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LOKA3ATEJIbCTBO ACUMIITOTUYECKOH NOJIHOThI
PABHOMEPHO IO YUCJIY YACTHILL

Drta paboTa NOCBsllieHa MOCTPOEHHIO ACUMNTOTHYECKH MNOJHOH TEOPUH
paccestHHA 1Jisi HEKOTOPOIo KJacca CaMOCONpPSKEHHHX ONEepPaTopOB B THJb-
6epTOBOM NPOCTPAHCTBE

# = F,(Ly(RY)® Ly(RY

(cM. HHXKe), KOMMYTHDYIOIUX ¢ NPEACTABJIEHHEM TPYNIsl CABHIOB R* B .

B kBaHTOBOIl MexaHHKe, CTAaTHCTHUECKOil (H3HKE M KBAHTOBOH TeOpHH
ToJift BONPOC 00 aCHMNTOTHYECKOH NOJIHOTe (BKJIIOUAs OTCYTCTBHE CHHIYJSD-
HOTO CIEKTpPa) eCTh 3aBepLIAIMIUE CTPYKTYPHEL BONpoC TeopuH. Joctarod-
HO XOpOIIO H3YY€H 3TOT BOMPOC AJIi OAHOH MJH IBYX KBAHTOBBLIX YaCTHIL.
3namennras paGora JI. JI. ®aaneeBa [1] u ee JaJbpHedlIHe YyTOUHEHHS BO
MHOroM 3aBepLIHJIH PAaCCMOTPEHHe TPEXYaCTHUHBIX CHCTeM. MHOrHe TexHu-
JeCKHe aCNeKTHl 7-UaCTHYHBIX CHCTEM HELOCTATOYHO XOpOoLUO MOHATH, HECMOT-
Psl HA HaJMYyHe KPAaCHBHIX Pe3yJabTaToB [3].

CoBceM 1pyroe moJIoKeHHe B CHCTEMAX ¢ GeCKOHEUHBIM YHCJIOM YACTHIL
B cayuae ocHOBHOro cocrosiHMsi (T. €. OrpaHMUEHHOrO CHH3Y CIEKTpa) Cy-
lecTByeT TeOpHs paccesinds Xaara — P/ u ee BapHaHTH, 0AHAKO BO-
IpoC O NOJHOTE OTKPHT, EBKIMAOB NOAXOX, CMeHHBILIHi GoJee paHHHI ra-
MHJBTOHOB MOAXOJ, N03BoJiHA (B paboTax IJIHMMa——,D,)Ka(p(be H HX KoJujier
[9]) nokaskBaTh MOAHOTY MWL HA OTPAHHUEHHBIX YYaCTKAX: cnektpa (1o
TPEX4YaCTHYHOrO Nopora). 3aMeTHM 37eCh, YTO HACTOSIMIAN pabora siBaseTCSA
BO3BpAllleHHEM K TaMHJbTOHOBY IOJXOAY. CymeCTBeHHo HOBasi TPYIHOCTb —
He06XOIUMOCTh OIEHOK, PaBHOMEDHBIX MO YHC/AY YaCTHU,— OblIa NPHYHHOM
TOT0, YTO J0 NOCJEeRHEero BpeMeHH He OBIJIO HH OJHOTO MpuMepa (Kpome TpH-
BHAJIBHOTO cJyuas HeB3aHMOAEHCTBYIONICH CHCTEMBI) AOKA3aTeNbCTBA ACHMI-
TOTHYECKOH MOJHOTHI. _

Ilepsuiit Takoit npumep [4] u ero o6oGmenus [6, 7, 8] maau peurenue
pala Kaaccuueckux 3anay Opuapuxca [11] u Xenna [10] gas cayuas, Kor-
Ja2 B3auMO/iefiCTBHE IPOHCXOAHT JHIUb B OrPaHHYEHHON 06,1acTy IPOCTPAHCT-
Ba, a BHe ee cHcTeMa cBoGoxHa. IlepBelil TPaHCJIALHOHHO HHBAPHAHTHLII
npuMep nosyden B [5], Koraa B cHCTeMe ecTh BbiAeJeHHAS YacTHUA, B3aH-
MOJEHCTBYIOUIAS ¢ OKPYXAIOWHMH YacTHUAMH, KOTOpHe, OZHAKO, He B3al-
MOJIEACTBYIOT MexXay coboii. B cayyae KoHeuHoro uucaa N 4acTHI 3TO COOT-
BercrByet onepartopy Illpenusnrepa

N N
——2 Ax].+8z V(xy — x;).

B HOCJleJIHEM cyyae aCHMITOTHYECKAs IOJHOTA eCThb CJEACTBHE Teope-
Mbl Mopuo — O’Kapposa [2] npu |e| <<e,(N), & (N)—0 npu N—oo. 3ame-
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THM 3Jlech e, UTO cJyyall BEeNeHHo# yacTuusl B Teopeme Mopno — O’Kap-
poJia JIHLib HEeMHOruM Iipoile obuiero cayyasi. Mbl nojyyaeMm 3TOT. pe3yJibTaT
npu |e| <<e,, U g He 3aBHCHT OT N. B macrosmieii pabore paccMaTpHBaOTCR
aHAaJIOTH 2TOTO B3aWMOJAEHCTBHS C HECOXPAaHEHHEM YHCJa YaCTHI( H yCHJIHBa-
[0TCA peayabTaThl [5] #as ciyuyasi, KOrfa oJHOYaCTHuUHAs AHHAMHKA 3ajaeT-
ca onepartopom Jlanjaca, NpHYeM MBI II0JIy4yaeM B ONPEeNIeHHOM CMBIC/IE He-
yJyyliaeMbie pesyJbTaTh. 3aMeTHM, OflHAKO, 4To B [5] oamouacrmyHas mu-
HaMHKa MOXeT HMeTb J0BOJbHO oOumuii BHA. OueHb HHTepeceH OTKPHITHIH
noka Bonpoc, 6yayT Ju H Ass 6oJjee o0uiedi OJHOYACTHYHONX NIHHAMHKH HMETh
MECTO Pe3yJbTaThl HACTOsILIeH CTaThH?

Ham MmeTon 3akJiouaeTcsi B J0KA3aTeJbCTBe CXOJHMOCTH pPAAA TEOPHH
BO3MYIIEHHH [Jisi BOJHOBHX onepaTopoB. OH MOXeT CXOAUThbCS JIHIIb B Cle-
LYIOUIHX YCJIOBHSAX: '

1) magaoct e;

2) pasMepHOCTH v==3, TaK Kak Ipu v=1, 2 MOTyT BO3HHKATb CBSI3aHHbBIE
COCTOSIHHUS; :

3) B KaXJ0M BHKOBCKOM MOHOMe eCTb XOT# Obl OJHH ONepaTop YHHUTO-
JKeHHsl, TaK KaK B IPOTHBHOM cJyuae Heo0XOAHMa NepeHOPMHPOBKA MacChi
(BaKyyMa B paccMaTpPHBaeMOM CEKTODE HeT).

FIMeHHO B 3THX YCJIOBHSIX H AOKa3HIBaeTCH aCHMITOTHYECKAs MOJHOTA.

OcHOBHHe pe3yabTaThi: TeopeMul 1 H 2 ¢dopmyaupyoTes B § 1, Teope-
Ma 3—B § 6. Bce Berpeuatomuecs: a6COMIOTHEE KOHCTAHTH 00603Ha9ai0TCS,
KaK IpaBuJo, yepe3 C H 3aBHCAT OT v U OT FaMHJIbTOHHAHA.

§ 1. ®opmyanpoBka teopem 1, 2

PaccMoTpuM rujib6epTOBO NPOCTPAHCTBO
5 = Fo(L,(R") ® Ly (R"),

rae F.=F.(L,(R")) — aHTHCHMMeTpHUecKOe (POKOBCKOE NMPOCTPAHCTBO HAaX
L,(R"), 1. e. 6 ecTb NPOCTPAHCTBO OECKOHEUHBIX TOCJIEN0BATENbHOCTEH

(Fo(y), "'7F‘n(xia -~-,x'm y)y --')7 : (1'1)‘(
rae Xx;, yERv H q)yHKHPIPI .Fn AHTHCHMMETPHUYHEBL IO X;.

Onepartopsl poxaeHust u ynuutoxenus a*(f), a(g), f, gL, (R"), ynos-
JEeTBOPSIOT KAHOHHYECKHM aHTHKOMMYTAIHOHHEIM COOTHOLIEHHAM
a*(fa(g)+a(g)a (i) =, &)1,
rne (f, g§) — ckaasipHoe npousBesenue B L, (R’), KoTopoe Mbl CUHTaeM aHTH-
JHHEHHBIM N0 BTOPOMY aprymeHTty. B nanapHefimeMm Mbl OydeM cUHTaTh HX
IeHCTBYIOIHME B 76, otoxaectsasad a*(f) ¢ " (f)®1 u 1. 1.

INyctb 3afanbl caMoCONpsiXKeHHBe onepatopw /i, h, B L,(R"). PaceMot-
PHM CaMOCOTPSKeHHBIH oniepaTop

Hy=dl'(h) @1+ 1, X hy,
rae dT'(h) — QyuKTOp BTOpHUYHOrO KBaHToBaHHMs [3]. B naibHeiimem Mb Gy-
JeM pacCMaTpHBaTh cJayuyall, Koraa Kaxasllli u3 h; paBen —A-+u-I, n&R.
Hanee ana kpaTkoctH obo3HaueHHii paccMatpHBaerca cayyaid p=0, T. e.
hy=h,=—A.
Mur 6yneM paccMaTpuBaTh oNlepaTODH BHAA

H=H,+eU, U= Vs, e=R, (1.2)
RY
re onepatop V mpHHaAJIEXHT OQHOMY H3 KJIaCCOB onepaTopos: % HiH B.
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. \ )
i Tlyers f=a"(1p,) ...a (q;,)9®1|7, ¥;, Y=S(RY), Toraa Vel osuaqaeT 4TO

Vf == 2 dem’.H dx]_ dlej (xm,l#l, caey xl, yl! yg)a (xm,+l]-) .o

=1 . »
L@ Fxpa)a(xy) ...ax)at(Pr) ... a (\pl) QX ¥ (yy), (1.3)

T. €. 110 BbACJIEHHOM YacTHIe V ecTh HHTerpasbHbIH onepaTop; eciu xe V&S,
- 10 :

' M . _
Vf == Z gdxmi+l’ “ o dle] (xml-+l,v, “ ey xl, y) a' (xm]+[i) .
j=1
8 () alxy) ..o alx)a (Pr) ... 8" ()R P (), (1.4)
T. €. 1o Bbme.neﬂﬂou yacTHie V ecThb omeparop YMHOXeHHs, rle M<C oo,

Wi +mj +9)
Ki=eSR™ ), %, ¥;, y=R® B ciiyuae %, ¥ aHAJOrHYHO B B; MH HCNOJb-
30BaJIH ONepaTopHO3HayHble 060CLIeHHHE (PYHKUHH, OmnpeesiseMbie PaBeH-
CTBaMH

a@={a@Fwds o) =(awfwadr
a(f=(awFwrde, a(h)=Sa(» ra s (1.5)
a(Ba®)+al®)a (k) =8k—F), F(k) = f e=i0f (x) dx.

-v/a

Ecan T, — npeacrasienue rpynnsl NpOCTPAHCTBEHHHIX CABHIOB B 36, T. €.
T.(Fo(y), Fu(x1, 9), .. ) = (Fo(y—2), Fi(x,—2,y—2), .. ),

70 V. umeer Bun (1.3) (aas %) u sux (1.4) (ana B) c agpom (Hampumep, B
cayyae %) \

Ki (xmiﬂi_z, ey X1 —2, Y12, yz—z)-
Onepatop V ABnseTcs orpaHUYEHHHIM B € H MBI CYHTAEM €ro caMocomnps-
xeHHBIM. Torla, ec/iv BHIIOJIHEHH YCIOBUS
miz=z1, ;=1 m=maxm;=maxl;< oo, (1.6)
: i i

T0 H siBAsieTcA CHMMETPHUYECKHM ONepaTopoM Ha BCIOAY NMJIOTHOM NOANPOCT-
pancrBe D B 6 BekTOpOB BHJA

a*(yPy) ...a (¢1)9®1|> (1.7)

The Q ecTb BakKyyMHBIt-BekTop B Fa(L,(R")), 1p,, ES(R")

B neficTBHTeNBHOCTH H3BECTHO, 4TO H ABJAETCH, B CyUIECTBEHHOM, CaMo-
CONpSKEeHHBIM onepatopoM Ha R. DTto ciaexayer u3 kpurepus Karto, au6o u3
xputepua HeabcoHa. Dto TakKe Gyler CJAELOBATb H3 CXOLAMMOCTH NOJYyYeH-
HHX HHXe Pa3JOXKeHHH,

Onpenennm o6paTHbe H NPSIMbIE BOJHOBEIE ONEPATOPHI

W, =exp(— itH,) exp (itH), W, = exp(— itH)exp (itH,).
TEOPEMA 1. Ecau v=3, esinosneno ycaosiie (1.6) u V npunadaexcur

A usru B, T0 cywecrayer e,=e, (v, m, V) raxoe, 4ro npu |e| <<e, cymecrsyior
CUAbHBIE npedensl nPAMbLX
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u obparnolx
W. = s lim W;

[ ]

B0OAHOBBIX ONEPATOPOS.

3ameuvanue . Yeaosus TeopeMs 1 B HeKOTOpOM cMbicje HeyJyuillae-
mbl. B pasmepHocTH v=1, 2 1aXe AJs YacCTHL BO BHELIHEM MoJe MOTYT BO3-
HHKATh CBfi3aHHBIE COCTOSIHHA AJf KaK yrojHo Manux e. Ilpum mug,,=0, rae
mmm-—m’in m; -—min lj, coriacHo CyIeCTBYIOLIHM NPEACTaBJeHHAM Tpeby-

ercs nepeﬂopMHponxa Macch. YcaoBusl Ha raafkocts fAxep K; moryr OuiTh

ocaabJieHH, HO 3TO TPH CYLIECTBYIOIIEM NOJIOXKEHHH Jesl He fBAAETCS aKTy-
aJIbHBIM.

CranJapTHEIM CJIeACTBHEM TeOPEMH 1 siBJseTCA

CnexgcrBue 1. W, =W_* W_=W," YHUTAPHOL U OCYU4ECTEARIOT YHU-
rapryro sksusarentrocte H u Hy, 1. e., nanpumep, H,\W =W  H.

§ 2. Paapi TeopHH BO3MYILEHHI
PaccmorpuM cieayouuit psag npu 0<<t<<oo, ¥eD:

¥4 3 (o) Us, .. Un¥dt, ... dbs, 2.1)

n=1 n
Qt
rae

Uy=exp(—itH)Uexp(itH)), Qf ={(t, ..., t): 1 >1t>..>H>01CR"
OCHOBHOM pe3y/bTaT, KOTOPHI MBI AOKaXKeM, COCTOMT B CJIeAyIOmeM:
TEOPEMA 2. B ycaosusnx TeopeMbL 1 cywecrsyer £,=>0 Takoe, 4ro npk

|e] <eo:

1) nopma n-20 uaena pada (2.1) oyeHusaercs ceepxy (aC)"C(‘If) 20e C

He 3asucur ot n, VP, t, ; a C(¥) ne sasucur or n, t;

2) n-oui uaen pada (2.1) npu t——+oco umeer npeder e TONOAOSUL HOPMEL.
V3 nepBoro yTBepKAeHUsS TeOpeMbl 2 CTaHIAPTHO CliefyeT, uTo paa (2. 1)
pasen W, ¥, a u3 BTOpPOro, YTO CyIIECTBYIOT 00paTHbe BOJIHOBbIE ONEPaTOPhHE

V.. Oas W. Bce aHAJOrHYHO, W MOITOMY TeopeMa 1 ciefyeT H3 TeopeMH 2.

" 3ameuyanue2 Ilpu v=1, 2 aHAIUTHIHOCTb N0 & He MOXKeT OHTb AOKa-
3aHa Jaxe JJs TPSMBIX BOJHOBHIX ONEPaTOpOB, OJHAKO HX CYINeCTBOBAaHHE
MOXeT GHIThb JIerKo J0KasaHo MeToZoM Kyka 6e3 NpeamlosIoeHHs 0 Majoc-
TH e. MasocTb & He TpeGyeTcsl IJisl CYLIeCTBOBAHHS NPAMbIX BOJHOBHIX OMe-
paTopoOB U NpH v=3.

Mu nokaxeM TeopeMy 2 s B3auMojelicteui V us knacca 9. Hna gknac-
ca B N0KasaTeJbCTBO aHajoruuno: B GopMyie (3.2) (cM. HHXKe) JHUIb He-
CKOJIbKO MHaue BHIMISAANT Qynxnus G, (k,). Tpuuem crauana teopema 2 6y-
JeT J0Ka3aHa AJs HeKOTOPOro IVIOTHOTrO MoAMHOXKecTBa B ¥, a 3aTeM pac-
npoCTpaHeHa Ha Bce B3auMmoJeiicTBus u3 %.

PaccMOTPHM B3aHMOAEHCTBHS, KOTOpHE B k-NpeACTaBJIECHHH MMEIOT Cile-
HHaJbHBIA BHI i

M
V=S eV,
=1 2.2)
mj+l;
Vi =TT fio (kip) a* (ki) dkip,

p=1
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T .

3nech F=x* mpu p=mqA-l;, ..., [+1, NOPSIKOK ONepaTopoB POXKAEHHSA H
YHHYTOKEHHSA B IPOH3BEJCHHH TaKo ke, Kak B (1.4),
V' =, g)fi, b= L(RY), (2.3)

JUIst HEKOTODPHIX [, f;, =S (R).
Bunumewm Gosiee noapo6Ho n-wiil wien psana (2.1) nas BekTopoB BHAA

(1.7): '

DS dta...dt, § dz, ... dzx
= qn Ry

X S Hfmv).p (kop) a* (kop) exp {= (itohy (Rop) = i(2y, kop))} dkop a* W) ...

L (P)R® S q exp {{ (fo—r— to) B (ko) + i (Zom1— 20, ko)}x

=t

X fru(o-1) (Ro) Znio) (ko) dky exp {—itnh, (frs) —i (2ns Bnva)} frainy (Brur)y  (2.4)
TN€ 7 — OpoH3BOJbHAS QyHKUMA 7u: (I, ..., n)—(1, ..., M), ¢,=2,=0,
Fxy=". 3HaK = saBHCHT oT TOTO, COOTBETCTBYET JIH NepeMeHHas k., onepa-
TOpPY POXICHHS HJIH YHHUTOXEHHs (B MepBOM cilydyae «-+», BO BTOPOM —
<—3). :

Hlasiee Mb Gynem genaTh OUEHKH PABHOMEDHO 1O g, NO3TOMY MJIst KpaT-
KOCTH 0603HauenHit nosoxum n(v) =v. [IpouHTerpupyeM no NPOCTPAHCTBEH-
HEIM TMEPeMEHHBIM 2y, ..., 2,, 4 3aTeM H30aBHMCS OT BOSHHKIIHX O-OYHKUHI
HMHTErPHPOBAHHEM 10 MEPEMEeHHBIM Ky, ..., kK, <OTHOCALIMMCH K YACTHLE>.
Hecnoxnwe Bukaagku npusoasr (2.4) x BHAY (06o3HauaeM G,={yym1)Qn(v))

$at ... dty (TT o (kon) @* (ko) exp (o ituhy (ko)) oy X
& - Top \

x T exXP 4t — £ (69} G (1) B (Stethon) + o fo)dh () ..
) ST (P)R® exp {— it:hz (Bns1)} fr (Rnss) =
= § dtn ... dt (T Four (Rup) @* (o) exp (= itulty (kip)) dlop
Qn u,p

va ﬁ exp {{ (fo-1 — to) by (Ro)} Go (Ro) " (1) . . .

v=1

e @ (P) QR exp {— ituhy (Bnir)} Fr (Bnsa), (2.5)

rae

Bo=— 3 3t up) + baus

=0 p

# 3HAK = onpeaeNsieTcss aHAJOTHYHO (2.4).

§ 3. Pasnioxenne no nepecyMMHPOBANHEIM AHATPAMMAM

HoxawiHTerpanbroe BrpaMeHHe B NpaBoll yacTu ¢opmyan (2.5) uMmeer
“KOHEUHYI0 HODMY, OJHAKO HaM HAJO ellle BHINOJHUTL HHTErPHPOBAHHE [0 Bpe-
MeHH B OecKOHeyHOM HHTepBaJje. s TOro yToGBI NONYyYuTh Heobxoaumoe

'yGbiBaHHe MO BpeMeHH, 3aMeTHM, YTO NMOCHefHee NPOU3BEAEHHE H B NpaBoi
) u,p
uacti (2.5) ecTh npon3sBe/ieHHe BHKOBCKHX MOHOMOB H HX MOMKHO PasJIoXKHTh
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B CyMMYy BHKOBCKHX MOHOMOB, HyMepyeMmix auarpammamu ®puapuxca [5]-
Kaxpas amarpaMMa, KaK XOPOLIO H3BECTHO, HMeeT HeoOxoauMoe yOnBanne
IO NepeMeHHBIM f;, HO YMCJIO AHArpaMM HMeeT ()aKTOPHAMbHHIH POCT MO 7. -
[MosToMy HeoGXOAHMO HX B3aHMHOe cOKpalleHHe. Mbl HCHOJb3yeM Apyroe
pasiioeHHe, HO, KOHEYHO, SKBHBAJIEHTHOE HEKOTOPOMY 4YacTHYHOMY obpar-
HOMY CYMMHPOBAHHIO JHAarpaMM.

Jlas sToro BHAEAHM B Kaxo# BepliHHe v KpaHHu#l crpaBa onepaTrop
poxaenus a(k,) u OyneM, NoJb3ysacb AHTHKOMMYTAIlHOHHBIMH COOTHOMIE-
HHSIMH

a (ko) @° (koj) = — & (ko)) @ (kor) + 8 (kor — ko)), @&.1y

NepeHOCHTDb €ro BNPaBO K BAKYYMHOMY BeKTOpY 2.

[Ipu kaxjaolt TakoH HepecTaHOBKE BO3HHKAeT OAUH H3 [BYX UJE€HOB b
npaso#t yactd (3.1). Ecaiu BO3HHK NepBLIA ujeH, Mbl IPOJOJIKaeM nepeHoc,
€CJIH BO3HHKJA §-OYHKUHSA, T. €. CHapHBaHHe, TO CKaXKeM, 4TO BO3HHKJA JIH-
ang (vl, v’j) auarpavmbl. Takum 06pa3oM y Hac BO3HHKHET POBHO 7 JIMHHMR
(vl, v’ (v)j(v)), v=1, ..., n. [Ipu 3TOM ecjiH cnapuBaHHe BO3HHKJO C onepa-
TOPOM POXKJAEHHS, OTHOCAIIHMCS K BEKTODY

& (). ..a" (9) Q=" Ta" (ko) ¥; (ker) dRes,

MBI cKaxeM, uto v’ (v) =0. IIpu atoM, KoHeuHO, Bce mapu (v’ (v), j(v)) mo-
NapHO pa3JIHyYHHL '

[Ipu sToM mocie 3THX onepauuii B gopmysae (2.4) HCUE3HYT COOTBETCT-
ByIOLlME ONEPATOPHl POXKIAEHHH — YHHUTOXKEHHS a(kR,), @' (Rv@)jw), HO NMOR
MHTErpaJjoM MosiBHTCSA

! n
S TT6 (ks — ko)

L’ (v), jE)} v=1

rie cymma Gepercsi mo BceM HaGopaM NonapHO PasjIHYHBIX Map TAKHX, 4TO
v’ (v) <v. DTy CyMMy MBI BHIHECEM 32 3HAK HHTErpaJ/ia H NPOHHTErPHpyeM No
BCEM NepPeMeHHBIM Ry wyjw), V=1, ..., n. [Ipu 3TOM BCe §-QyHKUHH HCUEIHYT,.
H €CJIH NOJIOXHTh

F= r[ for (k1) forwri) (Ren) Go (Tev),

v=1

NoABHTErpajibHOe BHPAXKeHHEe NPHMET BHI

FTT (Fop (kop) exp (=t ithy (kop)} @* (kop)

X €xp {_‘Zn] (— to1 F L) by (k_v)] X

U=1

X exp [— i é (to — torw) hy (kul)] Q@ exp {— itnh, (Rn41)} fa (Rasa)y

U=1

— . ’
rie B ko BCE Ky (u)j(w) 3aMEHEHEI Ha ky;, || 03HAuaer, uTo OTCYTCTBYIOT MHOXH-
v
teau, coorBercrytoiue vl u (v (0)j(0)); fop="0p P=1,..., 1.
Pacemorpum rpad G c sepmnnamu n, n—1, ..., 1, 0 u peGpamu (nuHEA-
mu) (v, v’ (v)). 3aMeTuM, 4TO 1O OCTPOEHHIO STOT rpad cBASHHA,
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§ 4. Ouenkn no MeToAy CTauHOHApPHO#H (asnl
H CYMMHDOBaHMe AHarpamm

Buzenny B (3.2) HHTerpas

' j'Fexp (— ié [(fo— touy) (Eu)l2 + (to— tow) kgxl) X

v=1 .
n 1 —> = L -
xgldk,,l = (Fyexp [—?(Bk, R +i(a, k)] de, (@1
e k= (Rys, ..., kyy), Z—'BeKTop JHHeHHBIX KOMOHHaumit k,;, js=1, noJy-
YaIOIHACA H3 PACKPHITHA CKOGOK B (73,,)2. )

IMonoxum

! (BE B S Fe ETIURWTE N
——-—2—(Bk, k) = — [2 (tu b tv—l) (kv ) + 2 (l+tv tv (v)) kv ]

;
v=1 =1

1 > - 1 -> -
_?(Blkr k)_';(B2kr k)!

4.2)
n n
F,=Fexp (i D (to-1 — 1) (B2 - Y k?n) .
o=t ' v=1
The kM =%, U BCe TNIepeMEHHBIe, OTIHIHbIE OT Ky, . . ., k.., DOJOXKeHR PaBHHI-
Mu BYJI0; b, ¥ =k, F O, , '
C nomouisio npeoGpasoBanus Pypse 1o epeMeHHbIM (Ry, ..., k,,) BH-
‘vaxenue (4.1) npuBogurcs x BHAY 7 ‘
1 L a7 2\ = —)_—> —> '
mf exp (L 5 (Bx, x)) Fy(x —a)dx, 4.3)

rie ;= (%4, ..., Xn1). .

3amerum, yro (4.3) sBasercs GyHKIHeH oF napametpos k,,, rae ps=1 u
(0, p)£(v' (v), j(v)). | :

Ias ouenkn (4.3) HCIIO/Ib3yeM crielyiolliHe ABa yTBEpKACHHS.

Yreepxpuenue l. Tax xax marpuyet B, >0, B,>0, ro

| -1 - 1

(det B)™* < (det Bz) LII T

YTBepXpeHue 2. Hnreepas 6 (4.3), Asasowuics pynkyuer or ne-
PEMERNbLX kp Takux, uro p=£l, (v, P)#(v'(v), j(v)), npunadrercur odno-
‘6pemMenno npoctpancream S(R™) y L, (R™), ede N — uucao nepemennoLx,
npusen ezo nopma |||, oepanuyena soipasenuem CCy pasnomepro no {t.},
20e C>0— nexoropas KOKCTANTa, Hesasucawasn or n, p, ;.

Hokasarensctro. Monoxuy Tenepb

n

h= U for (kvl)' exp (— iky,), fa= H G, (Zu),

v=1 v=1

fo= ﬂ for @i (ko) fa= ﬂ $icw) (Ros),

r
TAe H — IIpOU3BeJieHHE NO BCeM U, KOTOpHIe «CllapuBalTCA» He ¢ HYJIeBOH
v

4
BePUIHHOM, T — IPOH3BEJeHHe N0 TeM BepilHHAM, KOTOpble «CHapHBAIOT-
v
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r———-——-————————*—'—-————*—f—vﬁw S

csi» ¢ HyJeBo# BepluuHo#. Toraa

. . -

Fy=fafafsf s €xp (i z (tor — 1) (Te‘:’)) :

lgexp [";‘ 341}’, :‘))] ?1 (;—Z) d})l <“F1“1 <
' <“(f1—f?f;fi)“1’(=n“7i*(f;fs)* ’f;“l(\f)
AR b Fole (44

rae B (1) MH npeictaBuiu npeoGpasoBanne ®ypbe OT NPOH3BEACHHSA Pyuk-
uuii B BHAe CBePTKH, a B (2) BOCMOJIb30BaJHCh HEPABEHCTBOM IOnra. One-

HuM paBrOMepHo To {&,®, v=1, ..., n} HOPMY KaxKaoro COMHOXHTEJA:

n

1720 = TT 1(or (o) €xp (i20)) s

U==1

V(Fof ) b = H' 1Forwionh H” I il

fles (- ‘S G k,,)) Go o) T] dfon

v=1 =1

fexp (—i(x, DR) fy (R) ﬁ dko (det (D7) l x

v=1

e

v=1

~ 1
lthﬂiwf

1
T o@mm™B X

v=1

T dto = e [ 1R (@7'0) (et 01 ] =
= (H {18, (=) dx) (det (D) (det (D)) =

n n \ n
~ 116k < (174 (1T12h) @5
U==1 =1 v=1 .
rae D — maTpuua c MocTOSHHHIMH Koaq)(pﬁnnemamu takas, uro k=DE, rze
‘E= (kh vy k‘n), |k= (klb LR ] knl), X= (xh * o0y xn); §='(51, ey E"), 5-':
= (D-*)"x.

Tak kak D — TpeyrosibHasg MaTpHLA C €AWHHUAMH HA JHATOHAJH, TO H3-
(4.5) nonyuaeM OUEHKY

VGeFafaf ) 1 < (CP*"Cor,

rae

Cp= max {| ol 1Fonlr | (Fox €Xp (iRE2) [} > 1,
Cy = n;i‘?x {1 ¥ole | %p h} > 1.

BocnoAib30BaBIUIKCh TeM, 4TO s Ji060# GyHKunH QL. uMeer Mecror
olleHKa '

“SQ(yl,- o YN at (gy). . .a® (yn) dy,. . .dy~“<\lQ|I,.

noayuaeM yreepxaetne 2 npu C= (C,)*"**
U3 yrBepxaenuit 1, 2 clieayer, uTo n-pifi wieH psiAa OlleHHBAeTCs KaK

n - 1
C ( z ﬂ (I tu—tv’(v)‘+ l)v[z ) M ‘ (46)

{(v'(v),j(v))} o=

13%



Tlist OIeHKK CyMMapHOro BK1axa Beex AHATPAaMM BOCHOJIb3yeMCs eJIeNyIo-
el temmoit [4]. .
JIEMMA. ITpu v=3'umeer mecro credyowasn oyenxa:

n

1
ﬂ (t,— tv;'(v) [+ 1)'\/'/2 <

Q? {0 (v), jw)} v=1

< (Bmpmyert (j @ ) @

% (1++1]t)V2

20e cymma 6epercs no scem Habopam v’ (v) <<v.
OueBuHO, 4TO U3 OllEHOK (4.6) u (4.7) crenyer TeopeMa 2.
JNoKa3aTeabCcTBO JeMMBL JlokasaTelbCTBO OLEHKH (4.6) anaio-
THYHO IOKa3aTeNbCTBY OleHKU (4.1) paGotsl [4], rne oHa gokasaHa mjs cay-
Yaf Mmn=2=m, r=1. Mbl npHBeZieM €ro AJs MOJHOTHI H3JI0XKEeHHS,
Paccmotpum pumanosm CYMMBH 06enx uacreft HepaBencTBa (4.7) u joka-
K€M, YTO 3TO HepaBEHCTBO BepPHO NpH J0b6oM d>0 nis PHMAHOBBIX CyMM,
Te d ecTh WIar annpoKCHMALHH

n . 1
¢ 2 ( 2 rl- (lytv_'tv'(v)l‘f“ I)W2 )<

0<t< 0 <ty \ {0 ()} v=1

<< ((8m)2m)n rl dn (2 _1“) -

S0 (l + l s I).V/2

= (8m)*m) 1! d"(Z Y L ‘ > 4.8)

w0 suro (LH IS DY 77T (145, VR

Cymmul B HepaBencTse (4.7) GepyTes no BeeM Ly, s;e=Z,, rae Z;— ogHOMep-
Has pelreTka ¢ mwarom d>0.

[NokaxkeM ¢ mnomombio HEKOTOPOro a/IrOpuTMa, 4To JI60My Habopy
(S5, ..., 84), §:540, ua CYMMH B NIPAaBOH YacTH HepaBeHCTBAa (4.8) MOXHO OT-
HecTH He GoJee ((8m)*™)"r! BO3MOKHBIX AHArpaMM H3 JieBOH 4acTH ¢ BKJa-

) .
JoM _
1 1
(L+1s D™ (4], ™2

Aaropur™ Gyrer cocTosTb He GoJiee ueMm U3 2mn waros. Mul Gyzem Hy-
mepoBatb mark (1, 1), ..., (1, 2m), ..., (n, 1), ..., (n, 2m). Ha ware
(1, 1) Msl BosbMeM s, H NOCTPOHM pebpo u3 mepBo#l BepwHHL B 0. Mp Io-
"CTPOHH BepukHb 1, 0 1 peGpo Mexay numu. Jasee AeHCTBYyeM MO HHAYKIIHH.
Ilyers auunu naunm s,, . . ., Sq MOCTPOEHB! H caeAylomumit mar — (i, j). Ha-
Jiee IefiCTByeM O mpaBHJIaM.

Hpasuna anroputma 6ynyr cienyioune:

1. Ha kaxpom 1are mbl cTpoum au60 onxo pe6po, nmbo He CTPOHUM Hu
“OZHOTrO pebpa M, COOTBETCTBEHHO, ONHY WJIH HU OLHOI BePUIHHBIL.

2. Ecau va wmare (i, j) mbl pelnaem He CTPOHTB peGpo, TO Ha CIeLYIOUIHX
aarax (i, j), j'>j, MB TakXe He CTpOHM pebep.

3. Ha mare (i, 1) mbl BoiGupaem oany us IIOCTPOEHHBIX yXKe BEpLIHH U;
M Ha creayolux warax (i, 2), ..., (i, 2m) Mb MoxeM CTPOUTh pebpa ToJb-
KO U3 BepiltHbl v. [Ipu 3ToM MBI GyaeM Ha3nBaTh BEPLWIHHY ¥; KHCIOJb30-
BaHHOH» Ha ware (I, 1). ’

4. Bpibop BepUIHHBI U; ONIpefeasieTCs] OAHO3HAYHO ¢ NOMOLUBIO CJeAyIole-
TO NpaBuaa: v;-—rnepBas (C HAWMEHbUWIMM HOMEDOM) H3 yiKe HOCTPOEHHEBIX
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BEpILIHH, HO <HEHCNOJb30BAHHEIX> HA MPEABAYIIHX WIArax, UCKJOYas Hylle-
BYIO BepLIHHY; €CJIH BCe OCTPOEHHEIE BEPINHHEI ABJAIOTCS «HCNOJB30BAHHEL-
MH>», TO BHGHpaeTCs HeNoCTpOeHHas BeplIMHA ¢ HAHMEHBIIHM HOMEpOM, HC-
KJi04asi HyJ1eBYIO BepIIHHY.

5. AJTOpHTM OCTaHaBJAHBaeTCs WM HA ware (7, 2m), AIA eCIH HET He-
HCNOJIb30BaHHHIX BepllluH, WiH Bce n pebep MOCTPOEHH, T. €. BCE Sy, ..., Sn
HcyepIaHHL. ‘ :

OueBHIHO, UTO Kaxpaas auarpamMma G Oyaer HOCTPoeHA aJIrOPUTMOM H
Kaxawi Habop S, ..., Sa OymeT HCHOJIb30BaH He 6oJjiee ueM
r1 (2. 20 (2m) 1) "< ((8m)*™)"r! pas, Tak KaK Ha lIarax i, 1), ..., (i, 2m)
npn Kaxaom (i, 1), ..., (i, 2m) aAropuT™ HMeeT CJleAyIollHe PASBETBIICHIS:

a) pe6po Bemercs JuGO BIpaBo, 1160 BIIEBO;

6) B v-0fi BepHIHHEe Ha 3THX LIArax CTPOUTCH He 6osiee 2m pebep;

B) eciH pe6po BeieTcs BIPaBO, TO Mbl MOMeM /100 MONACTb B HYJIEBYIO
BepLIKHY, JH00 HET.

Ipu d—0 us HepaBeHcra (4.8) caeayer HepaBeHCTBO (4.7). Jlemma no-
KasaHa. _

N3 nemMH u oueHKH (4.6) cienyeT A0Ka3aTedbCTBO TEOPEMBI 2.

§ 5. B3anmoneHcTBHA ofGmero BUaA

Uro6H 10KA3aTh TeopeMy 1 Ajsi BSAHMOJEHCTBUA OOIIero BHAY, A0CTA-
TOUHO HOKa3aTh yTBepkaenHe 2. [l 3TOro J0CTATOUHO JOKA3ATENbCTBA
onenku (4.4).

Ilycts cuayaaa mpeoGpasopanns Pypbe slep K; (B ciyuae %)

KieCo (R ),

Toria MoXHo BhGpaTh N Tak, 4TO Supp R, C[—N, N}"%+™™ ng mo6oro i
TlycTs e, (k) =2 (k)exp (2nink/A), rae pynxuus x(k) u3 C, (R), 0<<x (k) <<
<1; y(k)=1 naa |k| <B u x(k) =0 naa scex |k| =>B-+1. Bubepenm AuB
Tag, uto N<<B<<2N <A, Toraa

V(I ;+m;+2)

Ki = Dc; Men, (R, (.1)
N .
tae n= (R, ... ,\nL), L=~ (m+1;+2). OueBuaHO, 4TO JJIA Jao6oro g cymect-
Byet C(q) Takas, uTO )
C —
\C'ﬁ|<:l—r—ftl‘73—, ln|=2l’ﬂi|- (5.2)

Mu1 npeAcTaBuIH onepaTop V B BHe pja:
V= eV o vy, (5.3)
rze Vi — BukoBCKHE MOHOMBI H V® MoXHO NPEACTABHTS B BHAE
V(‘:)‘P =2 (V%)IP, e-) e =
=S\ (§, (V2Ver) e = Dbz (Wem (5.4)
£ <

m

rae 45 b= — () BBINOJHAETCH OLEHKA, aHANOTHUHAA (5.2),

lbr (D1 < Tr g 1l 5.5
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BribepeM ¢>2v+1, uto6u obecneunts cXOXHMOCTH pAza Hu3 Kos¢q:nuneﬂ-f
TOB.

C yuerom onenox (5.2) u (5.5), NOJIL3YACh TEM, YTO Z <M", nas B3au-

n
moneticteua V Buaa (5.3) Bmecto (1.4) serko NOBTOPHTh A0KAa3aTeJbCTBO
Teopem [—2. ‘

Ecmn xe K; = S(R™r™™), pocnonbsyemes pasnosxennenm eAHHHIHI,

2z 8 =1, (5.6)

rae diam (supp y;) < const paBHOMepHO mO 1.
3atem mpexcrasiasem anpo K; B Buge CYMMBI Rix;; GHHHTHHIX AJep H, HC-

noab3ys aHaloruuHbe (5.1) pasnmoxenus aas KiX- ¢ COOTBeTCTBYIOUIEM 06-
PasoM CABHHYTHIMH (QYHKUMSAMH €, NOBTODSAEM AOKa3aTeJbCTBO.

§ 6. iByxuacTuuHoe B3aUMOAEHCTBHE

31eck MBI paccMOTPHM COXPAHSIOIIMI wHCIO wacTHL, onepatop H, orpa-
Hu4eHue Koroporo Ha &,V (L, (R")) ® L, (R") umeer BHA

N N N
Hy=-3% Aoy — By +e DV (x;—y) =Hy+eX V(xi—y), (6.1)
j=1 : j=1 f=1
rae V(-)=S(R"), x;, y=R".

TEOPEMA 3. Ecau v=3, VeS(R"), 10 cywecrayer ey—ego(v, V) >0,
nesasucawee or N, takoe, uro npu scex N u |e| <<e, cucrema (6.1) acumn-
ToTUUeCKU noana u Hy ynutapro sxeusairenten ce0600HOMY 2amussTOHUA
vy H,. .

OTauune OT MpeABIAYINUX Pe3YAbTATOB COCTOHT B TOM, YTO ONlEPaTOp B3aH-
MOJHCTBHS! B «NPEACTaBJICHHH» BTOPUYHOrO KBAHTOBAHHS HMeeT BHJ

sS Vx—y)a (x)a(x)dx,
T. €. HMeeT JONONHHTENbHYIO §-BYHKIHIO. -
HokasatenbcTBo 3TOH TeOpEeME NMPOBOAHTCH CJOBO B CJI0BO, K4K H Teo-
peM 1—2, c H3MEHEHHAMH, O6YCIOBICHHBIMH OTMEYeHHBIM 06CTOATEIBCTBOM.

TfosaToMy Mmbt YKaxeM JHIIb, KaKHEe H3MEHeHHs] HaJ0 BHECTH B HOKa3aTeb-
CTBO. . ' :

-

DopmMajIbHO OT/IHYHE COCTOHT B TOM, YTO B BHIpaxenuu (2.2) M=1, m,=
=L;=1u ecTb fonONHHTEIbHAS 8-pynkuua '

V =V 0t — )8 (6, — 2) & (1) @ (1) diyd, ® 8,dy,

" The &, ecTb §-GyHKUHSA B TouKe y.
Ilycte dynkmus V(-) umeer npeo6pasoBanne ®yppe V(:), Torma B
k-npencrapnenun n-wit unen psaga (2.1) ans Bexropos Buma (1.7) B namHOM
cIyyae HMeeT BHJ, |

§ dtn..dty STUT (ks — bon) exp (8 (5 (k) — e (k)
Qn v ’
"X () @ () dlndl) 0 (). . . B)Q®
® (H D (@ tos — ) B (k) S (— s - s+ B — ) dku)dknmp (k). (6:2)

U==]1

rae h(k) =k2
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3aMmeTHM, uTO B JaHHOM cayyae Q'erqne oT (2.5) COCTOMT B TOM, YTO BCE
dynkunn f,=1, g,=1mpuv=1, ..., 7 fo==1.
Usbapasisck ot 8-pyrkuui B (6.2), nosyyaeMm

Catn. ..t U (V (oa — kon) exp (ito (B (kor) — B (Rea))) X

Qt ‘ ,
xa (km) a (kv2) dkvxdkvz) a (\pr)‘- ..a (II’]_) Q®
& (ﬂ exp (i (fo-r— to)h (Ev))) dknn ¥ (7\"1): (63)

riae

. Eu = 2 (kU'l - kv'z) +kn+1-

v'=0

Kak u (2.5), Bupaxenne (6.3) MOMHO NpeACTaBHTL B BHAE CyMM N0 1Ha-
rpammam ®puapuxca. O6o3HauuM 4epes ’v(v) HOMep BepIUIHH, KOTOpas cna-
puBaeTcs ¢ U-0H BepuuHO#, v (v) >>v. [Tos0XKHM, 4TO VYyoy=1, ecan v’ (V) 7=
=£0. Torfa Kaxjuoe claraeMoe 3ToH CyMMbl HMeeT BHA

(atr...d,§F( T a (k) (T 00} 2@ |

vzl jeI
® eXP (— itnh (kn+1)) (H dkvl) ( H dkvi) , (6.4)
U=1 vesly

rae
F = ( n V (kvz - kvl) exp (—‘ i (tv - tv’(v)) h(kvl)) X

vél,

x o (ko)) 17 e — ko) €3 (=i o — o) k)
% Bjo) (kvx)) exp (i > (foms — L) B (B} ¥ (Tel)) | (6.5)

u I, — MHOXKECTBO BepIIHH, ¢ KOTOPBIMH €CTb cnapuBaHHe, [, — MHOXeCTBO

BepIIHH, ¢ KOTODHIMH HeT CNapHBaHHA, H ] — MHO¥KeCTBO HecmapeHHHIX OT-

POCTKOB HYJIBOH BepPUIHHBI. : ,
PaccMoTpuM (PYHKIUIO F, or nepemeHHBIX {R., v=1, ..., n} u {Re,

vel,}, rae
F= ( TTV (&won — ko) $io (ku)) ( TV (ks — ko) $i0 (kvl)) :
vl i vesly : )

Kak u B (4.2), crenaem npeoGpasosanue Pypre B (6.5). OcraeTcsi TOJIBKO
J0Ka3aTh aHAJOT yTBEPXKAeHHs 2 M5 GYHKUHH '

S'exp (—— ié (%o, km)) X

y=1 J/

ﬁ dx,. (6l6) ,

u=1

1
Fz({ku’, 0612}, er-l) =WS

x Fy () [ dker

v=1

Vreepxpaenue 3. Pyukyua Fy({kn, velyl, ®,.) npuxadsexur

Ly (R'™), 20e N — uucao nepemernbix (b, vELn}, Rayy, U e L,-Hopma donyc-

Kaer OyerKyY ' ‘
NIF.ll.<<C"Cy,
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20e C>0 — HeKkoTOpas KOHCTANTA, HE3ABUCAWAR OT nY Yy, ..., Py, t, U=
=1, ..., n; Cy 3asucur toasro or 1, Yoy e vy Pre
HoxkasateabctBo. [Togoxum k= (Bygy ooy Rut), x=(xy, ..., x.).

o o 1 V)
Pa3buBas p1s KaxXnoil H3 KOMIOHEHT nepeMeHHOH k= ( O BV L

o kS ., kYY) BHYTpenHumik HHTerpan Ha 3ouul |x,”|>=14u |%%|<1 n
WHTETPHPYS B IIEPBOM Cily9ae [0 UacTsAM ABa Pasa N0 kb, TOAYUHM OLEHKY

2 o A A B (T E - )
n n 62V”F k n
x T dko, | T dx. <C" f ﬁ T] dkes, 6.7
U=1 U=1 d kll e 9 knl =1 .

rae || =]x,0 4. .+ |£"].
3amerum, uto (k,) 3aBHCHT He Gosee ueM OT 2r4-1 nepeMeHHBIX, TakK
KakK

b= Do+ ks + D ko,
vEly

vely
rae /s ecTb MHOXECTBO BepILIHH, KOTOpBIe COeHHSAIOTCA pe6paMu ¢ HyJeBolf
BepiiHHOi. ITosTomy, packpuiBas npoussojHyio B (6.7), MBI nosyuHM He Go-
Jee yem C"(2r)*" cnaraeMmx, TIpHYEM BO3HHKHYT HPOH3BOAHBIE OT (YHKIHI

L

V, Wi ..., Proy, b, MOPsAKA He BhIIIE 4v, a oT QyHKUUM P — mopsAAKa 2rv.
CrenoBarennHo,
|Fs ({kus, vE 1}, kan)|<C* S (IR (&) | T] dkr, (6.8)
i U=l

rie F,) uMeer Takoii xe, kak y Fy, BuA, HO BMecTO T, P, P; BOSHHKHYT npo-
H3BOAHEIE NOPANIKA He Bhillle onHcaHHOro. OTKyna

I Fa e <C”ZZS[(S |FY (%) lﬁdkm)x

U=1

n
x (S|F§"’(k') | I'[dk;l)] T dkosdbnss. (6.9)
v=1 vl

Henast B (6.9) ouesnanyo 3dMeHy NepeMeHHHIX, MOJyuHM TpeGyemyio
OLLeHKY.

3ameyanue. Pesyaprar § 6 ocraercs sepuniM u gas CHMMETPHYECKOTO
(okoBcKoro npocTpancTBa. JleAcTBHTENbHO, PACCMOTPHM COXPaHSIOMIHI YHC-
J0 HacTHU omepatop I, orpaHHueHHe KOTOPOro Ha Hy—F SIL (R ®
&L, (R*) umeer BHj

N N
HN=—Z" Byj— Ay +e DV (x;—y), 6.10)
j=1 j==1
rie F,(L,(R)) ectb cummerpuueckoe (okoBcKoe mpocrpancTso, V(-)e
eS(RY), x;, y=R". ,

TEOPEMA 4. Ecau v=3, V=S (R"), 1o cywecreyer g,=eg, (v, V)>o,
Hesasucaujee or N, Takoe, 4o npu scex N u |e]<e, cucrema (6.10) acumn-
ToTu4ecku noana u Hy ynurapro axsusasrenren c806001OMY 2amULbTORUARY.

Oranune nokasartenscrsa TEOPEeMBI 4 OT TEOpPeMH 3 COCTOHT TOJILKO B
TOM, 4TO HYXHO 3aMeTHTDb, 4TO GO3eBCKHE OMEpaTOPhl POKACHHS M YHHYTO-
KEHHS, ABISACH HEOrPAHHYEHHHIMH Bo BeeM F,(L,(RY)), OrpaHHYeHH Ha
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KaXJIoM NOANpOCTpaHcTBe 76, L,-HopMoi, yMHOXKeHHO# Ha (r-41)¥2, B na-
IeM cayyae Mbl IOJydaeM BCerja POBHO 7 HeClapeHHHX OnepaTopoB PoXxie-
HHS, 9TO TO3BOJISET AJIS KAXKAOTrO 7 OLEHHTb HOPMY HX NPOH3BEe[CHHS He3a-
BHCHMO OT A.

Cnucox autepatypsli

1. ®addees JI. JI. MatemaTHUeCKHE BONDPOCH KBAHTOBOH TEOPHH DACCESHHSH JJIA CHCTEMH
Tpex uacruu//Tp. Marem. nu-ra um, B, A. Creknopa CCCP. 1963. Bmm. 69.
C. 1—122. :

. Jorio R, O’Carroll M. Asymptotic completeness for multiparticle Schrodinger Hamil-
tonians with weak potentials//Comm. Math. Phys. 1972, V. 27, Ne 2. P. 137—145.

. Pud M., Caiimon 5. Meroas coBpeMeRHOl MaremaTnueckoll ¢usnku, T. 3—4. M.: Mup,
1982.

. Botvich D. D., Malyshev V. A. Unitary equivalence of temperature dynamics of ideal
and locally pertubed fermigas//Comm. Math, Phys. 1983. V. 91, N 3. P. 301—312.

. Domnenkov A. Sh., Malyshev V. A. Example of asymptotic comgpleteness for trans-
lation invariant infinite particle system//Comm. Math. Phys. 1988. V. 117, Ne 3.
P. 316—322.

St o W N

6. Aizenstadt V. V., Malyshev V. A. Spin interaction with an ideal fermi gas//Journ.
Stat. Phys. 1987. V. 48, Ne 1/2. P. 51—88. '

7. Adsenwradr B. B. YnuTapHas SKBHBAJCHTHOCTb [aMHJIbTOHHAHOB B (POKOBCKOM NpOCT-
paHcTBe//Yconexu MareM. Hayk, 1988, T. 39, Ne 2. C. 220221,

8. Homnenxos A. I, AcUMOTOTHUECKAs NOJHOTA JUIS CHCTEMH YacTHUA — (epmu-ras//

~ Teop. u MateM. dus. 1987. T. 71, Ne 3. C. 120—127.

9. Taumm Lok, Hacagpgpe A. MartemaTHuecKHe MeToAH KBaHTOBOR ¢usuku. ITogxox ¢ ue-
noab3oBaHKHeM (GYHKIHOHAABEHX HHTerpanos. M.. Mup, 1984,

10. Xenn K. Teopus mepeHopMupoBok. M.: Hayxa, 1974.

11. @pudpuxc K. BosMymeHne cnekTpa ONePaTOpoB B TUAbGEPTOBOM @pocTpamcTBe, M.:

Mup, 1969,
IToctynuna B pepakuuic
3.v.1988

145



