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KamAoe HenHHeAHoe 3eono4HOHHoe ypaeHeHHe /H3Y/, HHTerpHpyeMoe 
C noMO~bO MeTOAa o6paTHOH 3aAa4H pacceRHHR /M03P/, KanH6pOB04H0-
3KBHBaneHTHO, eoo6~e roeopR' HeKOTopoA II a -MOAenH11

• TaK' HenHHe111-
Hoe ypaeHeHHe m?ieiHHrepa KanH6poB04Ho-3KBHBaneHTHO ypaBHeHHO 
flaHAay-flH$WH4a 1- 1,penRTHBHCTCKOe YPf:BHeHHe sine-Gordon 3KBHBa
neHTHO O{n) - HHBapHaHTHOH a-MOAenH 21 H T.A. CyTb Kam16poeo4-
HOH 3KBHeaneHTHOCTH 3aKno4aeTcR e cneAYO~eM: H3Y, HHTerpHpyeMble 
C nOMO~bO M03P' B03HHKaOT KaK ycnOBHR COBMeCTHOCTl-1 C"1CTeMbl nH
HeAHblX AH$$epeH4HanbHblX ypaBHeHHH 

cf, = U {x, t, .\) cf,, 
X 

cf, t = V {x, t, .\)cf,; /1/ 

rAe cf, ~ G L (n, C); U, V E- gl{n, C), .\ E-C. YcnoeHR coeMecTHocT1-1 c1-1-
CTeMbl /1/ HMeOT BHA 

U t - Vx + [ U , V] = 0 • /2/ 

Pa3nomeHHe nocneAHero ypaeHeH1-1R e PRA flopaHa no napaMeTpy .\ 
AaeT C"1CTeMy H3Y Ha K03$$H4HeHTbl pa3nox<eH1-1R, "1HTerpHpyeMyo 
c noMO~bO M03P nocpeACTBOM CHCTeMbl /1/. KpoMe Toro~ C"1CTeMa /1/ 
1,1 ypaeHeH"1R /2/ HMeOT HHTepecHy~ reoMeTpH4eCKY~ "1HTepnpeTa41-10, 
no3BOnRo~yo np1-1ene4b AnR "1X 1,13y4eHHR MO~HblH annapaT coepeMeHHOH 
A1-1c!J$epeH41-1anbHoA reoMeTpH1-1 H TeopH1-1 rpynn. TaK, ecn1-1 U 1-1 V 
"1HTepnpeTHPOBaTb KaK K03$$"14HeHTbl CBR3HOCTH B paccnoeHHH C 6a-
30H R2 1,1 cnoeM GL(n, C), To ypaeHeHHR /2/ 03Ha4aoT, 4To Kp1-1e1-1aHa 
3TOH CBR3HOCTH paeHa Hyno, T.e. CBR3HOCTb nnocKaR. 

Ha 3TOM R3b1Ke Kan1-16pOB04HaR 3KBHBaneHTHOCTb ABYX H3Y Bblpa
maeTCR B TOM, 4TO COOTBeTCTBY~~1,1e nnocK"1e CBR3HOCTH U, V onpe
AeneHbl B OAHOM paccnoeHHl-1 1,1 nony4aOTCR APYr 1,13 APYra KanH6poeo4-
HblM npeo6pa3oeaH1-1eM 

/3/ 

rAe g E- GL(n, C). np1-1 3TOM peweH1-1e COOTBeTCTBY~~"1X CHCTeM nHHeA
HblX A"1$$epeH41-1anbHblX ypaeHeH"1H /1/ CBR3aHo n1-1Hell!HblM npeo6pa30-
BaH1-1eM 

/4/ 

8 HaCTOR~eA 3aMeTKe HaAAeHbl ypaBHeH"1R, Kan1-16poB04H0-3KBHBa
neHTHble CHCTeMe HAm"1Mbl-0AKaBW 141 
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iEt + .!_Exx - nE = 0, 
2 

2 

n t + nx + I E J x = 0 ' /5/ 

rAe E - aMnflHTYAa Kone6aHH~ nna3MW, n - sapHal.lHR nnoTHOCTH 1-10-
HOB. 0Ha RBflReTCR enonHe HHTerp1-1pyeM~M np1-16n1-1meHHeM K ypaBHeHHRM 
3axaposa 

151
, onHCblBalOtllHM B3aHMOAeHCTBHe neHrMIOPOBCKHX H HOHHo-

3BYKOB~X BOflH B nna3Me. KaK HeAaBHO 6~no noKa3aHo B 161,3TH me 
ypasHeHHR onHC~BalOT BOflHbl B MarHHTH~X 1.1eno4Kax B HH3KOTeMnepa
TYPHOH o6nacni 1-1 11YflbTpapeflRTHBHCTCKOM 11 npeAene (v = 1) npH OAHo
HanpaeneHHOM ABHmeHHH. 

PaccMOTPHM HeKOTOp~e 11peAYKLIHH11 CHCTeMbl /5/ :· 
a/ EcnH nt = o, OHa nepeXOAHT B H3BeCTHOe HeflHHeHHOe ypas

HeHHe WpeAHHrepa C npHTRmeHHeM 

1 2 
iEt + -E + IE! E = o. /6/ 

2 xx 

3To ypaeHeHHe nOAP06Ho HCCfleAOBaHO B /7~ 
6/ B cny4ae nx = 0 nony4HM 

i Et + ...!_ E xx - nE = 0 , 
2 

2 
n + IE! = O. t X 

17/ 

3Ta CHCTeMa H3BeCTHa KaK ypaBHeHHR pe30HaHCHoro B3aHMOAeHCTBHR 
KOPOTKOH H AflHHHQH:sonH B nna3Me. AHanorH4H~e ypasHeHHR B03HH- e 
KalOT npH aHaflH3e BHYTPeHHHX BOflH 181 H BOflH Pocc61-1191. /HCTeMa . 
ypasHeHHH /7/ 6~na npOHHTerp1-1posaHa C noMOtllblO M03P B lO/ 

PeweHHR c1-1cTeM~ ypaeHeHHH flAmHM~-OHKae~ 6~n1-1 HaHAeHw e KBaA
paTypax a 

141
• B pa6oTe141 nony4eHbl peweHHR /5/ np1-1 pa3HWX ac1-1Mn

TOTHKax Ha 6ecKOHe4HOCTH, B TOM 41-1Cfle H HeHyneewx, npH 3TOM napa 
(U, V) 1-1MeeT BHA 

-1 
U = A0 + 2i.\A 1 + (2.\) A_ 1 , /8/ 

2 2 
lct>I 0 l<l>I 

2 2 -1 
V = -U + 2i.\ A1 + .\B1 +Bo+ i(4.\) <l>x 0 <l>x 

J 
/9/ 

-1<1>1
2 

0 -1<1>12 

1 0 0 'O -<l>* 0 -ni 0 -ni 

A1 = o o O I Act=I O 0 O I A_1= <I> 0 <I> 

0 0 -1 0 <l>* 0 ni 0 ni 

2 

l, 

~ 

1' 

, . . 2 
0 l<l>l

2 

0 <l>x 

(° -~ o) o .!..,o;+~ o \ / 1<>1 

•,- 0 0 0 !\,- ~; 

2 

0 - ! <b J ~-i'\ '"; 
2 o cl>"' o o -!.<l>*-<l>* o -l<l>I 0 -l<l>I , , , 2 X , 

<l>= E exp Ii(~ - x) I. _ 
CoeepWHM a c1-1cTeMe / 1 / 3aMeHy ¢ = g ¢, rAe 

g(x, t, .\J = ¢,(x, t, .\)l,\=,\o C GL(f, C) 

- peweHHR ~OCTa Cl-1CTeMW /1 / npH .\ = ,\o: 

gx = U (x, t, ,\ 0) g , gt == V(x, t, .\0 )g. /10/ 

noA AeHCTBHeM 3TOrO npeo6pa30BaHHR K03¢¢H1.1HeHTbl CBR3HOCTH U 
1-1 V nepeHAYT a U 1-1 V cooTeeTcTBeHHo: 

- -1 -1 
U = g Ug - g gx, 

- -1 -1 
V = g Vg - g gt 

/11 / 

/12/ 

TaK KaK CBR3HOCTb u ' V RBflReTCR nnOCKOH, TaKOBOH 6yAeT H u, v ... 
C y4eToM /8/, /9/ 1-1 /10/ nony4HM cneAYIOtllHe e~pameHHR AflR O 1-1 V 

- -1 ,\ - ,\0 -1 
U = 2i(.\ - .\0 )g A1g - --g A 1 g, 

4 ,\o,\ -

- 2 
V = 2i(.\ 

2 -1 2 i(.\- .\
0

) -1 
,\ o) g A 1 g - u - 4,\ o.\ g B - 1 g + (,\ - ,\ o) B 1. 

BeeAeM HOB~e MaTPHLI~ 

-1 
a = g A 1g, 

-1 
S=g A_ 1 g. 

TorAa Hoe~e Ko3¢¢1-11.11-1eHT~ CBR3HOCTH U, V np1-1H1-1Ma10T BHA 

- -1 
U == 2i(.\ - .\ 0) [a+ (411.\0 .\) S], 

/13/ 

/14/ 

/15/ 

/16/ 

/17/ 

- - 2 2,. -1 -1 2, 1 2, 
V = - U + ( ,\ - .\

0
) I 2i( ,\ + .\

0
)a , + a ( a J x + ,\ [ i ( 4 \) [ S , a J + 2 [S , a J a] I. 

PaseHCTBO HYfllO KPHBH3H~ CBR3HOCTH U , V AaeT CHCTeMy ypae
HeHHH AflR a H s 

3 



i 2 2 -1 
a + a + (- a a - 2.\ 0a ) + (4i.\ 0) h = 0 , 1 t X 2·X XX 

S +S +(.!..[s,a
2

] -iAo[S,a
2
]) +iAoh=O, 

t . X 2 X X 

/19/ 

. 2 2 
rAe h = [S(a - 2iAol), a ] + ([a , S]a)x. 

CHcTeMa ypaBHeHHH /19/, scnej\CTBHe /11 /-/12/, RBnR·eTCR KanH6-
POB04H0-3KBHBaneHTHOH CHCTeMe ypasHeHHR RAmHMW-0HKaBW /5/. 

KaK HCXOAHWe U , V, TaK H Hoswe U , V K03cj)cj)H4HeHTW CBR3Ho
CTH, a TaKme nepeMeHHble a , S RBnRIOTCR 3neMeHTaMH anre6pbl gl(3,C), 
npH4eM 

Sp U = Sp V = Sp U = Sp V = Sp a = Sp S = 0. /20/ 

Tenepb paccMOTPHM peAYK4HH /6/ H /7/o KaK H3BeCTHO, HenHHeH
HOMY ypasHeHHIO Wpej\HHrepa c npHTRmeHHeM /6/ COOTBeTCTBYIOT ypas
HeHHR naHj\ay-nHcj)WH4a/l-S/. no3TOMY, He OCTaHaBnHBaRCb Ha HeM, 
pacCMOTPHM ypasHeHHe peaoHaHCHoro B3aHMOAeHCTBHR KOPOTKOH H AnHH
HOH sonH /7/, npeABapHTenbHO nepenHcas ero B BHAe 

. iEt - 2Exx + 2nE = 0, 
2 

nt + !Elx = 0. /21/ 

CHCTeMa ypasHeHHH /21/ RBnReTCR snonHe HHTerpHpyeMOH. 0Ha RB
nReTCR ycnosHeM COBMeCTHOCTH AnR cneAYIO~eH nHHeHHOH CHCTeMbl 

fx = U1f, 

/22/ 
ft = V1 f, 

rAe 

U1 = C0 + iAC 1
, 

2 
V 1 = D O + AD 1 + 2i A D2 ; 

0 
E 

c,. (: 

0 0 
2 in 

Co =I 0 0 E* 0 0 \ /23/ 
2 

-i 0 0 0 -1 

0 
. 2 

n, " ( 

-;E, -tlEI ) 0 E 0 

0 o=I 0 0 ) 2 
-E* 0 iE; -E* D2= C 1 

0 -E O . 0 'o 0 

Ka~ Ha cny4ae CHCT~MW ypasHeHHH RAmHMW-OHKasw, cosepwHM 
s cHcTeMe /22/ aaMeHy f = w r, rAe w = f(x, t, ,\)IA= 

0 
~CTb pewe-

4 

,'~ 
ll 

1) 

I 
/ 

HHe filocTa CHCTeMLI /22/ npH ,\ = 0: 

wx = U10 w,} 
wt = VlO w, 

u 10 = u 1 l A= 0 • V 10 = V 1 I A= 0 • 

Torj\a K03cj)cj)H4HeHTW U1, V1 nepeHAYT COOTBeTCTBeHHO B 

-1 -1 
U 1 =w U1w -w wx• 

-1 
V 1 =w V 1 w 

-1 
- w w 

HnH 

-1 
U 1 = iAw C 1w, 

-
V1 

-1 2 -1 
Aw D1 w /+ 2i.\ w D2w. 

TaK KaK 

-1 2 -1 2 
w D w = 2(a ) , w D2 w = a 

1 X 

rAe a TO me, 4TO H B /15/. 

-1 
a= w C 1w 

HMeeM 

U1 

Vl 

= i.\a, } 
2 2 2 

=2iAa +2.\(a )x• 

t. 

/24/ 

/25/ 

/26/ 

/27/ 

PaseHCTBO HYnlO KPHBH3HW CBR3HOCTH U1, V1 03Ha4aeT, 4TO a RB
nReTCR peweHHeM ypaBHeHHR 

iat+2[a,a ]-4(aa) =0, 
XX X X 

/28/ 

KOTopoe MomHo paccMaTpHBaTb KaK HeKoe o6o6~eHHe HasecTHoro ypas
HeHHR naHj\ay-nHcj)WH4a. 

npHBej\eM HeKOTOpble CBOHCTBa MaTPH4W a, YAOBneTBOPRIO~eH ypas
HeHHIO /28/: 

Sp a= 0, /29/ 
. 2 

det a = .!_ I E 1 • 
X 2 

/30/ 

/29/ cnej\yeT H3 onpej\eneHHR MaTpH4W a, a /30/ AOKa3WBaeTCR He-
nocpej\CTBeHHWM Bbl4HCneHHeM 

deta 
X 

-1 i 2 = det ( w [ C 1, CO] w ) = - IE I ; 
2 

5 



B aaKn~4eHHe asTop~ B~pama~T 6naroAapHocTb AO~eHTY 3.H.Ypaaa
KOBY H O.K.nawaesy aa noneaH~e aaMe4aHHR H nnoAOTBOPH~e o6cym
AeHHR. 
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PyKonHcb nocTynHna B H3AaTenbcKHH OTAen 
6 HOR6pn 1984 roAa. 

I 
1 

C006mEHH~, KPATKHE C006mEHH~, nPEnPHHT~ H C60PHHKH TPYaOB 
KOH$EPEHUH~, H3aABAEMME ODbEaHHEHHMM HHCTHTYTOM ~aEPH~X ~CCJlE
aOBAHHA, ~BJl~~TC~ O$HUHAilbHMMH nY6IlHKAUH~MH. 

Cc~nKI1 Ha C0061JlEHH~ 11 nPEnPHHTbl OH~H AOn>KHbl COAep>KaTb cne-
AY~~I1e 3neMeHT~: 

- $aMI1n1111 11 11HI1~11a~ aBTOpOB, 
- COKpa~eHHOe Ha3BaHI1e HHCTI1TYTa /OH~H/ 11 11HAeKc ny6n11Ka~1111, 
- MQCTO 113AaHI1R /ayfiHa/, 
- rOA 113AaHI1R, 
- HOMep CTpaHI1~~ /npl1 Heo6XOAI1MOCTI1/. 

npi1Mep: 

1. llepeywuH B.H. u op. OHRH, ?2-84-649, 
J!y6Ha, 1984 . 

r-_, ,_,,.,. 
"'""'QIIoll.l\loFI I'""' 

COAep>KaTb: 
......... ,,,..., ...,._, ,, ...... f'"T 1\TLin 
,,_I ll"'t"'- I I IJIW .... I I ... -·-, 

- $aM11n1111 11 11H11~11an~ aeTopos, 

.... ,.....llt"\111"' L.JI-J •IU"''o 
.......... _...,._. ... 'J·-

n ~~-nUfAVO nn nwLtLI - ---~·····--· 
r-1-~ OOA0° ---

- aarnaBI1e CfiOPH11Ka, nepeA KOTOp~M npHBOARTCR COKpa~eHH~e 
cnosa: 118 KH. 11 

- COKpa~eHHOe Ha3BaHI1e HHCTI1TyTa /OH~H/ 11 HHAeKC 113AaHHR, 
- MeCTO 113~aHI1R /ayfiHa/, 
- roA 113AaHI1R, 
- HOMep CTpaH11~~. 

npi1Mep: 

KoAnaKoe H.0. B KH. X1 MexoyHapooH~u 
cUMn03UYM no ROepHou 3AeKmpoHuKe, OHRH, 
1!13-84-53, J!y6Ha, 1984, c.26. 

CaeuH H.A., CMupHoe r.H. B c6."KpamKue 
coo6~~JeHUR OHRH", # 2-84, J!y6Ha,1984,c.3. 
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OpHHHMaeTCR noAnHcKa Ha npenpHHTW H coo6~eHMR 06~eAMHeHHoro MHCTMTYTa 
R~epHWX HCCileAOBaHMH , 

YcTaHoaneHa cneA~aR CTOHMOCTb noAnHCKM Ha 12 MecR~eB Ha M3AaHMR OHRH, 
8K~4aA nepecwnKy, no OTAenbHWM TeMaTH4eCKHM K8TerOpMAM : 

HH.QEKC TEHATHKA UeHa noAnMCKM 
Ha roA 

I . 3KcnepHMeHTan•HaA ~M3MKa BWCOKMX 3HeprMM 10 p. 80 KOn. 

2. TeopeTM~eCKaR ~M3MKa BWCOKMX 3HePrMH 17 p. 80 KOn. 

3 . 3KcnepMMeHTallbHaA HeHTpoHHaA $H3HKa 4 p. So Kon. 

4 . TeopeTH4ecKaA $M3HKa HH3KHX 3HeprMH 8 p. 80 KOn. 

s. HaTeMantKa 4 p. 80 KOn. 

6. RAepHaR cneKTpocKonMA M paAMOXMMHR 4 p. 80 KOn. 
--

7. tM3HKa TA•enwx HOHOB 2 p. 8S KOn . 

B. KpHoreHMKa ~ p. 85 KOn. 
---

9 . YcKOPMTenH 7 p. 80 KOn. 

10 . AaToMaTM3a~MR o6pa6oTKM 3KcnepMMeHTanbHwx 
aHHWX 7 p. So Kon . 

11 . 8W4MCnHTellbHaA MaTeMaTMKa H TeXHMKa 6 p. 80 Kon. 
--

12 . x ...... ,. 1 p. 70 KOn. 
---

13 . TexHMKa ~H3H4ecKoro 3KCnepHMeHTa 8 p. 80 KOn . 
-

14. HccneAOBaHMR TBePAWX Ten H *MAKOCTeM 
RAePHWMH MeTOAaMM 1 p. 70 KOn. 

IS . 3KcnepMMeHTanbHaA ~H3HKa AAePHWX peaK~MM 

npM HM3KHX 3HeprMAX 1 p. SQ KOn. 

16. Ao3MMeTPHA M ~H3MKa 3a~HTW 1 p. 90 KOn. 

17 . TeopMA KOHAeHCHpoBaHHOrO COCTOAHHA 6 p. 80 KOn. 

It! . Hcnonb3oaaHMe pe3ynbTaToa M MeTOAOa 
~yHAaMeHTallbHWX $M3H~CKHX HCCneAOeaHMH 2 p. )S KOn . 
B CMe.HWX o6naCTAX HayKM M TeXHMKM 

19. 6M~M3MKa 1 p. 20 Kon . 

0oAnMCKa MO*eT 6wTb ~OpMneHa C no6oro MeCR~a TeK~erO rOAa. 

Oo BCeM &onpoc aM ~pMneHHA OOAOHCKH cneAyeT o6pa•aTbC~ B H3AaTenbCKMM 
OTAen OHRH no aAPecy : 101000 Moc Kaa , rnaano~TaMnT. n/R 79. 

HaxaHbKoa B.r., Hwp3aKynoa P. PS-84-719 
U-MOAenbHOe npeACTaaneHMe CMCTeMW ypaaHeHMM ftA*HMW-0~KaBW 

MccneAYeTCI'I CMCTeMa ypaaHeHMM ftA*HMW-0MKaaw, OOMCWBaiOIIIaA a HH3KO.TeMne
paTypHOM o6naCTM M a ynbTpapenATMBHCTCKOM npeAene neHrMQpoBCXYQ Typ6yneHT
HOCTb a nna3Me M MarHOH-$0HOHHOB a3aHMOAeMCTaMe a MarHMTHWX qeno~KaX. 
M~TCA KanM6poao~H0-3KaMaaneHTHwe YPaaHeHMA K ypaaHeHMAM ftA*MMW-OMKaaw 
M ypaaHeHMO pe30HaHCHOrO B3aMMOAeMCTaMA KOPDTKOM M AnHHHOM aonH. KanM6po
aO~Hwe npeo6pa3oaaHMA 3aAaJ:~TCA CTaHAapTH- o6pa30M: 0 • g-1Ug + g-'-gx, 
f/ • g-1 Vg + g-1gt. C nOMOIQbO KanM6poaO~HOrO npeo6pa308aHMA HaMAeHW KanM6po
ao~H0-3KaMaaneHTHWe ypaaHeHMA K CMCTeMe ypaaHeHHM ftA*HMW-0MKaaw. noKa3aHO, 
~TO ypaBMeHMA pe30HaHCHOrO a3aHMOAeMCTaMA KOpoTKoM M AnMHHoM aonH KanM6po
aO~H0-3K8MBaneHTHW HeKOTOPQMY ~eHMO ypaaHeHMM flaHAay-n~Mqa. 3TO 03Ha
~aeT, ~TO CMCTeMW ypaaHeHHM RA*MMW-0MKaaw H ypaaHeHHA pe30HaHCHOro a3aMMO
AeMCTBMA KOPDTKOM M AnMHHOM aonH COAep.aT 6onbwe H~PMa~HM, ~eM KnaCCM~e
CKoe ypaaHeHMe flaHAay-n~Mqa. 

Pa6oTa awnonHeHa a fla6opaTOPMM aw~HcnMTenbHOM TexHHKM " aaTOMaTM3aqHM 
OMRM. 

Coo6aexHe O&benHKeHHoro HHCTHTYTa ~epHWX Hccne4oaaHHA. QJ~Ha 1984 

nepeaOA O.C.BHHOrPaAOBOM 

11akhankov V.G., Hyrzakulov R. PS-84-719 
u-Hodel Representation of the Yajima-Oikawa Equation System 

The Yajima-Oikawa equation system describing the Langmuir turbulence 
in plasma In the low temperature region and in the ultrarelativistic limit 
and magnon-phonon interaction in magnetic chains is investigated. Gauge 
equivalent equations to the Yajlma-Oikawa equations and to the equation of 
resonance interaction of short and long waves_are searched. Th~ gauP,e 
transformations are given in a standard way: U - g- 1Ug + g- 1gx, v- c Vg+g- 1gt. 
Gauge equivalent equations to the Yajima-Oikawa equation system are found 
by the gauge transformation. It Is shown that the equations of resonance 
i"nteractlon of short and long waves are gauge invariant to a certain gene
ralization of Landau-Lifshits equations. That means that the Yaji~a-Oikawa 
equation system and equations of resonance interaction of short and long 
waves contain more information as compared with the classical Landau-Lif
shlts equation. 

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