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1 1~ HeKoTop~e ABYMepH~e KnacCH4eCKHe TeopeTHKo-nones~e Mo.qe­
!lH- AOn:YcKatOT 6ecKoHe4Hoe 4HCno KaK noKanbHbix 11 ~ 81 , TaK H Heno­
K811bHMx14/ coxpaHH~HXCH senH4HH. HanH4He TaKHX senH4HH H e 
KBaHTOBOM CJly\.lae/3;5,6/ npHBOAHT K cJ)aKTOPH38~HH 8 -MaTpH~bJ H 
OTCyTCTBHD PO~AeHHR 48CTH~/S,t/. nocneAHHe ABa CBOHCTBa noKa-
3biB810T,. 4TO 8 -MaTp""~a MO>KeT 6bi·Tb T04HO Bbf4HCileHa B paMKaX 

aTHx M0AeneH. 
AsyMepHble KOH~OpMHO-HHBapHaHTHble TeopeTHKo-nonesble ·Mo.qenH 

RBilRmTCR TeOpHRMH 3TOrO KnaCCa. ~R T8KH~ TeOpHA TeH30p.3Hep­
nn'!-HMOYI1bCa CHMMeTpH4Hbli1 /Y11Y4WeHHbll1/ H 6eccneAOBbiH, T. e. 

/1/ 

8 nepeMeHHbiX CBeTOBOro KOHyCa 

HeHMe HenpepbiBHOCTH iJIL T p.v= 0 
X± -(x 0 :j: XI )/2 /1/ H ypaa-

T - T -0, +- -+ 

-a T =O ++ 

c00TBeTcteeHHO. 

aanHCbiB810TCR B BH.qe 

/2/ 

/3/ 

B 3TOM cny4ae o4eBHAHO, 4TO e~nonHR~TCR TaK~e ~ ypasHeHHR 
HenpepbiBHOCTH 

a T(k,ml,o a T(k,m)=O 
- ++ ~ + -- I 

m 
(k, m - 0,1, ..• ). 

AflR HeKOTOp~x K~nH6poB04HO-HHBapHaHTH~X MOAene~, TaKHX, 
KaK MOAenb 6eaMaccosoro cnHHOpHoro nonR H MOAenb ~~~\ 2 , rAe 

/4/ 

/51 

!/J- MaaltopaHOBCKHH CnJ.IIHOp/81, ypaBHeHJ.IIe HenpepbiBHOCTJ.II ap. j p. (X) =0 
TaKme npHBOAJ.IITCR B BHAe 

/6/ 
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~;fry 1{1 ~1{1*1{1 • 
- 2 2 171 

3AeCb * o603H848eT KOMnneKCHOe COnp.R>KeHHe. 04eBHAH0, 4TO .mo-

6ble CTeneHI-1 OT j+ H j_ YAOBJleTBOPRIOT ypaaHeHVIRM /6/, T.e. 

a+(a-kl·_m) --0, a (ak. m) 0 - +l+ ~. /8/ 

2. OrMeTt~~M, 4TO KaK TeHaop 3Hepn1H-HMnynbca Tuv. , TaK H TOK 

j p. (x) nony4810TCR J.13 TeopeMbl Herep. B pa6oTaX /9-tl/ 6bii10 no­
K838HO, \.ITO ace HeJ10K8JlbHble COX.p8H.AIOLqHeC.A TOKH HMetOT HeT-epoa­

CK~~ xapaKTep H 4TO 3TH TOKH .ABJlRIOTCR CJleACTBHeM HHB8pH8HTHO­

CTH AeHcTBHR OTHOCHTeJlbHO HeJ10K8J1bHbiX H HeJlHHeHHbiX K811HfipQB04-

HbiX npeo6paaoaaHHH. TorAa ecTeCTBeHHO nonbiT8TbCR nony4HTb H 
BbiCWHe noKanbHble coxpaHRIOIQHeCR eem1\.IHHbl TaK>Ke H3 TeopeMbl He­
Tep. ~R 3TOH ~enH Heo6xoAHMO HaHTH npeo6paaoaaHHR cKpbiTOH 

Clo1MMeTpHH, nopO>KA81011.1\o1e T8KI-1e BbiCWio1e IlOK8JlbHble COXP8HRIOII.IHeCR 

ae.nYI4YIHbl. 
8 pa60Te I 1l/6biJlO nOKa3aHO, t.ITO YC110BY1e YIHBapJ..1aHTHOCTYI Aei:iCT­

BYIR OTHOCYITeilbHO npeo6pa30BaHYIR Ka.nH6pOBOt.IHOrO TJ.IIna YIMeeT BYIA 

191 

rAe jl' (x) ecTb nepabr;;; coxpaHRIOIII~;;;c, TOK al' j I' ( x) ~ 0. 
PaCCMOTPYIM COYIHOPHY~ MOAe.nb, t.leH TOK YAOBJleTBOpReT ypaaHe­

HI-110 HenpepbiBHOCTYI /6/. B·aeAeM 11 Ka.nY~6posot.~Hb!e11 npeo6paaoaaHI1R 

~~1 (x) . 
U 11{1 1 ~ e 1{1 1 (x) • 

~~2 (x) 
U21{!2~e 1{!2(x), 

/10/ 

/KOMOOHeHTbl COYIHOpa ¢ npeo6pa3y~TCR He3aBJ.IICYIMO OTHOCHTeJlbHO 

KanH6poaot.IHbiX npeo6paaoaaHHH/. 0TMeTHM, t.ITO 3TH npeo6paaoaaHHR 

/10/ He Hapywa~T peJlRTYIBYICTCKOH YIHBapHaHTHOCTYI, nOTOMy t.ITO npYI 

npeo6pa30BaHJ.IIRX nopeH~a J.IIMeeM 

1{!1~eA/21{!1 1{12~•-A/21{12 A<e-SO(l,l). 

Yc.nOBHe HHBapHaHTHOCTYI AeHcTBHR /9/ OTHOCHTe.nbHO npeo6paaoaaHHH 

/10/ npHHHMaeT B~A: 

j+(x) a_~, (x) ~ o. 

j (x) a ~ (x) ~ 0. 
- + 2 

/11/ 

06~qee peweHHe 
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~ (x) = F
1 

(x ) w F 
1 + - /12/ 

~ (x) = F (x ) w F 
2 2 - + 

rAe .F l 1-1 .F 2 - npoH3BO!lbHble CKaJlRPHble ¢lyHK'-'HH nepeMeHHbiX X+ 

1'1 X_ COOTBeTCTBeHHO, a cur:;. - HH¢'14HHTe3HMa!lbHble napaMeTpbl. no-
Tpe6yeM BblnO!lHeHHfl C!leAY~~HX rpaHI-14H~X yC!lOBHH: 

F 1,2 - M <oo. 
X = ± oo 

± 

/13/ 

cl>yHKU,11H F 1,2 MoryT 6blTb paccMoTpeHbl KaK reHepaTOpbl npeo6paao­
eaH~" /10/, T.e. 

au 1(2) 
F = ----1 /14/ 

1(2) aw F wF= 0 
1(2) 

Knacc peweHHH ypaaHeHHPI I 11 I HMeeM, ecnH ebl6epeM F 1 1-1 F 2 a BH­

Ae 

/15/ 
.F 2 =f_ (i_,a_i_, ..• ), 

rAe f ± - npo~t~aaonbHble cKa!lRpHble ¢lyHKU,rtH* ~ noni-1HOMHa!1bHble coxpa­

HR~~HecR BeJ11o14HHbl SaAa~TCfl Bblpa*eHVIfiMH 

~(m,n) (x) =a m(j ) n "' 
1 + + -, ••• ,-

m+n 

~(m,n) (x) =am (j ) n ., 
2 - - ,+ ,., .. ,+. 

m+n 

/16/ 

rAe (!)+, ••• ,+ H cu-, ... ,- , 11+11 
H H-

11 
- KOMnOHeHTbl HH¢HHHTe3HMaJ1bHOfO 

napaMeTpa, HMe~ero cTpyKTypy nopeHu,eacKoro TeHaopa paHra rn +n. 

4>yHK4HJ.1 7J 1•2 , saAaHHble ¢lopMynoH /16/, Aei1cTBI-1Te11bHO, .ABnRIOTCR 

CKanRpH~M~, nOTOMY 4TO OTHOCHTenbHO npeo6pa30BaHHH fiopeH~a 

TeHaop T +, ••.. +. - •••• , _ npeo6paayeTcR KaK 
~~-~ 

m n 

T => e (m-n)A T 
+, ... , +,-, ... ,- +, ... ,+ '-, •.• ,-

*) 4To6~ ¢>yHK~YIH .F 1,2 RBnRilHCb CKa!lRPHbiMH, He06XOA14MO BKfll041o1Tb 

B HHX nOCTORHH~e nopeH~eBCKHe TeH30p~. 
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TorAa TeopeMa HeTep yKa3biBaeT, 4TO 

J <Jl ~ j +(x) F 1 (x +), 

J<.:') ~j_(x)F2 (x_), 
/17/ 

r.Qe F 1 , 2 ,aa.Q.aHHble nocpe,qcTaoM /14/,/15/ lllnH /16/, coxpaHRJOTCR, 
eC.nH BWOO.nHeH~ ypaBHeHJ.1R AB~meHIIIR J.1 4J.1C~O 3TJ.1X TOKOB /17/ pas­
HO 4J.1CflY He38BJ.1CJ.1MbiX napaMeTpOB npeo6pa30B8HH~ /11/, 4HCI10 KO­
TOpbiX 6eCKOHe4HO. 

CooTBeTcTBYIOutHe coxpaHR!OtqJ.1ecR aapR,qbl I-1MeiOT BillA 

MomHO nposepJ.1Tb, 4TO /18/ RBilRIOTCR HHTerpanaMH ABIII~eHHR 
BCne,qCTBJ.1e coXpaHeHIIIR TOKOB /16/ H aHHYI1HPOB8HHR noneH Ha 
npocTpaHCTBeHHOH 6eCKOHe4HOCTH • 

• 

/18/ 

3. KaK J.13BeCTHO, coxpaHRIOW.J.1i1CR TeHaop :.:mepnn-1-HMnYilbca Ra­
nReTCR cne,qCTBIIIeM CHMMeTpHIII ,qeHCTSJ.1R OTHOCHTenbHO Tp8HCI1R4HH 
8 npOCTp8HCTBe-speMeHJ.1, T.e. 

as:_ 
T "V a ¢. - g s:_, 

r aa~'q,. v J f<V 
J 

Ox = £ - nocTORHHbl~ napaMeTp 111 I' I' 

8¢ . (x) ~ ax" a ¢ . (x) 
J I' J 

npe,qOOilO>KHM, 4TO 

(k) 
Bxl'~ XI' (x) Bcuk 

/19/ 

/20/ 

/21/ 

/22/ 

r,qe S~k - J.1H~HHHTe3J.1M8IlbHble napaMeTpbl, T.e. paCCMaTpH8aJOTCR 
HeKoTOPble o6o611.1eHHble 11TpaHCI1R4YIY1 11

• 3aKOH npeo6paaosaHIIIH none?1 
OTHOCHTeilbHO npeo6pa30BaHt1?1 /22/ Bblpa>KaeTCR T8K~e ¢OpMy.no£1 
/21/, rAe Bxl' aaAaeTCR /22/. noACTaBnRR /22/ B /19/,nony-
4aeM cneAYJOil.IHe ypasHeHI'IR ,qnR reHepaTopHbiX ¢YHKLV1H X (k) : 

I' 

/23/ 

4T06bl H8l1TVI COOTBeTCTBy/011.\Yie COXP8HRIOJ..qVIeCR. BeJ'IJ.14J.1Hbl, AOCT8T04-
HO Bbi4HCI1HTb reHepaTOpHble ¢YHKJ.ti-11'1 X(~) TOilbKO ,q.nR no,qnpOCTpaH-
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Twa x<•J(x)~o. 
~. v /24/ 

8 c.ny4ae, K0fA8 TeH30P 3Hepr~H-HMnynbca T~v RBJ1ReTCR CHMMeT­
PVI4Hb/M co cne,qoM HYilb, /24/ a nepeMeHHbtX cseroeoro KOHyca 
npi-1HI-1MSIOT BJ.1,q: 

T a x<•J ~ o 
++ - • T a x <•J ~ o + + . /25/ 

04eBJ.1AHO, 4TO 

X± = const 
RBilReTCR TP"B"ailbHbiM peweH-eM /25/. 061Jlee peweH"e /25/ "MeeT 

""A 
/26/ 

r,qe X ik(-) - npoJ.13BOJ1bHble ¢YHKU,I-1H or x + (-) coorsercreeHHO, 
y,qoaneTSOpRIO~J.1e rpaHJ.14H~M yCJ10BJ.1RM /13/. 

B 4aCTHOM cny1.1ae /26/ Moryr 6b1Tb BbJ6paHbl a s~r~,qe: 

(k,m ~ 0,1, .... ). /27/ 

H3 /22/ " /27 I cneAYeT, 4TO •/!·(~j npeo6pa3y!OTCR KaK "-(+)"­
KOMnoHeHTbl nopeHu,escKoro reHsopa paHra k-+ 2m :r 1. 

TeopeMa Herep ,qaer 6ecKoHe4HOe 4J.1C.no coxpaHRIO!llHXCR aem11.1J.1H.: 

T (k,m) ~ T X (k,m) 
++ ++ -+ • 

X (k,m) (k,m ~ 0,1, ... ), 
/28/ 

3aAaHbl <PopMynaM" /26/ "n" /27/. CooTBeTCTBYIOIJl"e 

(k,m)_ Joo dx T X (k,m) 
p +(-) - I ++ (--) + (-) 

/29/ -
TaKJ.1M o6pa30M, Mbl noKaaa.nvt, '-ITO 1-1 BbiCWJ.1e COXpaHRIOtql-1eCR TeH-

30pbl 3Heprllllo1-J.1Mnynbca raK>Ke MOryT 6b1Tb nony4eHbl H3 reopeMbl 
Herep. 0HJ.1 nopom,qaiOTCR KOOpAHHSTH~M~ npeo6pasoeaH~RM~ /22/, 
rAe reHepaTop~ X~) 3aAaiOTCR nocpeACTBOM /26/ "n" /27/. OT-
HOC~TeJlbHO 3THX npeo6pa3oBaH~l:i nOJlR ¢ j (X) npeo6pa3y!OTCR no 

3aKOHY /21/. 
Heo6XOAHMO OTMeTHTb, 4TO I-1HTerpailbl AB!-1lKeHHR p(~,m) KOMMy-

THPYIOT OTHOCHTeilbHO KaHOHH4eCK~X CK060K nyacCOHa 
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{p(k,m) p(k:m')l- 0 ± • ± • /30/ 

T. e. HaXOARTCR B HHBOrtiOl-'HI-1. 0AHSKO reHepaTOPbl npeo6pa30BaHHI7r 
nonei1 /21/ 

p ~k,m)_ X ~,m)a ± 

B006~e He KOMMYTHpyiOT OTHOCHTertbHO o6~4HOf0 KOMMYTaTopa 
[PJk,m/ Pik:m') ];< 0. 

- - ~.m) 
CneAOBaTeJlbHo, 3.Qecb P ± He RBilRIOTCR npeACTaeneHHeM an-
re6p~ HHTerpanoa ABHmeHHR. 
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