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I. llycr~ Jt-cenapa6eAhaoe rHnaOeproBo npocrpaHCTBo, a ~p(Je} 

OaBaXOBO npOCTpaHCTBO KOMna&THHX OnepaTOpOB C KOBequol p -
BOpMOI: 00 ~/. 

1<.p<oo , IIAIIf= (~.A:/' 
r.~;e {.At\}::'1 -ciiJII'1.uplGie 1111CJI8 onepa!'opa A E <tfC.Jt),, 

r. e. .A.._= y ... CIA I) • 3.Jte~ ~ ... (· )- n-oe co6C!'BeHHoe SHa'leHJie, c yqe

TOM nonopeHHI, a IAI = ~- aOcoJIIlrBaa BenHiiHHa oneparopa A 

nna OaHaXOBHX npocrpaHCTB QSp(Jt) IIM81lT M8CTO COOTHOM8HHII: 

~(jt)( -t,..- ltJiacc, HnH a,~~;epuae oneparopa) c <r2 (Je) (oneparopa 

rxJI~Oepm-IIIMHATa) C ... C <!::-p (Je) C ... C (!: 
00 

(Je) 

(KOMnaltrHH8 onepaT opw) C Cit: (Jt) ( orpaHH1i8HHWe JIHH81HW8 on epa-

ropw) [I]. 
B CTaTHCTH1i8CXOI M8X6BHX8 8CT8CTB8HHO B03HHXallT CHJI~HO 

~ 
HenpepHBHHe ua R+ U {o} IIOJJYI'PJIIIIII c&MoconpgeBHWX onepaTopoB 

{QCi.)}, Q: R:u{o}-i:(X) co 3HaqeHHIIMK • ~Ot) npH -t E R! . 

0HH CBII3aHW C oneparopOll exp(-pl-/) , nopO:a:,ll;allJIIHll M8.Tp11Izy n.nOTHo

OTllo 3,J;eCa /-1 - raMHJlUOHKaH CHCT8Mll, a F-1 E /R: - ee reunepa.-

rypa. OOHiiH o noJiyrpynnw Q (t) Ha3wsallT rHOOcoscltHMK [2 ,3] • 
O,J!;Ha&o B Hexoropwx cnyqaax, HanpHwep, npH auanHTHiiecxou npo,~tonze

HKK no xoHcTaHTe Baa-MO~elc!'BHR [3], oneparop H He asnaerca 

C8MOCOUpllZ8HHYM, a Jlllm» HOpM8.Jl~HHM ~-CeltTOpKaJI~HWM onepa-

TOpOIIl ( cu. [ 4 ,5]), npKqeu no-npesueuy exp (-i H) e <!:1 (Jt) np11 i E r<. 
rroarOlly YA00Hee CJ!e,~;y.,.ee Oonee o0111ee 

~ 
Q.!!DU8JIOHHe I. CHJlaHO uenpepasHaa Ha R+U{o} nonyrpynna one-

paropoa Q (t) B cenapaOenaHOM ruaOeproBOM npocrpaHCTBe % 

Ha3wsaerca rHOOcoscxol, ecJUl Q: R!-<t1 (Jt). 
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KaJt K3B8CTBO, ( C11.[4, TOll 2, X.B]•E';,II] ), DZRlJI CJI.UBO 

aenpepwaaaa noAyrpJDDA nopo.aaerca BaMKBJrKM ~orao onpe~aeBHMII 

Jtaaaa- m.- auperDBIDl m epar opo11 1' (reaeparop noAyrpJDDII) • 

oeer BQ Q (t) = exp f-i. T) . 

llp .. ep I. Kaaaa-m.- aupeuBBIIe reseparopM raddcoacux 

DO.Iyrpynn B03BIIItaJIT B T80pliB BO~eaa1[6-9] • IIJCU caiiOCODpJI

X8BHIII one par op T ~ 0 nopo.aaer r•ddcoaclt)'ll IIOJJ1I'PJIDI1, a c...,.eT

pF~eclOII onepar op U .. uerca T-orpaBII'IeBBiDI c T-rpas~el ~ < i . 

3ro oasaqaer, uo J{.llll JIIIOOro Belt'l'Opa "f xa D (T) -od.racu onpe-

.u.aesu oneparopa T- oee11: IUyl ~ a.a;r +g fl'"f-1. 
Tor.-a .-a• {lEC: /}.1< g-"1 oneparop H~ = 1'+JtV xopo•o 

onpuuea aa D(T) JtaJt aaredpanec.a.a CJIOIB. ( c:u.. [5]) x 

s•~•ercs reueparopo11 rxddcoacJtol no.ryrpynna. llpne11, IIHOKeCTBO 

ero uc~OBKX 3Ha'leulll G(H~)=! C'f-,1-1,...,.) , r.J;e fEDC'T') 

H lhf' ft = -1 } Be TOJIItltO DpiUI8Jl,lleD'l' DOJJYILIIOCKOCTll C + ( r) = 
= { e E c: Re "i!. > r} (uas.-m...- aupetaBBOCn), BO. 

canopy Sr..,= { i!. E C : I c:o-j- (i!-nl < w} , 
, 2. 2. _9(2 (' /. ) 

r.-;e 'r = -a I}.( ( -1- r, 1}.( ) • w = O.t"C ~ o I>.I,..J-t-lh:>,f1 

llo3TOIIJ reHeparop 1-1,. ouercs, np• 1~1< b-i, tn.-ceuo

pHB..IIlo BIDl, 

38118THII, qro raCCcoBcJtae no.ryrpynn& B JtBaBroaol crar•cr•

qec&ol aa.-aarca KBor.-;a JtaJt npe.-;e~ noc~e.-;oaare~•uocrel no.ryrprnn, 

COOTB8TCTBJD~HX B8KOTOpYII C61181CTB8.11 raMKnTOBHaBOB [10,11]. 
ll03TO:U.J ~enbD BaCTOJI.el padOTY JIBAI8TCB ~OPMJAKpOBJta JCXOB .. 

ltOMnaKTHOCTK C8:U.8ICTB rxddCOBCKJIX DO.Iyrpynn B TOIIOXOr .. 

npocrpaHCTBa ~(~) C DOMO~D aa.-aBKB JCXOBJII Ba COOTB8TCTBJD .. 8 

ceaellcraa reHeparopoao 

2, llycrb {T"'L"c:A-ceKelcTBO no.ryorpauneuuux CBB3J C8110-

conpRX8HHYX onepaTopoB B cenapaCe.llloBOII rH.IIlodeproao:u. npocTpaucraelt. 
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0nOeJl6.118HH8 2. Ha30B611 ce:u.eltCTBO {T.,JotEA IIOHOTOHHH:U., 8CJIH H3 

JIDdolt ero DOCJI8~0BaTeJibHOCTH IIOXHO H3BJI6'lh ynopR~O'l6HHYD DOAUOC~e

,II;OBateJibHOCTh {T"'Jkoo B TOll CIIHCJie, 'lTO 1~t./ ... W!Ht.~~«~··· 
li •1 1 2. ~ a. 

~ IIycr& {:rk};:'1 -ynop.!I.Ao'leHHWI nocne~oBaTeJihHOCT& ca:u.o-

conpRxeuHHX onepaTOpOB, 06Jia,D;aD~aR CJI6~D~HIIH CBOACTBaMH: 

( i.) cy~eCTBJeT C8110COnpRxeHHHI1 oneparop ...,.._ H TaKoe r E IR\ 

'lTO 1f ~ 'T'_ ~ 'T'k )VIR Be ex k .._1 , Kpo:u.e roro, exp (-t 7'..) E ~p (Je) ,D;JIR 

iE R: H HeKoroporo -1 ~ p < oo 

(Li.) cy~ecTByeT ca:u.oconpRxeHHHlt oneparop T+ Taxoa, 'lTO Tk~ 'T'+ 

)VIR BC8X k ~ 1 , Tor,D;a cy~eCTBJ8T TaKOR C8110COnpazeHHHI1 DOJIY-
4 

orpiHH'leHHHII caHay onepaTop T , 'lTO AJIR t E /R.+ H:u.ee»: 

(a) Q (i,) = exp (-iT) E <!:1 (Je) ; 

(C) Q (t) = 1-/1 -li-m exp (-T.Tk) . 
1 k+oo 

~aTeJI»CT!!!!&.. (a) .lia onpe~eJieHHR npocTpaHCTBB. ~7' (:re) 

cne,D;yeT, qro, ecJIH Ae<!P('Je), TO IAIP E <!:iJe) , Ilo3TOMY H3 

yc~OBHR ( ~ ) cne,~~;yer, 'lTO cneKtp oneparopa T_ 'lHCTO ~HCKper

HHR H, B CHJIY DOJiyrpynnOBOrO CBOltCTBa, exp (-t. T_) = 
= ( exp (- "t;p T_)J"' E <!:-1 (Je.) . .lia )(OHOTOHHOCTH nocne~oBateJI&-
aoc TH { 'T'k} 1<~1 14 ee ycnoBH oR orpaHH'leHHOCTH: T_ ~ Tk ~ T+ 

cne,D;yeT cy~eCTBOBaHHe TaKoro ca:u.oconpRxeuuoro onepaTopa 7' 

uo T_ ~ T ~ T+ , npxqe:u. T asnaercR npe,~;eno:u. arol nocne

AOBaTen•uocrx B Od06~8HHOM CHJibHOII CIIHCJI8 [5,YW, §J], Tor,D;a H3 

npHH~Hna IIHHH-:u.axca BeiJIR cne,~~;yeT, 'lTO cnexTp onepaTopa T 
T6K X6 'lHCTO ,ll;HCJtpetHwJl, H Jt~ (7'_) ~ _?tt ('r) • JIOCJI8,J;H88 03H6-

qaet, qro exp (-t 'T') E Q::
1
(at) ,lt1lJI t. E IR!. 

(6) H3 JC.IIOBHR ( ~ ) H DJHKT6 (a) CJie,D;yeT, 'lTO pe30JibB8HTH {R~~~:: 

R.t;(T)=(~-Tr 1 ~JIR [.!;EC: Im.-!;+0} II C..<. o npliHBJI.1lemlT~ 
no KpaiHel llepe, DpoCTp8HCTJ31~00 (:Je) • C .J;pyroll CTOpOHH, H3 
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iiOHOTOHHOCTH fiOCJI6,liOBaTeJihHOCTH tTkjk: fiOJiyllaew, 'ITO ,!IJIII 

l; < o fiOCJI6AOBaTeJihHO CTh pe30JihB6HT { Rt;(Tk)};.'
1 

KOHOTOHHa, 

IlocKoJihKY oeloel!lleHHaJI CHJihHal! cxo,nHwocn Tk- T 03HallaeT 

CXO,!IHKOCTh COOTB6TCTBYDDIHX pe30JihB6HT B CHJihHOR onepaTOpHOR 

TOfiOJIOrHH ,UII {.!;; E C: Jrn ~ ?- 0} lrl ~ < '0 1 TO lr!3 OTM6'18HHOit 

BYme KOKnaKTHOCTH lrl KOHOTOHHOCTH pe30JihB6HT CJI6AJ6T
1 

'ITO HX 

CXO,lllr!KOCTh lr!K66T K6CTO no onepaTOpHOit HOpwe[5, Ym, §3) : 

R~ CT) = H- ~m R~ (Tk). 
k .. oo 

B CBOil O"'epe,At., HS (I) cJie,IU'eT, 'ITO ,lVlll t e If(: u { o j 

(CM. [4, TOM I, Ylll, 7] ): 

Q (t) = H- ti-m Q (t) , 
k .... oo k 

HK88M 

(I) 

(2) 

r.ne Qk(i)=e~p(-t.Tk) • Ilonyrpynnw {Qk(f.)J,;: , Q(i) E l!eo(:Je) 

AJIII t. E IR: , noaTowy [5,X,§I] I) H3 (2) cJie~eT 

~ .... ( Q (i}) = tLrn j-11. ( Qk(f.>), 
k-+oo 

nplrl'l 8M CXO,IlKMOCTh B(J) paBHOK8pHa no 1'1. ~ 1 

H8paB8HCTBO /"- ( Q Ct)) 40 )-'-n. ( e><p (-t.'T'_)),, 

Tr Q Ct) = Et..m Tr Qk(t.) . 
k .. oo 

(3) 

lfcnOJih3YII (3) H 

nonyllaew: 

( 4) 

I) CK.TaKze ~OH4!0P.Il H., lliBap~ ~z.T. llHHeltHwe onepatopw. ToM 2, 

CneKTpaJihHal! TeopHa. "MHp", M., 1966 (rJI.XI , §9, 1.5 ) 
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Ilycn Teneph P - crrexTpa.ru.m~Jt npoexTop KoHe'IHoro paHra, 

COOTB6TCTBYD!IlHit onepaTopy Q (i) E (!~ (~) npVI H8KOTOpOM 
~ 

4!HKCHpOBaHHOK t E /R.+ 1 TOr,na 

IIQtt)-QkCi)j~ ~ IIQCt.)-PQ(f.)Pf-1+ 

+ ~ p ( Q (i) -Qk(i))P ·~+I PQk(i)P- Qk(f.)/1-1 (5) 

IlOCKOJihKY Q (f.) E ([_-1 (:1t) K KM6DT M6CTO npe,neJIY (2) VI ( 4) 
1 

TO .. Jill JIDCloro e > 0 lrl 4!HKCHpOBaHHOro i E IR! MOXHO 

BYOpaTh TaxoR npoexTop P 1r1 'IHCJIO Ne 

H 

II QCi>-'PQCt)'PI <e 
-1 

II P (Q ct.>- Qkct.>)P H
1 

< e, 

I Tr (QCi>-Q~:Ci>)l <c 

1 'ITO 

(6) 

(7) 

AJIR JIDCloro k> Nt • BocnoJiasyeAtCJI Teneph TeM, 'ITO AJIJI onepa

Topos Qk (t) E C!.
00

(Je.) IU466T M8CTO KaHOHH'l6CKOe npe,!ICT6BJI6HHe: 

00 

(Qk(t) · )=[ ,.,.,(QkC-t>) (· ,e..._[QkW]) e .... [Qk(f.)] , 
"-•1 

r,ll;8 {e,.(Qk(i)J}I\: -OpTOHOpMHpOB8.HHYJt Haelop COClCTB8HHYX B8KTOpOB 1 

oelpa3YDDIHX Cla3HC B npOCTpaHCTBe Je • Tor.na: 
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H Q"C-t>- PQ"CtrP ~~~~ IIQ"Ci)- PQ"C-t>V IIP(Q"C-t>- Q"Ci)P)//~ ~ 
00 

~ l; JAn. (Q"-Cil) II( e"[Q"Cil]- 'P e.,_ [Qk(il])(- , e.._[Q"(t)])l/~ + (8) 
00 

+ L .u."(Q"Cil)II'P e.,_[Q"Cil] (- e"[Q"Cil]- 'P e.JQ" (il])/1 ~ 
n~-t I ' -1 

00 

~ 2. L f" (QkC-tl) ~ e.,_[Q" Ct.)]- 'P e.,_[ Q,.WJ/1 ~ ..... ~ 
~ ~ ~ A 

~ 2. {~/A .... (Q"cm} { ~ .f.._(Q"Ci>)H e.._[Q"C-t>J- Pe.._[Q"'WJII
2
} ~= 

{ }

1;2. 00 . 2. }...,2. 
=2. TrQ"Ctl {L.fLn.CQ"C-tl)(i-HPe"-[Q"C-tl]/1) ~ 

n•4 s ~ 00 00 2.A,: 
~ 2t Tr expC--tT.)} ~{ L: .fl.._(Q"Cil)-L jl.._CQ"Cil)ftPen.(Q"Ct.l]/1 } ~= 

11.-=1 rt•1 

~ +. 
= 2. {Tr exp (-iT_)J-

2 
{ Tr Ql:Ctl- Tr PQ"(t)P} 

2 
• 

3aMeTH», uaxoueu, qto 

Tr Q"Ctl- Tr PQ"Ctl'P < I Tr ( Q"Ci)- Q c-t>)l + 

+I Tr ( Q Ci)- PQC-t)P)/ +I Tr (P ( Q(i)- QkC-tl)P)/ ~ 

~ ITr ( Qk(i)-Q Cil)l +II QCt)-'PQ.(t)'P II +I 'P ( Q (i)- QkCt))'P I 
~ ~ , 

D03TOK}' H3 HBpaBBHCTB (6) -(8) DOJiyqaex: 

1/2 
IIQkCi)-PQ{OPI/

1 
< (12€. Trexp(-i'7'_)) . 

ilOCJIB~HHH OUBHKa BMBCTB C OUBHKaKH (5) - (7) ~OXa3HBaBT nyHXT (O~C 

Cnucrue L. ITycn i Tot}ot~A -MOHOTOHHoe cewelctBO cawoconpueuuux 

onepatopoB, y~oBJieTBopHI>D!HX ycJIOBHllll Ci.l H (i.L) JieiOill. Tor~ 

COOTBB TCTBYilOIBB ceweitCTBO rH00COBCltHX DOJiyrpynn { Q"' (t)}"' EA 

HBJIHetca 0·11- xownaKTHHM ,JJ;JIH i E R: • 
~ 

'!eopeJ!a. IIycn { T,J"'EA -MOHO'l'OHHoe cewelctBO cawoconpaxeuuwx 

onepa:ropoB, f.J;OBJIBTJIOPJII>~x ycJtOBHllll CO H (i.t) JieiOill. Tor,JJ;a 

raOOcoBcue noJ!Yrpynnw { Q"'(i)} cte A o0pa3YI>T B npaBolt nony-

llJIOC.ItOCTH C+ 1·1
1

- rOJIO»OpJIHOB CBWBitCTBO, KOTOpOe K-11-
.ltOMDa.ltTHO BHJTPH 3TOit 00JiaCTH. 

.n.om:!§Te.U.cTBQ.. ITonyrpynnw xa ceweltcTBa {Qat (i>}"' e A 
-1 

110ryT OWTJ. npo.J;oJizeaw c noJ!Yocx R+ .J;o roJtoMopJ!awx B oOJiacTH 

C+ (B CHJII,HOI onepaTOpHOI TODOJIOI'HH) rH66COBCKHX no.n:yrpynn 

C DOIIIO ... II ~OJI'Jllll JlaH~Op~-TeltJ!opa (5 ,IX, §1.6] 

QotCt) = 
2

" . ) d~ e-i~ R<?; CT"') . 
:il'Lc 

(9) 

B npaBOI qaCTH ~opuyJIH (9) CTOHT CXO~JI~Hitca DO onepatopuol HOpKe 

HHTerpaJI lioxaepa ( cw.[9, m, §I, 3.7]). KOHTYP HHTerpHpoBaHHH c 
JI8DT B peaoJIJ.BBHTHOM woxecTBe onepatopa T_ H oxBaTHBaeT 

cneKTp aToro onepaTopa. CHJIJ.Haa ro.nowopJ!Hocn noeyrpynn { QotCt)}oceA 

B ~eJICTBIITBJIJ.HOCTH BJieqeT 3a COOOI l·ft- rOJIOWOpJIHOCTL ( CM. 

(5, m, §J.I] HJIH(9, ill, §2.2)). ilo3TOMY H3 OUBHKH 

I[, ( Q..:Ct+t.')- QoeW)+ Tct Qot(t)Bi ~ 

~II p (Qo(.(i')-1) Q,J~~) + T« Q"'(i/2)11· N QO((i;2)Ri 

.J;JIJI i.,t'e C+ CJIB.J;Y8T CYIIIBCTBOBaHHe npe.J;eJia 

l·a-!,tm. t (Q"'C-t•i.'J-Qo(Ct>)=-'"r:Q"'Ce)e <!1(:Jt). (Io) 
1 t+o 

llpe.J;BJI (IO) .J;a&a3HBaeT, qTo rH00COBCKB8 DOJIYrpynnH HBJIHilTCH 

1·1- rOJIOMOpJIHWKH B OI!JiaCTH C+ • ilyCTI> 3a.J;aHO HeltOTOpOe 
1 ~ 

xownauuoe WHOm! CTBO G c c+ Taxoe' qr 0 nepeceqeHHB G n R + 
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co.D;epKHT no xpaiHel wepe OAHY npe.D;enaHym Toqxy. llonyrpynnw 

{ Qit)}ot~A Ha 3TOM Mil OKeene paBHOl.!epHO I·~- orpaHHtleHW: 

IQ,/t)ll-1~ slAp I exp{-(Ret)T_H 
i~G 1 (II) 

TorAa, H3 !BBHOKepHOI orp8HHti6HHOCTH (II), 1-1- KOKnaXTHOCTH 
1 ~ 

cewelcTBa {Q"'(t.)}<i~A Ha R+ H Teopeww BHTanH [9, m, §2,3.14] 

cne,~tyeT H·l~- KOMnaKTHOCTb cewelcTBa nonyrpynn { Q"'(i.)}o<.EA 

Ha KH OK6CTB6 G • 3a»eTHK, qTo Ra.K.-as 41YHKI{HII Q"': c+ ~ (£'1 (Je) 

KOK6T OWTb OAH03HaqHo aHaAHTHqecKH npO.D;OAKeHa C npOH3BOAbHOI 
I 

oOnacTH G c (.+ B Oonee mHpoxym oOnacn. G , npHtle» nepeceqeHHe 

Gl -1 n R+ y:le CO.D;epKHT no KpaiHel Mepe OAHY npe,~;en&Hym Toqxy. 

3TO 3aMeqaH~e 3aBepmaeT ,II;OKa3aTen&CTBO TeopeMW • 0 

illL~~ llycn T (II."') -ca.MOconpaeHmil onepaTop KHHeTH-

qecKol 3HeprHH cHcTe»W H3 N qacTHt' 3aKnmqeHHWX a cocyA 1\c Rv. 
N ( A· ) 

,Un11 onpe,.;eneHHOCTH, nycn TCII. )= L·1 (-2.,~) F - 41PKAPHX-

coacJtoe pacmHpeHHe c ycnoBHIIMM ,UHpHxne Ha KycoqHo-rna,.;xol rpaHH-

tte cocy,11;a 'OA • .nanee, nycn. U (N) = ~ cf> c:x.-:xp -
1 ~L<cJ-I.N 

nonyorpaHHqeHHWI CHH3Y CHMMeTpHqecxHI onepaTop N -qacTHq-

Horo B3aHKO,J;elcTBHII. EcnH noTeHttHan napHoro aaaHMO,J;eiCTBHII qp : 
y 1 { R ~R U ~oo} .D;ocTaToquo CHHryn11peu B OKpecTHOCTH Haqana 

ltOOp.D;HHaT, TOr.D;a onepaTOp lJ(N) He BBAIIeTCS MaJWK B03MJ~e-

HH6K onepaTopa TCA"') • IToaToMy YAOOHo aaecTH oOpeaaHHoe 

B3aHKO,JteiCTBHe lJL. (N) = ~ 4>~, (:rL-:rj-) , rAe L ~ 0 11 
1 f~<.tt. N 

q> (:x) Ani { ::x: E R'~~ : cf> (.x:)-' L} 
<It (x) ={ 

L. ,~;u { ::x: E R": ¢C::x:)> L} • 

Tenepa nerxo onpe,J;UIITb rawHn&TOHHaH HL. (11.
11

) • IToc&oJtuy 

UL.(N)E::C.(Jt), TO oH xopo•o onpe.D;eneH ua D(TCAN)) twt 

anreOpaMt~ecxas cyKMa: HL.CA"')= T(A")+UL.(N) H HL.CII'''> ~ H+ , 

ue H+ = ( T( 1\N) + U (N))F - ¢Jplii,lij)HXCOBCRoe pacmHpeHHe cyww 

TCA"') + U(N), onpe.D;eneHHOI! Ha oOnacTH D(T(I\N)) n U(N) 

TaKm.t oOpaaoK, ceMel!cTao raKM&TOHHaH oa {HI.(!\"')} L ~ 
0 

YAOBneT-

B opaeT ycnoBHIIM Teope.r.w. IlpH L-+ oo rHOOcoacKHe nonyrpynnw 

{ Ql.(t)j/..~o CXOAIITCII no I!AepHOI! HOpl!.e M·//1 K rH00COBCKOI! 

nonyrpynne Q(t) paBHOMepHO BHYTPH oOnacTH c+ . MOKHO 

noxaaaT& ( eM. [ro ,II]), QTO reHepaTop H 3Tol noJIYI'pyruiil 

sanaeTcll CJ'lWOI! onepaTopoa TCAN) H UCN) B cwcne KBa.D;paTHQ-

HWX 4loJ1L: H = T<AN) + UCN). EcnH cpyHKLtHII cJ? (:x:) E L 00
( K) 

\1 
.D;nll nDOoro KOMnaKTa K c IR , He co.D;epm!llero CHHrynapHOCTb, 

H nonyorpaHHQeHa CHH3Y, TO on epa Top H coBnaAaeT c H+ [IO, II]. 

lloHM.!lll..2..L IlycT& T H U -noJIO:KHTeJI&HWe cauoconpall:eHHwe onepaTopw 

a cenapaOen&Hou rHn&OepTOBOM npocTpaHCTBe J.e., H onepaTop T 
aanaeTCII reHepaTopoM rHOOcoacKol! nonyrpynnw. EcnH nepeceqeHHe ~= 

=Q('!')rlQ(U)nnoTHO B J.e ( a.D;ec& Q C·) - oOnacT& onpe.D;eneHHH 

cpopM, cooTaeTCTBYDIIHX onepaTopaM, a .D;aHHOM cnyqae Q (T) = D('7'"1) 

H Ql (U) = D cu\) ) ' TOr.D;a AA/1 npOH3BOAbHOro ). > 0 MOli:HO 

onpe,llenHTb cauoconpilxeHHwl! onepaTop H>. = '1' .f.).lJ • Cne.D;oBaTen&Ho, 

ceuelcTBO { H..x~~">O YAOanerBopseT ycnoBHIIM TeopeMW. IlpH At 0 

rH00COBCKHe nonyrpyrrnw { Qp:)}J.">O CXO,li;8TC8 no ll,li;BpHOI! HOpMe H 1 
K rH00COBCKQI! nonyrpynne Q (t) paBHOKepHO BHYTPH oOnaCTH c+ . 
reHepaTop H0 3TOI! nonyrpynnw I!BnReTCII cawoconpaxeHHWU onepa-

TopoM,acconHHpoaaHHWM C 3aMKHYTOI CHMMBTpHQHOI KBa.D;paT.HqHOI! 

"' ""' "i cpopMol! (t~Q.) , r.D;e tC1fJ=(T ~.T 1.() • EcnH oneparop 

HBAI!eTC/1 ,li;OCT6TOQHO CHHrynspHHM B03MY!liBHHeM onepaTopa 7' , TO 

H0 :F T ( IIBAeHHe Knay,11;epa [I2]). MoxHo noKa3aTb, QTO orrepaTop H
0 



coanaAaet c 1' a Tow H ton&Ko a tow c~qae, ecnH nepece4eHHe 

~ RBRR9TC8 HAPOW AnH KBaApaTH4HOR ~opww, nopOaAaewoR onepa

TOpOW 1' ( CW, [IJ]) • 
CqHTaD CBOHM npHHTHWW AO.nrow noO.naroAapHTb H.AHre.necKy H 

A.Y.n&uaHa 3a no.ne3Hwe oOcyxAeHHH H 3aMe4aHHH. 
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