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6ap6awoe 6.M., HecTepeHKO B.B., 4epeRKOB A.M. P2 . 12471 
06o6~eHHe CTPYHHOH MOAenH e paMKax reoMeTpH4ecKoro 
nOAXOAa 

npeAnO*eHa MOAenb OAHOMepHOrO npOTR*eHHOrO penRTHBHCTCKOrO 
o6oeKTa, ABH*eHHe KOToporo onpeAenReTCR Tpe6oeaHHeM, 4To6w noKpweae
MaR HM noeepXHOCTb 8 npOCTpaHCTBe MHHKOBCKOrO HMena nOCTORHHY~ 
cpeAHIO~ KPHBH3HY H. 4acTHWM cny4aeM TaKHX noeepxHOCTeH RBnReTcR 
MHPOBaR noeepXHOCTb penRTHBHCTCKOH CTpyHW /MHHHManbHaR noeepXHOCTb 
c H= 0 I. C noMO~b~ MeTOAOB AHIWJepeH4HanbHOH reoMeTpHH HccneAyeT· 
CR npOCTeHWHH cny4aH, KOrAa noeepXHOCTb C noCTORHHOH cpeAHe~ KPHBH3· 
HOH eno*eHa e TpexMepHoe nceeAoeeKnHAOBO npocTpaHCTBO. noKa3aHo, 
4TO CeTb nHHHH KPHBH3HW Ha paCCMaTpHBaeMOH noeepXHOCTH RBnReTCR 
OAHOBpeMeHHO H30MeTpH4eCKOH CHCTeMOH KOOPAHHaT. 6 3TOM cny4ae 
CHCTeMa ypaBHeHHH Ha K03~H4HeHT~ KBaApaTH4H~X ~OPM noeepXHOCTH 
CBOAHTCR K OAHOMY HenHHeHHOMY ypaBHeHHIO </>TT - </>00 ~ H Sb<f>, KO· 
TOpOe RBnRCTCR ycnOBHeM COBMeCTHOCTH AePHBa4HOHH~X ~OpMyn faycca· 
BeHHrapTeHa. C noM~b~ 3THx ~pMyn HaHAeHa napa onepaTopoe naKca. 
nocTaBneHa H peWeHa cneKTpanbHaR 3aAa4a pacCeRHHR. 

Pa6oTa B~nonHeHa B na6opaTOPHH TeopeTH4eCKOH ~H3HKH OH~H. 

npenpKKT 06benKKeKKOrO KKCTKTYTB RllepKbiX KCCnenOB8KKll, lly6K8 1979 

Barbashov B.M., Nesterenko V.V., Chervjakov A.M. P2- 12471 

Generalization of the Relativistic String Model in the 
Geometrical Approach 

We present a model of the one-dimensional extended relativistic 
object whose motion is defined by the requirement that its timetrack 
in Minkowsky space is a surface of the constant mean curvature H . 
The world surface of the relativistic string is a particular case 
of such surfaces, namely, mini~l surface with H=OBy the differential 
geometry methods the theory of the proposed objec~. moving in three
dimension a 1 space-time is. reduced to one non 1 i near equation 
<Prr -</>

00
=Hsh¢. In the theory under consideration, there naturally 

arises the pair of Lax's operators needed to solve this nonlinear 
equation by the inverse scattering method. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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1. B tilH3HKe 3neMeHTapHhiX qacTHU pemlT8B8CTCKaH cTpy· 

Ha/1-3 / HBllHCTCH OAHOB 83 npOCTCBW8X MOAeneB, Ka'leCTBCHHO 

o6'bHC8HIOIU8X MCXaH83M YACp)KaHHH KBapKOB B aApOHaX /4,5/. B no· 

cneAHee BpeMH HHTepec K 3TOH MOAen8 CT8MynHpyeTCH HCcneAOBa· 

H8CM noneii JIHra • M8nnca C llOMOIUbiO 4JyHKU80HanoB, 3aAaHHbiX Ha 

KOHTypax. B 3TOM llOAXOAC ypaBHCHHH penHT8BHCTCKOH CTpyHbl 

B03H8KaiOT KaK OAHO 83 np86n8)KCH8H B Teop8H JIHra·MHnnca /6,?/. 

HMeH B BHAY xopowo 83BeCTHhle TPYAHOCTH B o6bi'IHOH CTPYHHOB 

MOACn8, Mhl npeAnaraeM OAHY H3 B03MO)KHbiX ee MOAH4JBKaUHH, 

KOTOpaH OCHOBbiBaeTCH Ha reoMeTpH'ICCKOH 4JopMynHpOBKC AaHHOH 

3aAa'l8. 

B pa6oTax /6 ,9 / penHT8B8CTCKaH cTpyHa paccMaTp8sanacb B TaK 

Ha3hiBaeMOM reoMeTpH'ICCKOM llOAXOAC, KOrAa B Ka'leCTBC ABHaMB· 

'ICCK8X nepeMeHHhiX Bb168panHCb K03414lBU8eHTbl OCHOBHbiX KBaApa

T8'1HhiX 4JopM M8pOBOH nosepXHOCT8 CTPYHbi, a He ee paAHYC ·BeKTOp. 

B 3TOM cnyqae AnR H3Y'ICH8H AHHaMHKH C8CTeMbl np8MeHHnBCb Me· 

TO.U:hl .U:8414lepeHUHanbHOH reoMeTp8H, a TaK)Ke TO 06CTOHTenbCTBO, 

'ITO MBpoBaH noBepXHOCTb CTpyHhl HBnHeTCH MBHBManbHOH, T .e. ee 

cpe.U:HHH KpBB83Ha pasHa HynJO. llpe.u;cTaBnHeTCH ecTeCTBeHHbiM 

B Ka'leCTBe o6o6meHBH MO.U:enH penHTBB8CTCKOH CTPYHbi B paMKaX 

reoMeTpaqecxoro no.u;xoAa paccMoTpeTb 6onee o6m8ii xnacc nosepx

HOCTeii C llOCTOHHHOH cpeAHeH KpHBH3HOB. 

2. HanOMHBM KpaTKO OCHOBHhle nonO)KeHBH 06bi'IHOH TeOpH8 

penHTBB8CTCKOB CTpyHbl 11·31. cllyHKUBH AeBCTBBH B 3TOB MOAen8 

6epeTCH B cneAYJOIUeM BBAe: 

s =-y Jdr Jduv (xx)2 -i 2 i ·2 =-y ffd 2
u,j-g(u). /1/ 
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r~e: ill =a xll (a,r) / ar, i IL =axiL (a,r )/aa, g = det g . ·• g .. ='..axIL; au i)(a.jl I auj)-
IJ IJ 

- MeTpH'IeCKBH TeHJOp Ha MBpOBOH DOBepXHOCTB CTpyHbl xll (u 
1
,u 

2 
), 

u 
1 = r , u 

2 = a, i, j = 1. 2 , p. = 0,1,2. Bapua~BOHHbiB npBH~Bn ~n.11 
li>YHK~HOHana / 1/ npHBO~BT K 3a~aqe 0 HaXO~~eHHH MBHBMallb HOB 

nosepxHOCTB, noxpwaaeMoii c T pyHoii B TpexMepuow ncea~oeaxna

~OBOM DpOCTpaHCTBe . 

B H30MeTpB'IeCKOB CHCTeMe KOOp~&HaT Ba MHPOBOB noaepxuo

CTH CTpyHbl 

'2 •2 
A= g 11 = ·X =-g22 =-x · ' g 12 = ii = 0 /2/ 

---- IL 
ypasueHB.II 3iinepa-Jiarpau~a 8-J-g/ 8x = 0 CBO~.IITC.II K ypaa-

HeHBIO ~· AnaM6epa Jlll.ll pa~uyc -aexTopa x IL (a, r) 

xll (a, r)- ~ IL (a, r) = 0. /3/ 

Cornacuo OCHOBHoii TeopeMe H3 .llB4>4>epeu~aam.uoii reo.MeTpHH 
1101 , 

HCKOMYIO DOBepXHOCTb MO~HO ODBCaTb He TOllbKO ee pa~uyc-BeK

TOpOM X IL (a, r), HO B OCHOBHbiMB KBa~paTH'IHbiMH !l>op.MaMH DOBepx

HOCTH . Il03TOMY KOJcMJB~BeHTbl 3TBX tilopM gij B bij MOlKHO pac

CMaTpBBaTb KaK ~BHaMH'IeCKHe nepe.MeHHble ~ll.ll pen.IITHBHCTCKOB 

CTPYHbl . B TepMHHax JTBX nepe.MeHHbiX H3 ypaaueuuii ~BHJKeKB.II 

/3/, C y'leTOM /2/, cne~yeT, 'ITO cpe~HJIJI KpBBB3Ha MBHBManbHOB 

noaepxuocTB B xa~~OM HOpManJ.HOM uanpaaneuuu paaua uyn10: 

1 ij 
H = -- g b .. =0 

2 IJ /4/ 

/~n.11 npocTOTbl paccMaTpBBaeTC.II Tpex.Mepuoe npocTpaucTBo-ape

M1l/. B TaKoM no~xo~e K Teopuu pen.IITBBHCTCKoii CTPYHbl B Tpex

MepBOM DpOCTpaHCTBe-speMeHB ypaBHeHBJI ~BB~eHHJI /3/ BHen&

HeBHble ~ODOnBBTenJ.~ble ycnOBHJI /2/ 06'be~BHJIIOTC1l B O~HO HeDH

BeBKOe ypasueHBe Ha HOBYIO ~BHaMB'IeCXYIO nepe.MeHHYIO U (a,r) = 
-ln g ll ~. 9/: 

U TT - u aa =Reu /5/ 

YpaBBeHBe /5/ BMeeT CODHTOBHble peweBBJI, XOTOpble B KBa3B

KDaCCH'IeCKOM DpH6DB~eHBH DpHBO~JIT K HOBOMY CDeXTpy MaCe DO 

CpaBHeHBIO C 06bi'IHbiM DO~XO~OM K TeOpBH ~yaDbHOB CT pyubl ~/ , 

4 

,. 

B paMxax reoMeTpuqecxoro no~xo~a ecTeCTBeHHbiM o6o6me

HHeM MO~enB penHTBBHCTCKOH CTPYHbl HBnHeTCH paCCMOTpeHBe 

6onee o6mero xnacca MBPOBbiX noaepxHocTeii c nocTOHHHoii cpe~

Heii KPBBB3HOH H = const. B H30MeTpB'IeCKOH CHCTeMe KOOp~BHaT 

/2/ Ha DpOB3BOllbHOH DOBepXHOCTB X IL (u 1,u 
2

) nepBaH B BTOpall 

KBa~paTB'IHble !l>opMbl BMeiOT BB~: 

2 + --
.+. = ds = A du du 'I' 1 • 

/6/ 

2 1 ~ 2 -2 ¢ = H ds ~ - - A[Q (du ) ~ Q (du ) ], 
2 2 + -

/7/ 

1 1 2 1 r~e Q ± = -- (b
1
-b

2 
±2b

2
) H BBe~eHbl KOHYCHble nepeMeHHble 

u - = u 1 ± u 2 . KoJ4>4>H~HeHTbl JTHX !l>opM A = g 11, b i j , i , j = 1.2 xax 

!I>YHK~BB KOOp~HHaT U 1 , U 
2 

, Ja~aHHbiX Ha DOBepXHOCTB, ~Oll~bl 
Y~OBlleTBOpllTb ~B4>4>epeH~BallbHbiM ypaBHeHHJIM raycca H IleTep

COHa - Ko~a~~B . 

YpasHeHH.II IleT epcoHa- Ko~a~~B B HaweM cnyqae JanHCbiBaiOT-

c.11 cne~y10mBM o6pa3oM: 

aH -t 
- - - - --A 
a u-

a(A Q_ ) aH -1 a(A Q ~) 
- -------- = 0. --- - -A - ------- - - - = O. 

au+ a u-au + 
/8/ 

Tenep~> yqTeM, 'ITO ~n.11 paccMaTpBsaeMoi noaepxHOCT B H= const, 

B peJyn~>TaTe qero nonyqaeM 

+ 
A Q ± = f ± (u - ) , /9/ 

+ r~e f ± (u - ) - DpOH3BOllbHble !I>YHK~BB . 3TO o6CTOJITellbCTBO no-

3BOD.IIeT HCDODb30BaTb DpOH3BOD B Bbl6ope KOOp~BHaTHOH CeTKB 

Ha ~aHHOB DOBepXHOCTB, OCTaBWHHCJI nocne HaDo~eHBJI ycnOBBH 

/2/, TaK, 'IT06bl Ja!I>HKCBpOBaTb KOOp~BHaTHYIO CeTb B llHHB.IIX 

KpHBB3Hbl 

b 12 = o. /10/ 

HCD0llb3Y.II HHBapHaHTHOCTb /2/, /8/ H /9/ OTHOCBTeDbHO KOH-
-+ -1 -2 + 

!l>opMHbiX npeo6pa3oBaHHB xoop~uHaT u - =U ± u = <II + (u - ) , - + 
nerXO DOKa3aTb, 'ITO COOTBeTCTBYIOmHM Bb160pOM tiiYKK~HB <~'±(u-) 
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ycnoBHJO /10/ acer~a MO)f(HO y~oaneTBOPHTb. ,LJ;eiicTBHTeJI&Ho, 

CCJIH ROJIO)f(HTb 

- + + ---- +----
u - = 2 r d u- ...; f ± (u - ) • /11/ 

TO B:blpa)f(CHHJI /6/ H /7/, C Y'ICTOM /9/, MO)f(HO npe~CTaBHTb 

CJIC~YlOillHM o6pa30M: 

¢1= ds2=[(du1)2 -(du2)21/4..JE-;-
/12/ 

¢ 2 = [k+ (du 
1
) 

2 
- k_ Cdii

2
) 

2 11 4-.JE~ /13/ 

r~e BeJIH'IHHa E ~ Q+ Q _- 3BJiepoaa pa3HOCTb noaepxHOCTH, a 

k + = H ± yE--- HOpMaJibHLlC KpHBH3HLl B rJiaBHOM HanpaBJICHHH /11/ 

- B HOBLlX nepeMeHHLlX /11/ ypaBHCHHC raycca HMCCT BH~: 

-- 1 H 2 --
o ln ..JE = - -- ( --=--=--=-- ..J E) , 

2 ..JE 

a2 a 2 
0 = ------- - ---------

a(u1)2 a(u2)2 
/14/ 

Ecnu cpe~HJIJI KpHBH3Ha noaepxHOCTH paBHa HYJIJO H = 0. To, BBO~JI 

0603Ha'ICHHC ..JE = 2R expu, H3 /14/ nonyqaeM ypaBHCHBC JlBy

BBJIJIJI /5/. B paccwaTpHBaeMOM cnyqae (H = const) c noMOillbJO 

3aMCHLl yE= He-¢ /14/ CBO~HTCJI K HCJIHHeAHOMy ypaBHCHHJO 

Ha l)lyHkUHJO </J (u 1, u 2 ) 

o¢=Hsh¢. /15/ 

C Y'ICTOM 3TOH 3aMCHLl nepaax B BTOpaJI KBa~paTH'IHLle I)IOpM:bl 

/12/, /13/ npHHHMaJOT BH~ 

e<P ( 1 2 2 2 <P 1 = ----- [ d u ) - (d u ) }, 
4H 

/16/ 

1 <P 121 <P 22 
¢ = --(1 + e )(du ) + --(1- e )(du ) 

2 4 4 
/17/ 

E 

I 
\I 

TaKHM o6pa3oM, B TpexwepHoM npocTpaHcTae-apeMeHH Teopux 

O~HOMCpHO- npOT J.DKCHHOrO peJIRTHBHCTCKOrO 06'hCKTa C MHpOBOB no

BCpXHOCTblO nOCTOJIHHOB KpHBH3HLl CBO~HTCJI K O~HOMY HCJIHHCBHOMY 

ypaBHCHHJO /15/. 

3. YpaBHeHHe /15/ no caoewy nocTpoeHHJO JIBJIJICTCJI ycnoa&eM 

COBMCCTHOCTH ~ep&BaUHOHHLlX l)lopMyJI raycca- BeiiHrapTeHa 110/ , 

npe~cTaBJIJIJOUUIX co6oii ~HcWlepeHUHaJI&Hwe onepaTopw nepaoro no

PJI~Ka. llo:JTOMY npe~CTaBJIJICTCJI CCTCCTBCHHLlM paCCMaTpHBaTb 3TH 

onepaTopw B xaqecTBe napw onepaTopoa Jlaxca, KOTopwe Heo6xo

~HMLl ~JIJI peWCHHJI HCJIHHCHHOrO ypaBHCHHJI /15/ MCTO~OM o6paTHOB 

3a~a'IH pacceJIHHJI /12·14/. 

Bae~eM B paccMoTpeHHe e~HH'IHLlA opToroHaJI&Hwii 6a3HC 

, 
..... -+ -- -+ ...... ------ -+ ..... 
e 1 =X/..Jg 11 , e 2 =-ix'/..Jig 22 1, e 3 =-in, /18/ 

, 
-> -> 

r~e X H X - KaC&TCJibHLlC BCKTOPLl B ~aHHOH TO'IKe noaepx-

HOCTH, a n - e~HHH'IHLlA npocTpaHCTBCHHOR0~06H:blB BCKTOp, op

TOrOH&JlbHLlA K i H i: llpH ~BH)f(CHHH no nOBCpXHOCTH C MCT

pHKOA /16/ H3MCHCHHC 3TOrO 6a3HCa CBO~HTCJI K BpalllCHHJO B Tpex

MCpHOM eaxnu~oaow npocTpaHCTBe R3 • ,LJ;epaaauuoHHwe l)lopwynw 

raycca- BeAHrapTeHa B 6a3HCC /18/ 3&nHCLlBalOTCR CJIC~YlOillHM 

o6pa3oM: 

-- <P-> a e i¢,2-> . -~ ch -- e 3 • 
___ :_ = ---- e 2 - I v.. 2 
au 1 2 

a;2 i¢, 2 _. 
--- = - ----- e 1 ' 
au1 2 

ae3 
--- - i .·1-l A. -> au 1 - \i ch -~ e 2 1' 

a;1 i</J,t _. 
----- = ----- e 2 ' 

au2 2 

-> .A. - <P -> 
ae~-= __ 

1::.._•_1_; 
1 

+..JH sh-2 e 3 • -a;2 2 

ae->3 
-a~2 = - ...;H-sh cp_ e 2 2. 

/19/ 

Kococ&MMCTPH'Iecx&e waTp&uw, CTOJIIllHC B npaawx qacTJIX 3THX 

ypaaHeHHil:, JIBJIRJOTCJI MaTp&uaMK 6ecKoHe'IHOManwx apallleHHii B 

TpexwepHoM eBKJIB~OBOM npocTpaHCTBC R 3 • Taxoe apallleHHe no~-
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BH*HOrO TpexrpaHHHKa /19/ MO*HO ODHCaTb Ha R3hlKe CDHHOpOB 
lj! (u1 ,u2): 

r.ne 

a.p - ~- (~j aJij!, 
-a~-f - 2 

= 1. 2. 

~ 1 =<iv'H-&~j_ i¢,2 2 , --i--, O)' ~2 = 
i¢, 2 --- ¢ 

(0 , -----, v'H ch --). 
2 2 

/20/ 

.nn.11 Y.D;06CTBa B 4JopMyne /20/ COBepWeH DOBOpOT B CDHHOpHOM 

npocTpaHCTBe lj!(u 1,u 2 ) Ha yron rr/ 2 Boxpyr OCH x. C reoMeT

PH'Iecxoii: TO'IKH 3peHHR CflHHOpbl 1/J (u 1, U 2 ) RBJIRIOTCR 'IHCTO BCDO

MOraTeJibHhlMH BeJIH'IHHaMH. TeM He MeHee, YCJIOB&e COBMeCTHOCTH 

CDHHOpHhlX ypaBHeHHH /20/, TaK *e KaK H yCJIOBHe COBMeCTHOCTH 

/19/, .D;aeT ypaBHeHHe raycca /15/ ,D;JIR KBa,D;p&TH'IHhlX 4JopM /16/, 
/17/ . BeJIH'IHHhl Wj B /20/ 3&BHCRT TOJibKO OT4JYHKUHH ch(u\u2

), 

B TO BpeM.II KaK ,I(JIR MeTO,D;a o6paTHOH 3a,D;a'IH pacCe.IIHHR Heo6xo-

,I(HMO BBeCTH B ~ j eme H CDeKTpaJibHhlH napaMeTp Y· _nng :noro 

BOCDOJib3yeMC.II HHBapHaHTHOCTbiO ypaBHeHHJI /15/ npH JIOpeH· 

UeBCKHX npeo6pa30BaHHJIX B .I(ByMepHOM npOCTp&HCTBe ul + u2 = y (u1 + u2), ii1-ii2 =y -1(u1-u2 ). 
u 1 ' u 2 

YpaBHeHHR /20/ HeHHB&pH&HTHbl OTHOCHTeJibHO T&KOil: 3&MeHbl 

H DpHHHM&IOT BH,D;: 

_E.t_ = _!._ n ~ (¢ ,y) a k .P ' 
aii J 2 

j = 1,2. /21/ 

3.necb 

1 . 
0 k = [2iy iH-sh -~ 1

¢ ,2 + ' ---
2 2 

--- ¢ 
- 2y _ y' H ch --1. 

2 

0 ~ = [- 2i y i H-sh .P. i¢, 1 
- 2 ' -2 2y iH"-chP- J 

+ 2 

H BBe.D;eHw o6o3Ha'leHHR Y + = (y ± -~)/4. YcnoBHR COBMeCTHOCTH 

yp&BHeHHB /21/ ,D;&IOT no-np~*HeMy lopMyny /15/. 
CornacHo /21/, JIHHeAHaJI cneKTpaJibH&Jl 3a.D;a'la .nn• /15/ cBo

.D;HTCR K ypaBHeHHIO 

• 
-~- = _i_ 0~ (¢, y)ak .p, 

dx 2 
-2 

X= U , t = ii 1 /22/ 

c rpaHH'IBWMH ycnoBBJIM B 

¢(t , x) ... 0 I x i ... "" · / 23/ 

llpH semecTBeHHOM y -1 0 onpe.neJIBM, xax o6w'IHO, pemeHHJI RocTa 

'P+ (X, y) B 1{1 _(X, y) CHCTeMW ypaBHeH&il: /22/ CJie,D;YJOIUBMH 

YCJIOBBJIMB: 

'P (x, y) ... 'P (x, y), x ... + ""• 
+ 

'P_ (x, y) ... 'P(x, y), x ... - ""• 

r.ne waTpaua 'P(x, y) = exp(iy+ v'Ha 
3 

x) 
ypaBHeHBJI 

d'P 
-d~- = i Y+ v'Ha 'P 3 • 

/24/ 

JIBJIJleTc• pemeHaeu 

/25/ 

B I<OTopoe nepexo.naT ypaaaeaae /22/ npa I xi ... oo. Peweaa• 

RocTa /24/ y.noBJJeTBOPJIJOT cne.nyromaw BHTerpanbHWM ypasae

HHJIM: 

'P /X. y) = exp (iy+ y' H a 3 x)- /26/ 

+oo iy y'Ha (x-z) - ¢ ¢ 1 -- 2 ¢ 
- ( dze + 3 (y y'H sh--a - __ !..._a + 2i y y'H sh --a )'P (z,y) 

X - 214 2 + 4S+ 

a aaanorH'IBOMY ypaaaeBHJO .nn• 'P _ (x, y). Cornacao /26/, n epBwil: 

CTOJI6eu f 1 M&TpHUbl 'P (x,y) H BTOpOB CTOJI6eu ¢ 2 M&T pHUbl 

'P _ (x, y) .nonyci<&JOT cne.nyromee aaaJIHTH'Iecxoe npo.no~eaHe B 

o6naCTb I<OMDJiexcaoii: nepeweaaoA y : 

lmy > 0, lr l > 1 H Im y < o. lrl < 1. /27/ 

.nn• BToporo cTon6ua f 2 MaTpHUbl 'P+ H nepBoro cTon 6 u a ¢ 1 
M&TpHUW 'P_ COOTBeTCTBeHHO HM:eeM: 

lmy > 0, lrl < 1 H Imy < O, lr l > 1. / 28/ 
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. 2 
llOCKOnbKy (d/dx) detiJI±(X.y)= .!

2
-SpilkakiJI± = 0, TO detiJI+ 

= detiJI_ = detiJI = 1 H , TaKHM o6pa30M, npH BeineCTBeHHOM y 

peweHB.Il R:ocTa IJI ± .IIBn.IIJOTC.Il cPYH,II;aMeHTanhHbiMB MaTpBUaMB ypaB

HeHH.Il /22/, ll03TOMY 

IJI + (x, y, t) = IJI_ (x, y, t) S(y, t), /29/ 

r.ne S(y, t) - MaTpuua nepexo.na 

S(y, t) = 
[ 

a(y, t) b(y, t) 1 
b *(y,t) a *(y, t) 

3neMeHTbl KOTOpOB ,naJOTC.Il COOTHOWeHH.IIMH 

a(y, t) = det (f 
1

• ,p
2 

), b(y, t) = det(f2 • <P 1 ). 
/30/ 

ll3 /30/ cne,nyeT, 'ITO a(y, t) TaK>Ke .nonycKaeT aHanHTH'IecKoe 

npo,non>KeHHe /27 I B KoMnneKCHYJO o6nacTb nepeMeHHOB y. OTMe

THM e~ne cne.nyro~nue CBOBCTBa JneMeHTOB MaTpHUbi nepexo.na 

I a(y, t) i
2

- lb (y, t) i
2 

= 1. a(y, t) = a*(-y, t), b(y, t) = - b * (-y, t). 

Cor nacHo ypaBHeHHJO /21/ c j = 1 MaTpuua nepexo.na S(y , t) JBomo

UHOHHpyeT B COOTBeTCTBHH C ypaBHeHHeM 

i~~- = y y' H [S, a
3 

]. 
dt -

/31/ 

PeweHHe ypaBHeHH.Il /31/ HMeeT BH.n 

S(y, t) = exp(iy_ y'Ha3 t)S(y, O)exp(-iy_y'Ha 3 t). /32/ 

0TCJO,na nonyqaeM JaBBCBMOCTb OT BpeMeHB JneMeHTOB MaTpBUbl 

nepexo.na: 

a(y, t) = a(y, 0) • b(y, t) = b(y, O) e 2i y _ yH-t 

.nanee MO>KHO CTaH,napTHbiM nyTeM BCllOnbJOBaTb MeTO,II; o6paTHOB 

Ja,na'IB pacce.IIHH.Il /eM., Hanp&Mep / 12•141 I ,nn.11 peweHH.Il Ja,na'IH 

Kowu, BBe,neHH.Il nepeMeHHbiX ".neiicTB&e-yron" .nnll raM&nbTOHOBOB 

CHCTeMbl, CB.Il3aHHOB C ypaBHeHHeM /15/, H llOCTpOeHHJI 6eCKOHe'IHbiX 

cepuii JaKOHOB coxpaHeHB.Il. O,nHaKo Ha 3THX Bonpocax J,nec~o Mbl 

OCTaHaBnBBaTbC.Il He 6y,neM. 
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