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nony4eHHble B pa60Te/
1

/ 3aKOH~I coxpaHeH~R 06J1aAaiOT CJ1eAyiOUV1M 

npliiMe4aTenbHbiM caotlcTBOM. nycTb L - Alll¢¢epeHL.Illla11bHbTt1 onepaTop 

BliiAa 

k0 > o. /1/ 

rAe a,- onepaTop A11141¢lepeHLIIIIPOBaHlii.R no npocTpaHCTBeHHO~ nepe

MeHHOtl X. C onepaTOpOM L BIIIAa /1/ TeCHO CB.R3aHO ypaBHeHJ.1e 

ar 
- + [U,F]~[r,F]. a.x 
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YpaaHeHHe /2/ lo'IMeeT ¢opMaJ1bHOe peweHio'le BliiAa 

F- "i F Cm, 
m=-'ko m 

/2/ 

/3/ 

/4/ 

nplll4eM, KaK nOKa3aHO B 
111

, 311eMeHTbl MaTpllll.l F m RBJ1RIOTCR nOm1HO

MaMIII OT ¢yHKL.IIo'li:1 U O , ••• , U ko _ 1 H II! X npOJ.13BOAHblX no X. KpOMe 

Toro, MaTpllll.lbl F m MoryT 6b1Tb nOA4J.1HeHbl ycnOBJ.-110: 3J1eMeHT F m,t-ttV 

MaTpllll.lbl Fm,CTOR11.1Ht1 Ha nepece4eHHIII Ct.t+l) -tl CTPOKH 111 (v+ 1) -ro 

CTOJ16t..~a, t.t ·, v ""'0, 1, ••• , k 0 , RBJ1ReTCR KBa3HOAHOPOAHbiM MHOr04J1e

HOM paHra ffi+t.(-V OT ¢yHKt..~Ht1 u 0 , ••• ,Uk
0

_ 1 ~ HX np0~3-

B0AHbiX nO X, 3TO 3Ha4J.1T, 4TO 

np~ m + t-t-v < 0, /5/ 

a npH ffi+t.t-·v = 0 3J1eMeHT Fm,t.(,V RBJ1Re"fCR He 3aB~~tCRutet1 OT 

X KOHCTaHTOi1. 5onee TOrO, HaHAYTCR KOHCTaHTbl C m , TaKllle, '-ITO 

cnpaBeAJ1111BO paBeHCTBO 

np~ max(O,-m) :>~,;. min(k0 ,k0 -m). /6/ 
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Aanee, npH ffi+t.t·- v > 0 KSH<,Qbl~ O,QH041leH Frn,u .v.a:· BXOAR-
~ (s) a:>uk tq11J.1 s Fm,Jl,V , npH aaMeHe <I>YHK4HI-1 uk = -- 5- cooTBeTcT-

~ko-k+S+l ax m+u-v seHHO sem-t4HHaMH ~~ npHHHMaeT B1-1A Cm ,p, ,tJ,Il A 
r,qe Cm,.u,v ,a. - OTJ1H4HaR OT HYJlR KOHCTSHTa. 0TCIO,Qa CJle,qyeT, 
4TO €CJU1 ffi+Jl-V > Q, TO CnpaBeAfJY'JBO paBeHCTBO 

uo = ••• =uko-1 :!0, Ill 

Onpe,QenReMble c noMOtqbiO MaTPHL.t F m onepaTOPbl 

k a . 

. k -k "o·l k-l k~k--1 ao .F + ~ uk~ a ·F k"k m,k,ko k=l k'=O m, , o 

!8! 

B CHJlY /2/ H /4/ y,qosneTBOpRJOT onepaTOPHOMy COOTHOW€HHIO 

am-a~.., Lam-ko-1-a~-ko-1 L' m > 0. 191 
Ha pa8eHCT8 /8/ 8 CHny /5/ H /6/ cneAYeT, 4TO 

/10/ 

r,qe CD- He 3aBHCRtqaR OT X KOHCTaHTa. 0TCIO,Qa no HH,QYK4HH ner
KO ,QOKa3biBa€TCR paB€HCTBO 

a =a* = 0 (k0 +1)n (k0 + l)n ' n > 0. /11/ 

Ae~CTBHTeJlbHO, s cHJly /8/ nopR.QOK onepaTopa 

6. -a -a* n - (k 0 +l)n (k0 +l)n /12/ 

He npesocxo,q~T k0 -1. C APYro~ CTOPOH~, cornacHo /9/ ~ /12/, 
np~ L\ n"" 0 ~Me eM 

1\n+l =[L, a(k
0

+1)n ], /13/ 

C y4eTOM CKa3aHHOrO BblWe OTCIOAa CJleAyeT, 4TO onepaTop a(ko+l)n 
~MeeT Hyneso~ nopRAOK, T.e. 

/14/ 

npJ.14eM KOHCTaHTa 0 n He 3aBJ.o~CHT OT X. 3Ha4HT, ~3 paBeHCTBa 
1\n=O 8 CHny /12/ H /14/ cneAyeT, "TO 

2 



a• = c I 15/ 
(ko+l)n n• 

a cor nacHo I 13/ 1-1 I 14/ - 4TO ,1. n+l "'0. nocKOJlbKY, cor nacHo 
/10/, HMeeM i\0 =0, TO J.13 npHBe,QeHHbiX paccy>K,Q€HHi:1 CJle,qyeT, 4TO 

An~ 0 np~ mo5oM n' 0. Aanee, ~3 /14/, /15/ B c"ny 171 ~ /8/ 
cne,QyeT cnpaae,QnHeocTb paseHCTBa /11/. HaKOHe~, 1-13 /11/ a CH
ny /8/ CJle,QyeT paeeHCTBO 

F -- 0 n " 0. 
(k0 .+1)n,k,k0 - ' 

nycTb Tenepb 

1 1 

' (;' 1 ,, k 
0 

8 . 
...... 

,ko (;ko ko ~ ko ko 
I, 

' 1 (, ! k 
0 

r,Qe ~k = exp(i-gu_) ' k =:!, ... , ko 
k 0+1 

B CYI11Y /2/ YAOBneTBOp~eT ypaBH€HJ.1~ 

.!lQ +[V,G]-([1\,G], ax 
-1 

rAe V ~ 8 U 8, a i\ ~ diag ( 1 
¢opManbHOe peweHHe BYIAa 

YA0BJ1€TBOPR~T peKyppeHTHOMy COOTHOWeHH~ 

/16/ 

1171 

/18/ 

YpasHeHHe /18/ HMeeT 

[A,Gm]-[V,Gm_ 1 1- ~.~ Gm_ 1~0 /19/ 

J.1 ycnOBI-110 Gm -"' 0 np1-1 V'"O. C0rnacHo,.'2/ 3JleMeHTbl MaTpYI~..t Gm 
6y,QyT KBa3YIO,QHOPOAH~MJ.1 MHOr0411€H8MYI paHra m OT 311eMeHTOB MaT

PI-14bl V 1-1 ee npoH3BOAHblX no x . B CHilY I 31 111 I 17 I HMeeM 

k 0 -1 
V ~ :1: V (k-ko 

k""O k 

a·TCIOAa cornacHo /19/ cneAyeT paBeHCTBO 

mko-1 k-mko 

:1: 0 m k ( • 
k=O • 
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He 3SBJ.1CRT OT ( • no110H<J.1M Tenepb npH m>.ko +1 

H paCCMOTpHM BeilH4J.1Hbl 

aim 
T =-'• 

ffi+ko 
-[---), 

k 0+ 1 

m,r a ar 
rAe ar - AHaroHailbHble 3IleMeHTbl MaTpH~bt 0 0 • 8 pa6oTe

111 
AOKa

aaHo paseHcT~O 

OTm,r 8Fm-l,k,ko 

Ouk a.a r 

0TCIOAS Ha OCHOBe /16/ ClleAyeT, 4TO npH 0.:$, k < ko , 0:5 f.~. k 0 
cnpaseAilHBo paseHcTso 

_a_ T<• > ~ o. auk ''<>+I n +!. r 
n > o. /20/ 

Cor .naCHO peaynbTaTaM pa6oTbt 
131

, 
p n,r OT $YHK~V1H ll 0 , •••• , u ko -1 
KHe, 4TO 

B CHJly /20/ HSHAYTCR nOilVIHOMbl 
Y1 HX npOH3B0AHbiX no X, Ta-

T _ _Lp 
(k0 +l)n+l,r - dx n,r 

/21/ 

3To 3Ha4HT, 4To onpeAelleHHble a 
111 

c noMOIJ.IbiO aem14HH T m,r aaKo-
Hbt coxpaHeHJ.1R npJ.1 ID=(ko+l)n+l 6YAYT Tpi-1BJ.1ailbHbiMJ.1. 

B aaKnt04eHHe OTMe4y, 4TO paseHcTao /11/ Y*e ynOMV~Hanocb 
MHOIO paHee/4/, a paseHCTBa /20/ J.1 /21/ RBJlRIOTCR ero 04eBY1A-
HbiMH cneACTBYIRMH. HeOAHOKpaTHbte J.13BeCTHble MHe nonb!T~H nepeoT
KpbiBaTb 3TH 4JaKTbl BbiHYAYIJll-1 MeHR ony6J1J.1KOBaTb nOAp06Hble A0Ka-
3BTe11bCTBa. 
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PyKonV~cb nocTynHna s H3AaTe11bCKHH OTAen 
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