. 'Y =Ce sechb~, n=-2b sech b}" 

i6 

B>(v2-1)/4b2•rne \C\2 = 2b2(1-v2+4Bb2) ,0.::=-38, 

2 . 3ToT cnyqa~ B Aet1cTBHTenbHocT~ cooTBeTcTByeT peAYKUHH TpeXBonHO

Boro	 BsaHMOAe~CTBHfl (N=2 ) (rny60KaR RMa): 

2 2n=-6b	 sech b1
 
i 6',. 2
 (2.10)a) l.lJ = Ce sech b~ 

rAe I cr 2 = - 36b2 (o<.+B) B=(v2_1)/4b2, ol<-B, 8
I 

6 1 (N=2) ; 1 

6) 'V=Ce
i6'

2thb'$sechb'5	 (2.II) 

2 4 2 2 ~ I
rAe Icl =36b ~+~) , (1-v )/2b =30(-8, o<.)-B, (N=2) • 6 2=6 2 

OTMeTHM, ~TO pemeHHfl BHA8 (2.10) H (2.11) 06c~AanHcb B pa60Te/?/ 

N=2: H SU(1.1) (TpeXBonHOBoe BS8HMonet1CTBHe) Il. G2=SU(2) 

OAHOCOHHTOHHoe pemeHHe HMeeT BHA 

(1) i61 2 
~ = sech b)C1e 

(2) i62 (2. I~)~ = C2e	 thb5sechb5 

n=-6b2sech2b~ 

rAe Ici = 6b 2 (1-v2_2Bb2_6o(b2) 

ICi 2 =816b2(1-v2+4Bb2)
 

8 = { 1, ~.fl SU(2 ) ,
 (2.13)1 -1, ,!VIR SU (1 .1) • 

llI. _N..;"U_=_3_:_G-:,3~=_S_U_(_3_)_,_S_U_( 2_._1_).,.:H;...._S_U_(_1_.2_) ~(q.:.;e::;.;TIi=p;.;:e;..::X::B:.::O:.:.::H:.:.::H~O.::.B.=.oe'='l 

B38.HMOne~CTBHe) 

PerYXRp~e OAHOCOHHTOHKYe pemeHHfl, COOTBeTCTBYD~e 3THM TpeM 

rpyrmea, H8mmIeM B e~HO~ lflopMe C nOMO~bD qHCeH ~ , k=1, 2 , 

3~HHHX T86HHue~: 

SU(p,q) 
p+q=3 SU(3) SU(2.1) SU(1.2) 

t, 1 1 -1 

f,2 1 -1 -1 

(2.14) 

'/ 
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(1) ia 1 3 (2) i82 2
 y =C sech b~ , \jJ =C 2e thb~sech bS- '
 1e 
(2.15) 

()) i83 2'	 2 2 
~ =C 3e (4-5sech b S)sechb5 ' n=-12b sech b S ' r~e 

2 2[í(1-V2)-16o(b2-3J3b2]
IC 1 / 9b	 , Ic/2=6t1b2[5(1-V2)-24O<S2+8J3b2] , 

lE b 2(1-v2+4J3b 2)Ic312 4	 2 

IY. N=4; G4=5U (4) , 5U (3. 1) , 5U (2. 2) Vi 5U (1 .3) 

KaK Vi B~e, BBe~eM qHC~a 6k ' npHHHMa~~He 3Ha~eHHfl cor~aCHO 

Ta6~Hue: 

5U(4)5U(p,q) 5U ( 3 • 1) I 5U ( 2 • 2) I 5U (1 • 3) I 5U (O. 4) 

1

1 1 -1 -1

1+0=4 

ê -11 1 -1 I (2.16)1 

I
-1E

2 
-"-

-1 -1-1 -11·t: 3 

PerY~flpHHe O~HOCO~HTOHH~e pemeHHfl CHCTeMW (1.11), y~oB~eTBop~
~He rpaHH~H~ YC~OBHflM (2.1) H HHBapHaHTHHe OTHOCHTe~bHO rpynn~ G ,

4 
HMe~T BH~ 

(1) i81 4 (2) i82thbssech3bf
 
~ =C~e sech b S ~ =C e
 . 2	 (2.17) 

(3) i83 2 2 
~ • =C (7sech b S -6)sech bS ' 3e 

(4) i84 2 2 
"\l =C 4e (7se,ch b!- 4)shbssech by , 

rne 2 2 2 2 2 5, 2 2 
= ê Ic -25C 2\c31 +49c3Ic4, , Ic = 4€1E21c31 -105é1 t 2/c41 ,\C1\ 1 2/	 2 t 

/ C 12 = 10e2b2[9(1-V2)+24Bb2_40~b2] ,
3 

2e b 2(1-v2+4J3b 2)
l c ,2 = 
443 

3. OnHOCO~HTOH~e pemeHHfl: CViHrY~flpHNn c~yqa~ 

M3BecTHo, ~TO ~OK~bHHe (To~e~HNe) HeO~HopO~HOCTH H~H ~e~KT~ 

B KOH,eHcHpoBaHHHX cpe~ax onHCHBaIDTCfl CHHrY~HpHHMH pemeHHflMH ypaB
HeHHn 14/. IIoaToMY npe~CTaB~flIDT HHTepec Ta~e CHHrY~flpHHe pemeHHfl 
CHCTeMN (1.11), Y~OB~eTBopfl~~He rpaHH~H~ YC~OBHflM (2.1). "AHa~orH~

HO" ..( 2.6) peneaae ~eM B BH~e 

i 8 j 2l.fJ(j) (X,t)=c
je 

~(j) ('5) , n(x,t)=aNcosech b 3 ' ( 3.1) 

8 

-_ .... ·.-_ ..... 

2,r~e	 a 8 j HMeeT TaKOn *e BH~, KaK B (2.7). IIpHBeaN=N(N+1)b 
~eM cnHCOK cHHrY~flpHHX pemeHHn ~~fl pa3~H~HHX Mo~~en GN (1.11). 
rpynrra G1 • BaToM cnyqae O~HOCO~HTOHH~e CHHrY~flpHHe peméHHfl HMeIDT 
CJIe~.~: 

181 2 
a) 'f=Ce co sechb y , n=2b cosec2b! , (3.2) 

2 2(v2-1-4J3b2)	 2-1)/4b2r~e IcI	 =2b , 0'-=-313, 13 < (v
i81 2 2 2

6) 't'=c
1e 

cosech b!, n=6b cosech b 5 '	 (3.3) 

J3=(v2-1)/4b2r~e IC\2=-36b4(ol+B) , ; 

i~2 2 2 
B) 't' =Ce cthbscosechbJ' n=6b cosech b S , (3.4)
 

2
 
/CI 2=-36b4(O<+B),rne	 B=-3o<+1-V

22b 

II. rpynna	 G2 • AH8JIOrH~HO (2. 12) nonyvaex 

(1) i81 2 
~ =C 1e	 cosech bs ' 

(3.5)(2) i82
'f =C2e cthbS' cosechb 3
 
2 2 

n = 6b cosech bJ • 

2+4J3b2) 23AeCb /C212 =-6b2é (1-v , Ic 1 = 6b 2 (1-v2_ 2Bb2_&Xb2)
1	 2

G1 3a~aHO	 (2.13). 

lll. rpYnna	 G3 • Pemeaae HMeeT BH,D; 

(1) i81 3 (2) i82 2
 
'f = C cosech bS ' ~ =C 2e cthbscosech bJ •
1e	 (3.6) 

(3) i83 2	 2 2 
~ =C

3e 
(4+5cosech b})csechb3 , n=12b cosech b 5 

2	 4rne IC	 2 =- t ICi-25E21 c , IC \ 2=40ê1 E:2 Icj-72b (20(+B)
1\ 1 3/ 2
 

2 3 222
 
tc 3 \ = :i'52b (v -1-4Bb) ,a Be~~HHN 81 , e2 onpeneaanrca 

H3 Ta6~HUN (2.14). 

IY. rpynna B aToM c~ae cHHrY~flpHoe pemeaae CHCTeMbl (r. II),G4• 
y~o~eTBop~~ee HY~eBHM rpaHHQHHM YC~OBHflM, HMeeT BH~ 

( 1 ) i81 4 ( 2 ) i82 3
 
~ =C1e cosech b S ' . 'f =C2e cthbscosech bJ" '
 

~(3)=C3ei8(6+7coseCh2b~)COSeCh2bf '	 (3.7) 

(4) i84 2

\f . =C4.e (4+7cosech b'!") cthb~cosechb S '
 

2 2 
n= 20b cosech b~ • 

9 



I' -- -- 

2 2 2 2 2 2 2
3.n,eCb t C11 = -Ellc~ +49G21c31 -E 3!C41 , Ic 2\ =-82E.1E~C31-105ClE3Ic41 

2[c 12 =-2E E. IC 1 - ..!..Qb 4 (38+100<)31 2 3 4 9 

jc 12 = ~E b 2 (v2- 1- 4 8 b2) E. (2.16) •443 S8.n,8H 
I.'k 
,' 

4. HeKoTopHe ApyrHe pemeHHH 
I I 

HOBH~ Kn8CC pemeHHM CHCTeMH (1.11) MO*HO nonyqHTb, HcnonbsYH . 
.1ee U(p,q) - CHMMeTpltIO.• I1YCTb f(x,t)=('t' ,n) t HMHeTCH pemeHHeM ~~.. 

CHCTe~ (1.11). Tor)J,8 HOBoe pemeHHe eCTb f'=Rf ,ecnH 
R=diag (R, 1) , R E U (p, q) • Ilpa 3TOM coxpasaerca 6HnHHeMH8R 

lPoPM8 (~, ,'t") = ('+iRR't') = ('V'r') , R ='íR\ 

Ha~)J,eM Ha npHMepe rpynn~ G2 O)J,HoconHTOHHoe pemeHHe CHCTeMN 
(r. II) THna õpaaepa, rIyCTb A E. G

2 
H HMeeT BH)J, 

b 2)a2
 
lal + E.1lbi = 1
 

( -ê. b ã 
A = (4.1) 

1 2 2 

Tor)J,8 H3 (2.12) c nOMO~bIO H30TOllH~aCRoro Bp~aHRfl n~ 

(1) & i8 1 2 i8 2'V =C, (a2c1e sech bS- + thbssechbJ) , (4.2)b 2C 2e 

(2) fi - i81 - i82 2
Y; =C 2 (- E.1b 2C1e + aC shbs)sech b~ ,2e
 

2 2 I °1 2 
=\c21h 2
n=-6sechb~, =1C1 

AHanOrH~HO MOMHO H8~TH 6pH3epHHe perneHHH, COOTBeTCTBYIDmHe rpynnaM 
N=3, 4 • 3TH pemeaaa yYt.e "HHBapHaHTHH" no OTHomeHHIO K npeo6paGN, 

30B8HHHM GN ' nOCRonbKY .nosropsoe rrpeoõpaaosaaae nHillb H3MeHfleT 
KOHCTaHTH. KpOMe nonyqeHH~ pemeHH~ c~ecTByeT pemeHHe, BHP~alO~ee
CH ~epes ~ ~YHKUHH Be~epmTpacca:v;. ~ LV 

't'(x,t)= 2(V2_1)p<~,W,WI) e~ (~-5o) 

n (x , t) =2J'C~ .co, <..V') 

rne LU, LV' - ncnynepaons lflYHKUHH NJ (J I u) I LA,) I ) • 

VicnonbsYfl CBO~CTBa BHp01K)J,eHHH p ~YHh-UHH, MOJKHO nonyqHTb HO
BHe pemeHHH CHCTe~ (1.11). j

" 5. 06CY?iUleHHe 

B~HcnHM cneKTp 3HeprHH CHCTeMH (1.11) Ha O)J,HoconHTOHHOM peme
HHH (2.12), T.e. npH N=2 • ViMeeM t 

I 
I 

E \ ~2 (1_V2)+b2[5V2_,._v~+ 3~4b2o(+12~b2]} • (5.1) 
2M=12b 

OTCIO)J,a BH)J,HO, ~TO 3HeprHH ae 3aBHCHT OT napaxerpa c= ± 1 ,T. e. 
OHa O)J,HHaKOBa )J,nH rpynn 5U (2) H 5U (1 .1) paweHHH (2.12) 
npH HyneBbIX rpaHH~H~ ycnoBHHX. Ilpa o( =8=0 CHCTeMa (1.11) nepe

XO)J,HT B CHCTeMY ypaBHeHH~ 3axapOBa c U(p,q) rpynnoM. IlpH 3TOM 

3HeprHH p8BHa 

v2 2 2 2 } (5.2)E ~(l-v )+b (5v -1)
2 3=12b { 

B ynbTpapenHTHBHCTCKOM npenene , T. e. npa v ...... 1 , H3 (5.1) H (5.2) 
COOTBeTCTBeHHO HMeeM 

E2M=12b3(4-~1304~k2 128b
2 

(5.3)5 VUJ + --5-)' 

3• (5.4)E = 48b
2 3 

B8JKHNM BOrrpOCOM HBnHeTCH KnaCCH~KaUHH nonyqeHHbIX pemeHHA no 
napaaerpaa ypaBHeHHfl 0(, 8 H napaserpy pemeana v • Ilponenaea 
3TO )J,nH cnyvaa 5U(2)- H 5U(1.1) - BapHaHTOB CYlCTeMH yp8BHeHHA 
(1.11) YI cooTBeTcTBYIO~en CYlCTeMH ypaBHeHYI~ 3axapoBa (CY3) YI HYlli 
Ha o)J,HoCOnYlTOHHHX pemeHYlHX (2.12). Pe3Y~bTaTH npYlBe)J,eHH B Ta6nYluax 

I YI 2. 

Ta6nYlga I 
06nacTYI c~eCTBOBaHYlH O)J,HOCOnHTOHH~ pemeHYI~ (2.12) CYlCTeMH (1.11) 
CY3 H HYlli ,IJ,nH rpynn~ 5U(2) B 38BHCYlMOCTH OT napaMeTpOB ~ , 8 YI v 

Q( B PemeHHe CYlCTeMH (1.11) PemeHHe CY3 H HYlli 

o/. ~ o 8>0 
v) 1 

v < 1 

He CVllIeCTBveT 
cvmecTBveT 

He cvmecTBveT 
cvmecTByeT 

O(~O 8<0 
v> 1 

v <. 1 

He c~eCTByeT 

c~ecTByeT 

He c~ecTByeT 

c~ecTByeT 

o/.. ~ o 8<.0 
v >1 

v < 1 

c~ecTByeT 

c~ecTByeT 

He cYIqeCTByeT 

CYmeCTByeT 

o(~O' 8>0 
v> 1 

v < 1 

c~ecTByeT 

CYmeCTByeT 

He CYmeCTByeT 

c~ecTByeT 

lO 11 



n ..
 
11 
11 

l 
,I

Ta6n~ua 2 

06nacT~ c~ecTBoBaHMfl O~HoconHTOHHHX pemeHM~ (2.12) CHCTeMN (1.11) 

CY3 H HYill ~nfl rpynnH su (1.1) B 3aBHCHMOCT~ OT napaMeTpoB ~, B 

~ v 

oi- B v PemeHMe (r. 11) PemeH~e CY3 H HYill 

v > 1 He CYII\eCTByeT He CYII\eCTByeT 
o<. '> O B>O 

v < 1 He CYII\eCTByeT He CYII\8CTByeT 

oi.. > O B (O 
v'> 1 CYII\eCTByeT ae CYII\eCTByeT 

v < 1 CYII\eCTByeT He CYII\eCTByeT 

o/. < O B < O 
v >1 CYIIIeCTByeT He cvmecTByeT 
v <, 1 CYII\eCTByeT He CYII\eCTByeT 

He CYII\eCTByeTv >1 CYII\eCTByeT 
d...<.0 B> O 

v <. 1 He CYII\eCTByeT He CYII\eCTByeT 

J
 
n
 

Harnfl~HHe rpa~KqeCKMe M306p8*eHMfl 06naCTe~ CYII\eCTBOBaH~fl Ha 
nnOCKOCTM (~, B ) O~HOCOnHTOHHHX peilleHM~ SU(2) M SU(1.1) CMCTeMH 

(1.11) npMBe~eHH Ha pMc.I,2 M 3. Ha~ano Koop~~HaT cooTBeTcTByeT CY3. 
Ha pRO. I, 2 li 3 do= (1 - v Z) / 6 b Z D(l:Y: _Y::l ), C(o:'&. O). 

4b Z 4b Z 

~ ~ 
..:r
<, 
-:::-. ...' 

~ 

~ 
II 

PMC.L 

l2 r 

.. 

d.. 

PMc.2. 

J.. 

PMc.3. V -= 1. 

f
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H3 HBHoro B~~a O~HOCO~~TOHHOrO perneHHH (2.12) ~ H3 pHc.I,2 H \ 
I
" 

3 HCHO, 'lITO 
~ 

•.lfJ( 1) f; O, ,+,(2) == O	 B=(v2-1)/4b2Ha JI~H~~
 

~(1) ::;: O , ~(2) f; O <.X.=_lB+<X'
Ha JI~H~H 3 o 
\jJ(1) :: O, 't!(2) :.::0 B r ouxe D 

}OTMeTRM HeCKOJIbKO BeCbMa npHMe'llaTeJIb~ ~KTOB, CBfl3aHH~ C I 
paCCMOTpeHHO« HaMH CHCTeMO« ypaBHeHH~ (1.11). 

I • I1p~ HeKOTopblX 3Ha'lleHHHX d.- H J 3Ta CHCTeMa HBJIHeTCH (flop i 
MaJIbHO HHTerpHpyeMo«(I5/, O~HaKO npH H3MeHeHHH napaMeTpOB OHa Mo~eT 
nOTepHTb 3TO CBO«CTBO. ITpHMepoM HBJIfleTCH Ha'llaJIo Koop~HHaT Ha TIJIOC

KOCT~ ( 0<,13 ), T.e. o{ ,13-0 , rne (1.11) nepexomrr B CY3. B 
CBH3H C 3THM BCTaeT sonpoc 06 OTblCKaH~H Ha nJIOCKOCTH ( eX. , 8 ) 

06JIaCTe« (HJIH TO'lleK), r~e (1.11) HHTerpHpYeMa. 

2 • O,IJ,HOHanpaBJIeHHbl« BapHaHT cHcTe~ (1.11) MO~HO nOJIyqHTb

2 2 ~
 

CTaH~apTHbtM nYTeM, nonaraa () t -() x ~ -2 ('Ôt +ox)'C'x H HHTerpHpYH 

BTopoe 1paBHeHHe (1.11): 

io/ t +~xx -n~ = O 

(5.5) 
('(\+'Ox+ ~;)n + ~(n2)x + ~a't'12)x = o. 

ÔTa CHCTeMa ypaBHeHHR B npHMeHeH~H K ~3HKe nJIa3~ 6~a nOJIy'lleHa ~ 

HCCJIe~OBaHa HKmHKaBOR H COaBTopaMM B/ 61. BeHHJIoB~ ~ BypueB~ ElI7/ 
Ôjao n0R88aHO, llTO (5.5) H8HHTerpHpYeua: (BO BCHKOM cnyuae, Ha 
JIHHHH 13/2=-1. ). B rovxe lfte o( =13=0 CHCTeMa (5.5) nepexonar B 

i't't + ~xx -n\f' = O , 

n t + nx + ~1~1; = O 

I8/,T.e. c~cTeMY ypaBHeHHA, HCCJIe~OBaHHyD fl~HMOA H ORKaBoA B/ r~e 
6Hna YCTaHOBJIeHa ee ~HTerpHpyeMoCTb. Bo3HHKaeT BOnpOC, aHaJIOrH'llHH« 

nOCT8BJIeHHOMY B nepBOM nYHKTe. ÔTO 03Ha'llaeT, 'lITO CHMMeTpH'lIHbtR H O~HO

HanpasneHHHA BapHaHTH U(1) -BepCHH CHCTeMH (1.11) npoT~BOnOJIO~HH no 

CBoRCTBaM HHTerpHpyeMocTH no KpaAHeR Mepe B'~e paccMoTpeH~ o6JIac

THX H TO'llKaX TIJIOCKOCTH ( 0(', 13 ). 

3 . ITOJIY'lIeHHbte AJIH (1.11) pe3YJIbTaTH ,IJ,aDT B03MO~HOCTb CY,IJ,HTb 

TaKlle o HeKoTopHX peureiraax U(N) HYUI: I 
(k) (k) - (k)i'+l t + 'fi xx + ('fI'f')'+I = O,	 (k=1 ,2, ••• ,N), (5.6) ·1 

I 
. ~ 2 

r~e (\:ii\V ) - U(N)-BHYTpeHHee npOH3Be,IJ,eHHeqilfl= L/~(k)l. 
k=1

.D.eAc1BHTeJIbHO, ne Tpy,IJ,HO npoaepwrs npOCTbIM BbltIHCJIeHHeM, 'lITO sce 

pemeaaa U(N) BepCH~ (L 11), nOJIY'lIeHHble sume npa o( =8=0 ,HBJIfl-

IDTCH Ta[~e perneHHflMH (5.6), eCJI~ KOHCTaHTbl c Y~OBJIeTBOpHIDT YCJIOBHIDk 
- 2
~'f", sech b-S	 (5.7) 

B K8'l1eCTBe np~Mepa paCCMOTp~M U(2) HYUI, ~CCJIe~OBaHHoe MaHa

KOBb~ B/I 9/ C nOMO~bID M03P. B 'lIaCTHOCTH, B/I 9/ paCCMOTpeHO B3a~MO
~eACTB~e COJI~TOHOB 

2
(k ) i8k(x,t) '\' 2 2 

~ = Cke sechb s	 L-./Ck\ =2b • (5.8) 
k=1 

H3 Harnero paCCMOTpeH~H CJIe~eT, 'lITO KpOMe 3T~X (BblpO~~eHHUX no 3Hep

r~~) "JIerKHX" COJI~TOHOB B MeJIKOA HMe B paMKax (5.6) c~ecTBJ'lOT TaK
~e "T.RJKeJIble" COJIHTOHbI B rJIy60KoH HMe: 

i8 1 2't'(1 ) sech b! ,C1e,i8 (5.9) 
LjI( 2) 2 thbssechb!C2e 

v v2 2 2 2 
r~e 81= 2x - (4 - 4b )t 8 =~x (~- b )t

2 2 4 
2IC1~ = IC~2 = 6b 

3HeprHH KOTOp~ paBHa 
v2 2 

E = 12b (~- b ) 

a Ta~e HX 5U(2) - HHBapHaHTHbte aHaJIOrH BH~a 
(k) iê1 i82 2
 

~ =Ck(ake +bkshbse )sech bJ
 

r~e la~
2

+ IbJ2 
= 1 

TaKHM 06pa30M, B paMKax ~e HCCJIe,o,OBaHHoA Mo,o,eJIH U(2) HYlli 
nOJIY'lIeH HOBblR THn pemeHHA ("T.RJKeJIble" COJI~TOHbt C HapymeHHWM Bblpo~~e

HHeM no 3HeprHH). EoJIee Toro, eCJIH nOJIH ~(k)HHTepnpeTHpOBaTb KaK 

BOJIHOBHe ~KUHH 'lIaCTH~, TO nOCJIe~He B rJIy60KoR HMe Be~T ce6H
 

KaK (flepMHOHbI. AHaJIOrH'lIHaH CHTyauHH HMeeT MeCTO H B CJIY'lIse U(N) HYlli.
 
ITpaBHJIO nOCTpoeHHH pemeHHH MO~~T 6HTb C<'POpMyJIHpOBaHO CJIe~~HM 06pa


30M: Bce ypOBHH B HMe COJIHTOHa He3aBHCHMO OT ee rJIy6HHbI COr~OHO)
 

Y~OBRnM(5.7) ~O~HH 6b1Tb 3aHHTbI. ÔTO 03Ha'llaeT, 'lITO B eSMoA rJIy60


KoA HMe (2.5) K~HR ypoBeHb 3aHHT o~HoR 'lIacTHueA (aHaJIOr <'PepMH


cTaTHcTHKH). ,lJ.JIH COJIHTOHOB C 60JIee MeJIKHMH, HexteJIH (2.5),HMSMH
 

( k <. N ) aa HeKOTOpHX ypOBHHX	 Mo~eT HaXO,I),HTbCH no H8CKOJILKY 'lIaCTt1~. 

HanpHMep, U(N) HYill HMeeT'CJIe,IJ,yID~ee Bblpo~eHHoe O,IJ,HOCOJIHTOHHOe peme

HHe, HBJIHID~eeCH o606~eH~eM (5.9): 

() i8 1 2 (e) i82\fi S =cse sech b~ , 't' =Ce,e thb~sechb3' (5.10) 
IV 

r.zt8 1 ~ 5 ~ N- 1 , 1 <. e 4 N , 5 + e =N ~ rc i = f \CV2 = 6b 2 • 
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~fl C~CTeM~ (1.11) 3TH Tpe60BaHHfl He 06fl3aTenbH~, T.e. C~eCTBY

IDT pemeH~H C He3aHflTNMH ypOBHfl~. HanpHMep, (1.11) HMeeT cne~~ee 

pemeHHe ( U(3)- BapHa~): 

.. ! 1) i81 3 'Y( 2) =C
i8

1sech
3

b'5 ' 'i' sech bS '	 (5.II)=C1e	 2e 
(2) i82 2 2sech2bJ"1IJ	 =C3e thb'I"sech b S n=-12b

2 2 2
I',IJ,e \c 1\ -. /:1/ c 21 =éic31 c21ci -3b4 

(0(+8) 

V2- 1=48b2 

B 3TOM cnyqae ypOBeHb, COOTBeTCTByro~H~ À3 , He 38HflT. AHanOI'~qHO, 
pemeHHfl C He3aHflTNMH YPOBHflMH C~eCTByroT ,IJ,nfl ,IJ,pyrHX BapHaHTOB CHCTe-

MbI (r. II ) npa N ~ 3 • 

KaK YKa3~BanOCb B~e, npH B~BO,IJ,e éHCTeMH (1.11) B raMHnbTOHHa

He (1.5) MH rrpeHe6peI'nH qneHOM qeTBepToro nOpfl,lJ,Ka no 6o3e-onepaTopaM. 

YqeT nocne,IJ,HerO npHBO,IJ,HT BMeCTO (1.11) K cne~~e~ CHCTeMe ypaBHeHH~: 

iYJt+lfJ -nY/ +j\(qi~),+, = o ,	 (5.12)X X 

n	 - n -o«(n 2) - 8n - (.:p\f') = ott	 xx xx xxxx xx 

CHCTeMa (5.12), KaK H (1.11), MO)l{eT HMeTb COnHTOHOnO,IJ,06HWe pe

meHHfl pa3H~ THnOB. B qaCTHOCTH, npH N=1 pemeHHe eCTb 
(1) i81 2 

~ =C1e sechb~, n=asech b"5 ' (5.13) 

v v2 2 2 2b 2 
I',IJ,e 8 1 = "2x - (4 - b ) , Icr =~ (eX + 38 ) 

68b 2 2 2 a =	 ~ , v -1-4Bb = (0(+38) 138;\. 

SHepI'Hfl TaKOI'O COnHTOHa paBHa 

2	 323 2 3 
E(1)	 = (~+ 2b 2 ) 4b( +38)+ 168b + 488 b + 24(1+ 2)~ 

À 2 8 olÁ ~ ~ v cJ...2 

8 b
3 3b5 

TI8b 2«~ (~+38)2+ 388 
150(2
 

I1pH N=2 HMeeM
 

i8
 
't'(1)=c 1sech2bS


1e 

(2) i82 
~ =C2e thbssechb} 

(fJ.I4) 

2 
n =	 asech b ~ , 

2 2 60b 2 2 2 2
I',IJ,e IC • ~ (v -1-4Bb) , a-6Bb /o(CI1/ IC 2\ 

v2_ 1 =oI.X~ +4Bb 2, 81" 8 - rauae 1K8, IC81( H D (2.12). B~~cnflH2
 
3HepI'~ro 3TOI'O con~TOHa, nonyq~M
 

E (2)' _ 12Bb [(3b2+ v2) o< +B + 4Bb
2 (V2-~Bb2)1 

Á	 - eX. 4 À.B 0/ 5 • 

B 3aKnpqeHHe OTMeTHM, qTO ,IJ,nH C~CTeM ypaBHeHH~ (I.II), (5.6) 

~ (G. 12) <f>eHoMeHOnOI'Hfl no.nyueamrx BblIIIe conHTOHHbIX (~ COJmToHOnO,ItoÓ

H~) pemeann, B qaCTHOCT~, nponeccs HX pO)J(.~eH~H ~3 HaqMbH~X naKeTOB, 

CTonKHOBeHH« Me*,IJ,y co6o~ H C "neI'K~M~" COJI~TOHaMH, OCTalOTCR noxa 
noneM ~lIfl HCCne,IJ,OBaHH~ ,IJ,~e B ~HTeI'pHpyeMbIX BapHaHTax, B qaCTHOCT~ 

HYlI1. 
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TENATWIECKHE KATErOPHH I'1)'B1IHKAllHA 

OB'bE,nMHEHHOrO MHC'l"HTYTA R,QEPHIIX 

~OBAHHA 

Maauc T.-nnca 

1. 3KcnepMMeHT&n~H8~ ~3MK8 .WCOKMX 3HeprMA 

2. TeopeTM~CKa~ ~3MKa .wcoKMx aHeprMA 

3. 3KcnepMMeHT8n~H8~ HeATpoHH8~ ~3MK8 

4. TeopeTM~CKa~ ~aMK8 HM3KMX 3HeprMA 

5. MaTeM8TMK8 

6. RAepHa~ cneKTpoCKOnM~ 11 P8AMOXMMM~ 

7. tMSMK8 T~•enwx MOHOa 

8. KPMoreHMKa 

9. YcKopMTenM 

10. AaTOMaTMaauM~ o6oa6oTKM 3KcneDMMeHTan~HWx 
A8HHWX 

11, a.. ... cnMTM~H8~ M8TeM8TMK8 M TeXHMK8 

12. XMMM~ 

13. TexHMKa tMaM~cKoro 3KcnepMMeHT8 

14. MccneAoaaHM~ THPAWX Ten 11 IIMAKOCTeA 
~AepHWMM MeTOA8MM 

15. 3KcnepMMeHT&n~H8~ tM8MK8 ~A8PHWX pea~MA 
npM HM3KMX 3MePrM~X 

16. AoaMMeTPM~ 11 ~3MK8 3~TW 

17. TeopM~ KOHAeHCMpoaaHHOrD COCTO~HM~ 

18. Mcnon~aoaaHMe peayn~TaToa 11 MeTOAO• 
tyHA8MeHT&n~HWX tMaM ... CKMX MCcneAONtfMA 
a C~HWX o6n8CT~X HayKM M T8XHMKM 

19. 6M*3MKa 

M<~><:aHbKOB B. r .• Mblp3aKYilOB p .• l<aTb!Wee 1:). B. 
BeKTOPHOe 06o6u(eHI-1e CHCTeMbl ypaeHeHHii B3aHMOAeHCTBYJ')UIHX 
BbiCOK04aC TOTHbiX H HI-13K04aC TOTHOH BOilH 

P17-86-94 

H3y4aeTCA BeKTOpHOB o606111eHHe CileAYJ')llleH CHCTeMbl ypasHeHHH, Bnepsble 
nony4eHHOii OAHHM H3 aBTOpOB (B.r.M.): 

icp1 + cf.u- n ¢> = 0, 

"tt = 1h+ (arf! + tJnxx)xx + I <PI~x · 
( * ) 

AaH BbiBOA BeKTOpHoro o606111eHHR CHCTeMbl (*) H3 MHOrOKOMnOHeHTHOH XXZ -MOAeill1 
reH3CH6epra.Q6cymAaeTCA raMHilbTOHOBa CTPYKTypa. nony4eHbl HeKOTOpble T04Hble 
OAHOCOilHTOHHbiC (peryilRPHble H CHHrynRpHble) peweHHR U (p ,q) CHCTeMbl ( *) H CBR-; 
3aHHbiX c Heii U(N) -HenHHeiiHoro ypaeHeHHR WpeAHHrepa H CHCTeMbl ypaeHeHHii 3a
xapoea. AnA cny4aR U (2)- H U (l,l) -eap!-iaHToe HaHACHbl o6nacn1 CYllleCTsoea
HHR OAHOCOilHTOHHbiX peweHHH Ha (a, 8) -nnOCKOCTH. B 3aKili04eHHe nOily4eHO 
o6o6111eH1-1e u·( p ,q) -cl-1cTeMbl ( *) , Y4HTbiBal')lllee cnHH-cnHHoeoe e3aHMOAei1cTBHe, 
H AilR Hero npi-1BeAeHbl HeKOTOPble COilHTOHOnOA06Hble peWeHHR. Ha HeKOTOpbiX no
Ily4eHHbiX peweHHRX Bbi41-1CileH CneKTP 3HeprHH. 

Pa6oTa BblnOnHeHa B fla6opaTOPHH Bbi4HCilHTeilbHOH TeXHHKH H aeTOMaTH3a~HH 
OH~H. 

llpenpHHT 06"beAJmem10ro HHCTHl}'Ta JmepHhiX Hccnenoaam!li. Jly6Ha 1986 

nepeBOA O.C.BI-iHOrpaAOBOH 

Makhankov V.G., Katyshev Yu.V., Myrzakulov R. P17-86-94 
A Vector Generalization of a System of Equations 
of Interacting High-Frequency and Low-Frequency Waves 

A vector generalization of the system of equations 
i cp1 t cf.u. - n ¢> = 0 , ( *) 

lltt = "u+ (an2 + tl~xlxx + I<Piix 
first obtained by one of the authors (V.G.M.) is studied. The derivation 
of the vector qeneralization of system(*) from the multicomponent XXZ 
Heisenberg model is presented. The Hamiltonian structure is discussed. So
me exact single-soliton (regular and singular) solutions to the U(p,q) sys
tem(*) and associated U(N) nonlinear Schroedinger equation and Zakharov 
system of equations are obtained.For the case of U(2) and U(l.I)versions the 
existence regions of one-soliton solutions in the(a,,B)plane are found.Final 
ly a generalization to theU(p,q.) system(*) al lowlnq for the spin-spin in
teraction is obtained, and some its sol iton-1 ike solutions are presented. 
For certain solutions obtained the energy spectrum is calculated. 

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