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Teop~R nopO~Aa lOOle ro onepaTop a 3aHHMaeT oco6oe MeCTO B MeTO
ge o6paTHoA 3aga4H pacceR HHA I M03P/ . Ha4ano 3TO~ TeopM M 6~no 
nono~eHO B pa6oTe/ 1 Ha npM Me pe nM He~HoA 3aga4M 3axapoBa 
Wa6aTa; 
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q - K03(j)¢M ljH eHTHaA (jJYHKljHA, A - cne KTpanbHblA napaMeTp. TaM ~e 

Bnepsble OT Me4€HO, 4TO M03P AIlA CH CTe"1bl 11 /1~oIKeT 6,Hb MH Tep
npeTMpoBaH KaK 06061ljeHHOe npeo6pa3 0ealiHe t!>YPbe. BnocneAC TBM M 
Melog 6b1n o606Ilj eI12~~' 60Ilee cnO~Hble cMc TeMbl . a TaK~e 6bln 060CHO
BaH 60Ilee CTpo r o . CneA~eT T aK~C OTMeTH Tb Kpa CM BblA r eOMC TpM
4e CKM A C M~cn 3TOA TeOPMM' 6 ' HaM60nee Ba~H~e 06beKT~. CBA 3a H
Hble C ~103P gnA CMC TeMbl /1 / . TaKMe, KaK Ha60 p vHHerpMPyeMblx 
ypaB He HMA, cepM R 3aKO HOB coxpaHeHMR AnA HMX, MepapXMR CHMnneK
TM4CC KMX CTPYKTYP, Ha xoART CBoe eCTeCTBeHHoe o nMcaHMe B paMKax 
TeopM M nOpO>KA alOUlerO onepa Topa I i\ - onepaTopa/. 

B CBR3M C no nblT KaMM ga Tb KanM6poB04Ho-KOBapM aHTHY~ ¢opMynM
POSKY 3 TO r o MeTOAa'? ' S03HMKaeT Hco6 xogM MOCTb AOKa3aTenbCTBa 
n OKanbHOClM nnOTHOC T e~ 3aKoHOB coxpaHe HMA. nonY4aeMbiX np M no"1O
L1lM 1\- onepaTopa. ICYllleCTBoea HM e ~e?MA nOKan bHblx nnOTHOC le A 
xopowo M3seCTHO - eM. , HanPMMe p, S ! Ha wa 3aMeTKa nOCSAlljeHa 
MMeH HO 3T0"1y Bonpocy AnA cny4aA 3aga4M Il l. 

ne pe4McnMM HY IK Hble HaM ¢ aKlbl H3 TeopHH nopo*ga~llle r o one pa TO
pa, KOTopble nogpo6 Ho 06 CY>Kg a IO Tc R S pa60Ta x, ynoMRHY TblX Bblwe . 

1 . Ha60p T04110 pewaeMblX 3BOnlOljMO HHbiX ypasHeHHA. CBR3aHHbiX 
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PN (X) 	 «a , [q , A~q] > dy, /4/3,00 

OTC~Aa B~AHO, 4TO BOnpOC 0 nOKanbHOCT~ ypaBHeH~~ /2/ ~ nnOT

~OCTe~ /4/ CBOA~TCR K AOKa3aTenbCTBY Toro, 4TO Bwpa*eH~R 

TJ <'a, [q, A 
N 

q] > 	 /5/
N 3 + 


RBnR~TCR nonHWM~ npO~3BOAHWM~ no x OT n OKa nbHWX ¢YHK4~~ q 

' 3/

3aMe 4aH~e. MO*HO nOKa3aT b /CM. /, 4TO Te *e caMwe ypaBHe-
H~R ~ nnOTHOCT~ r~O)!(HO nonyLI~Tb, ecn~ ~cnonb30BaTb SMeCTa '\ 
APyro~ onepaTop - A_ , 


x

i d


A -i- ra!"!, dx iq r< a 3 · lq, dy . /6/ 


06bRCHeH~e 3Toro $aKTa Rsn Re TCR AononH~ TenbHa~ MOT~B~POBKO~ 
~HTepeca K nOKanbHOC T~ nnOTHOCTe~ PN' 

OTMeT~M , 4TO pe3yn b TaTbi 1-2 nonY4e H~ B npeAnOnO)!(eH~~, 4TO 
KOMn neKCH we ¢Y HK4M~ q.(~ y6wBa~T Ha 6 ecKOHe4HocTM 6wcTpee n~60~ 
CTeneH~ x, T.e. RBnR~Tc R ¢ YH K4 MRMM TMna lli Ba p4a. 

npe)!(Ae 4eM nepeRT M K AOKa 3aTenbCT BY, npM BeAeM Ben~4M Hw Ti N 
K 60nee YA06HOMY B~AY. AnR 3Toro 3 a Me T~M, 4TO A MO)!(HO n p eACTa-
SMTb KaK CYMM Y Aay onepaTopOB fj ~ 1 , . 
- i d x 
(/ "4 [°3' dX' J. - iq r <' a 3 · [q, J / dy. 	 /7/ 
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aanee Bocnonb3yeMcR TeM, 4To,ecn M a w b CyT b npOM3Bo nbHwe one

paTopbl, TO AnR nloGoro HaTypan b Horo N MMeeT MeCTO q;opl~yna 
NN 1.1 0 a 1 " I;:(a: 	b) }. " , a ba b .. ba /8/ 
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WTPMX HaA 3HaKOM CYMMW o 6 03Ha4a e T, 4TO CYMMMpO Ba HMe BeAe TcR 
no Bce M Bw60pKa M C nOBTo p eH MRMM M3 3 n eMeHT OB O,l, •. . N C ycno

".. N - k , £l a nee nogo(}H ble CYMMbl GYAY T Ti'lKltIe OTMe-BMe M a o a k 

4aTb CR WTPL1XOM. 


np~ MeHMM ¢opMyn y /8/ AnR c n Y4a::l ;1 - t7, b 1, TorAa , Y4M Tbi BaR 
CBo~cTBa one pa Topa I , ner KO B~AeTb, 4T O 
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OnYCKaR HyneBwe 4neHW, MMeeM OKOH4aTenbHO 
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Ben~4~Hbl l\(N. k) L ().I ll ,') lli .. . lrJ qi
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flB n fllO TCfl nOn HblMY1 np0Y1 3 S0A HbH·111 no x OT nO Kan b HblX ¢YHK4 11 ~ T~na 

WBap4 a. 

C uenb~ ynpo~eHI1R 113 n o*eHHR 6YAeM r OBOp Y1 Tb, 4TO ABe cKanRp
Hble (jJYHKUMI-1 F(q ) M GUt ) 3K BI1BaneHTHbi / 1<' - 01. ecnlo1 "IX pa3HocTb 
eCTb npoM3Bo~HaA no x OT nOKanbHo~ $yHK4101~ T~na illBap4a. B Ta
KI1 X 0603Ha4eHMR X npe AnO )l(e Hl-1 e 03Ha4aeT, 4TO AtN . k) _. O. 

AO Ka3aTenbCTBo 6YAeM BeCTM MeTOAoM Io1H AYK4MM no HOMepy k 

1. k _ O· t1bl AOn>KHbl nOKa 3aTb, 4TO AnR Jll0boro HaTypanbHoro (/ 

<0 , lq. ,:P q 1 . .. 0 Bocnonb3yeMcR TO)!(AeCTBOM
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• 	 0 , I L 'j g 1 4"i f, g a.[ ;)!', g l /12/

3 x :~ 

/3AeCb 101 HM*e MW npeAnonaraeM, 4TO f "I g npMHaAne*aT nMHe~HOMY 
npOCTpaHCTBY ~o - ¢YHK4101~ WBap4a co 3Ha4eHMRMM B BeKTopHOM 
npOCTpaHCTBe aHTMAMarOHanbHblX MaTp~14 HaA C/, EcnM f, g - nOKanb-

Hbl e ¢YHK~~Io1 , TO M3 : 12 'cneAye -,'. _4TO ~ fl . ,. Ir , :'i g 1 fl0> l() f, ;,;1 

. ~a ..(2 - I') J f' " (/
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2. \t1HAYKTIo1BHbli1 war k • k 1. 

HaM nOTp e6ye TcR e~e OAHO nerKO npOBepReMoe TO)!(AeCTBo: 
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Co rn a CHO HHgYKH1BHOMY npeg non O}t(eHYfIO, < .:73 ' [q, f/ lqJ > - O Yf 	 Cnegc TBYfe 2. He papxHR HenHHe~H~x 3BonlO~HOHH~X ypaBHeHH~ 
~(J.L ~ ak 1- I /2/ nOKa nbHa . 


L' _ < 0"3 ' (q, a I . .. I a q J > - O. 
 B 3aKn lO4 eHYfe CKa)l(eM HeCKonb KO cnOB 0 KanH6poBo4HbiX npeo6pa
0. + . .. +~ + 1 - M -a

1 O 30BaHHRX aaAa4 H /1/ H 0 TOM, KaK 3TH npeo6pa30BaHHR BnHRIOT 

Hc nonb 3YR / 13/ , Ha xog YfM, YTO 
+00 

Ha He papXHIO ypaBHeHH~ /2/ H Ha 3aKOHbi c o x paHeHHR JPN (x) dx. 
M - ( k + 1) 	 ~o.O ~o. 1 ~ o.k ~ l nY CTb 1110 (x) - Heoco6aR MaTpYf ~a 2 x 2, AH$$e pe H~H-pyeMaR no x.A(M, k f- l) - ~ ~ ' _ <0"3 , [1(.1 q,a I ... ld ql > 

1 0. 1 + ... ~ a k H - M -110 •(J. j ? r 	 Kan H6poBo4Hoe npeo6pa30B aHYfe 3aga4H / 1/ o n p egenReTcR KaK0. 0  - I
L • L '/'~ L 1/10 , H.o4eBYfgHo , 

. ~aO ~ (J. l ~ ak+1 d - 1 	 - 1 - 1 8 
Ila q. a I ... I a q 1 -" . /15/ L oj - - A( II! a o/J.o) - ", t} rjJ -I- i ifJ tPo 	 /1 /I
};. , < "3 ' 	 dx 1I 3 1'{) 0 0 x 

a O.L·· -, O. k .; 1 . , M,al ~ 1 
KaK nOKa3aHO B /71 , nopoIKga~Yfi1 onepaTOp A gnR 3aga4H L tP = 0 

CHOBa Hcnonba YR HHgYKTHBHoe npe~nonO}t(eHYfe Yf TO}t(ge cTBo / 13/, Mbl MOIK HO onpegenYfTb H3 Tpe60 Ba HYfR 
-1 -1ne peABHHeM HaneBO e~e OgHY na py(.I I , T.e. nonY4HM, 4TO 

A + ( I/'O P V'o) = tP o ;\+ (p) r/Jo ' P <:- is(7' 	 / 19/ 

~a 1 ~aO ~ a2 ~ak+ l BBYfAY 3Toro Yfepa pXHR ypaBHeHH~ /2/ nepe XOAHT B 
A(M.k + 1)- ~' < a3 ' 

[la I a q.a I ... l a q J >. 1 -1 - N -1 
o.o~ · ··+ak + l=M. CL i ~ l -4 tPo [a3' q t ] t/J0 + A+ (t/J q t/J ) = O. /20/o o 

4epe3 k + 1 wa rOB npHxoAHM K cneAy~eMY pe3ynbTaTY: 	 Bon poc 0 RBHOM B~4HcneHHH 3THX ypaBHeHH~ CBR3 aH C B03Mom
-1 -1 

HOC TblO Bbl 4 YfCnHTb BenH4H Hbi t/J (0"3' q t 1 t/J H r/J q t/J 4epe3 HO-o o o 
A (M. k + 1) l' <a, [Ia 

~ak 
I .• l a 

~ ao 
q , a - (J. k+ l 

ql> 	 B~e K03$$Yf4H eHTH~e $YHK4HI1, KOTop~e BBOARTCR B /1 &/. 4TO Ka
caeTCR $opMyn gnR nnOTHOCTe~ 3aKOHOB coxpaHeHHR, TO BBHgya I .. . ~U = M .a ~ I 3 o k + 1 i HHBapl1aHTHOCTH $OPM~ KHnnHHra npH npeo6pa30BaHHR X no go6HR 
HMeeMM - ( k ~ 1) 

a k + 1 	 _ak _0. 0 - -1 -1 -I N 
~ < a

3
, a q. ~ ' a I ... I a q ) J>. / 16/ 	 1)N = 1) N = < t/J a3 t/JO' [t/J q t/J ' t/J A+ (q) t/Jo J >o o o o

0. = 1 CL + ... -I-a =M - a + I, a > 1k ~ 1 	 jO k k	 -1 -1 -N- I /21/< t/J0 a3 ifJ ' [t/J0 q t/Jo ' A+ ( t/J 0 q t/J 0 ) ] > . o 

HeTpygHo BHAeTb, 4TO HMeeT MeCTOQAHn KO no n pe AnonO}t(eHHIO BTOPOH 4neH B KOMMyTaTope nOKane H. 
- I -In03 TOMY, Hc non b3YR MHorOKpa THO To}t(Ae CTBO /12/, HMe eM CnegcT BH e 3. EcnH BenH4HHbi t/Jo a3t/JO' VJ qt/Jo Bblpa}t(aIOTCR .o 

nOKanbHO 4epe3 HOB~e K03¢¢H4HeHTHble $YHK4HYf, TO nnOT HOCTH 
M - ( k + 1) 	 x~ak+ 1 -Ge l: ~ 0. 0 

A(M. k + 1) '. - ~ <a, [q, a I ( :£ a I . .. la q)J > fry N dy n OKa nb Hbl. 
a =1 3 +00 

k +l 	 0. 0 1 . • •• +~ =M - a + 1k B 4aC THOCT H. xopowo Yf3BeCTHO, 4TO HepapXYfR ypaBHeHH~ /2/ 
_a k + 1 _ " 0 KanH6poBo4HO-3KBHBa neHTHa HepapXHH BWCWHX ypaBHeHYf~ rei13 e H6epra 

:£ ' <a3' [q . a I . . . I a q J > = - . A( i,j . k + 1) . /17/ CM. /7 / /. TaK KaK B 3 TOM cnY4ae ycn oBHR c neAC TBYfR BbinOnHeHbl, 
a + . . . + 0. =M TO, Ta KHM o6pa30M,AoKa3aHa nOKanb HO CTb KanYf6pO B04Ho-npeo6pa30o 	 k+ l 


BaHHo~ cepHH nnoT HocTe~ 3aKOHOB coxpaHeH~R. 


CneAC T BHe 1. nnOTHOCTH aaKOHOB COXpaHe HYfR N /C M/ 
41 

/ 

RBnRIOT CR nOKanbH~MH ¢YHK4Yf RMYf q. I 

x 

,QeCkTBHTenbHO, p = J ." dy , a, corn a CHO 110-111 .1)N eCTb .\ 
N +00 N 

ABTOp~ 6narogapRT npo¢eccopa B.r .Max aHbKoBa 3a noggep}t(KY
CYMMa 4neHOB, gnR Ka lKgoro 113 KOTOP~X B~nonHReTCR ycnoBHe npeg H HHTepec K pa6oTe.
nO}t(eHHR. 
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B 06DeAHHeH HoM HHCTHTYTe RAepH~X ~c cneAoBaHH~ Ha4an 
BblXOAHTb C60PH HK "Hpam Kue coo6UjeHU51 OHf/H ". B HeM 
6YAYT nOMe~aTbCR CTaT bH, COAep*a~~e opH r HHanb Hble HaY4Hble, 
HaY4HO- TeXHH4eC KHe, MeTOA~ 4eCKHe H npHKn aA HWe pesyn bTa TbI, 
T pe6YIO~He CP04HO~ ny6IlHKa llHH. Ei YAy4H 4aC Tb IO "Coo6~eHH~ 
OI1RI1", CTaT bH, BoweAwHe B C60PHHK, HMeIOT, KaK H APyrHe 
HSAa H~R OI1RI1, cTaTyc o¢HlIHaIlb H~X ny6IlHKall H~. 

C60PHHK "KpaTKHe coo6~eHHR OI1RI1" fiYAeT BblXOAH Tb 
perYIlRpHO. 

The Joint Inst itu t e for Nucl ear Research begins publi 
sh ing a col l ection of paper s en t i tled JI NR Rapid COiWmtni
ca t ions wh ic h is a sec t ion of the JI NR Commun icati ons 
and is in t ended for the accelera t ed publi cat ion of impor
tant resul ts on the following subj ec t s : 

Phys ics of elementary pa rt icles and atomic nucl ei. 
Theore t i ca l physics. 
Experimental techniques and methods. 
Acce1 era tors. 
Cryoge nics . 
Comp ut ing mathematics and methods. 
Sol id state physics. Liquids. 
Theory of condensed matter. 
Appl ied researches. 

Being a par t of the J INR Communi cat ions. t he articl es 
of new collec ti on l i ke all other publicat i ons of 
the Joint Insti tu te for Nuc lear Research have the status 
of off i ci al publ i ca tions. 

JINR Rapid Comrrrunications will be issued regularly. 

PYKonHCb nocTynH na B H3AaT en bc KH~ oTAen 
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