H. A. Caasuos

Ob OOIHOM TORIECTBE
TS ITYAJIbHBIX IIOJIEN

BBEJEHUE

B mactosme#t paboTre MBI paccMaTpuBaeM HEKOTOpPBIE BOIIPOCHI
anrebpanmdeckoro aHsamna bere, cBA3aHHEIE C METOJOM AyaJbHBIX
moJieli. BcrmomoraTenbHble KBAHTOBEIE OTIEPATOPLI — AyaJbHBIE TIO-
A — BrepBble ObLiu BBeneHbl B pabore [1]. C momolpo »To#d KOH-
CTPYKIMU Y AAIOCH MOJIYUYUTh KOMIIAKTHBIE JeTePMUHAHTHBIE (OpPMY-
JBL LA KOPPENANMOHHBIX (PYHKIMA KBAHTOBLIX UHTErPUDYEMBIX MO-
npeieit (cM., HanmpuMep, MoHOTpaduio [2]).

Yike B nepBoil paboTe, MOCBAMEHHON JaHHOMY METOy, BBIIO 3a-
MeYeHo, UTO B HEKOTOPLIX CJydYasdx AyaJbHbIE IOJSA Aal0oT HyJIeBOR
BKJIa,l B KOHEUHEIA pe3yabTaT. Takoe HabIro1eHre 0CHOBLIBAJIOCH Ha,
cpaBHEHUM (OPMYJI, TOJIYUYEHHBIX ¢ TOMOIIBIO MEeTOAA AYaJbHbIX 110~
Jeli, ¢ pe3yabTaTaMW, TOJYYEHHLIMMA B paMKaX JApyTWX IT0JXO0I0B,
0JHaKO TIPAMOro A0Ka3aTebCcTBa JaHo He 6bimo. B HacTosmeli pabo-
Te Mbl yCTaHABIMBAEM TOKIECTBO, MO3BOJIAIONIEE UCKIIOUNTEL BCIIO-
MoTaTelbHble KBAHTOBLIE OEPATOpPhl U3 AeTePMUHAHTHLIX (OpPMYJI,
OTNMCEIBAIOIINX HEKOTOPLIE BasKHbIE YaCTHLIE CIyYau CKAJAPHBIX TPO-
W3BEIeHUN.

1. JIYAJIBHBIE IIOJA

PaccmoTrpuM HekoTOpyIo 0600IIeHHYIO WHTETPUPYEMYIO MOIEND,
KOoTOpad MOKeT OBITH pellleHa B paMKaX ajrebpamdvecKoro aH3alla
Bere. MaTpuiia MoHOAPOMUM TAKOW MO e

A(A) - B(A)

M= {0y o) (1.1)

obitagaer cTapimuM BekTopoM |0), MMEOMMM caeayIole CBOMCTBA:

AN]0) = a(X)]0),  DA)[0) = d(M)[0),  C(A)]0) = 0. (1.2)
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AHaJOTMYHBIMY CBOiCTBAMU 067aaeT CONpsMKeHHbIH BerkTop (0
(O1A(X) = a(A)(0],  {0lD(A) = d(A)(0],  (O[B(A) = 0. (1.3)

Asnerit Bua GyHenmii a(A) u d(A), Bxogamux B popmyasr (1.2), (1.3)
ABJIACTCA HECYIIECTBEHHBIM.

KoMMyTalloHHbIE COOTHOIIEHUA MEHKILY MaTpPUUHBIMU DJIeMEHTa-
MM MaTpUIEI MOHOJAPOMUM, Kak OOBIUHO, 3a4al0TCA C TIOMOINBIO F-
MaTpUIIBL:

roun (100 070 ) = (T 0 TO ) RO, (1)

riae
flp, Ay 0 0 0
_ 0 g(pr) 1 0
R(A, 1) = 0 1 g(, N) 0 . (1.5)
0 0 0 f(p, A)
Mgu1 6ymeM paccMaTpUBaAThL CIyYail pallMoHANBHON R-MaTpUITH:
©w—A+ic tc
J(p, A) ey 9(p, A) T (1.6)

3ﬂer ¢ — IIpOn3BOJIbHAasA KOHCTaHTa, (i)I/I3I/I‘~IeCKI/H71 CMBEICJI KOTOpOﬁ 3a-
BUCHUT OT KOHerTHOﬁ MO AEJIN. yﬂO6HO TaKAxe BBECTHU €llle ABe (byHK—

e £, A) At
1, p—A+ic
h(/,t, A) = = - ’
g(p, A) ic
g(p, A ¢
“%M:h(x):_ N — At ic)
(1, A)  (u= M) (= A+ ic)
Cob6crBennble QyHEKIMNA TpaHchepmarpurbl 7(A) = trT(A) = A(A) +
D(X) (ABaAOmMeECcH 0 THOBPEMEHHO CO6CTBEHHBIMU (YHKIUAMEU UHTE-
rpaJioB ABMKEHUA PACCMATpPUBAEMOM MOAEH) CTPOATCA C TIOMOIITHIO
omepaTopos B(A):

, (1.7)

|\IJN({’\})>:HB(’\1)|O>’ N=01,...

ConpsskeHHble COBCTBEHHbIE QYHKIMN CTPOATCA AHAJOTUYHO € [TOMO-
mbio omeparopos C'(A)

<\IIN({’\})|:<O|HC(’\]')’ N=0,1,...
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ITpu o10M B 060UX Ciydyadx MapaMeTpbl {A} AOIKHBI Y A0BIETBOPATE
cucteMe ypapHenuii Bete

j=1,...,N. (1.8)

WccnenoBanne KoppelANMOHHBIX QYHKIINM B paMKaX ajrebpande-
cKoro aH3alla BeTe Bo MHoToM ommMpaeTcsA Ha CBOWCTBa CKAJIAPHBIX
Mpou3BeAeHUH, KOTOPble ONpeAeNAIOTCA CIeAyIONUM 06pa3oM:

sk (D) = O TL ) TLBOYI0)

3neck {p} m {A} — aBa HaGopa, KAXKIBIA M3 KOTODPBIX COMEPMKUT IO
N nmpousBoIBHBIX KoMILTekcHBIX umcen (N = 1,2...). B pabore [1]
ObLI0 HailleHo BechbMa KpacUBoe M KOMIIAKTHOE BBIpaskeHue JJIA CKa-
JAPHBLIX IIPOU3BEACHUI B BULE CPEAHEr0 0T AeTepPMUHAHTA MaTpPHULILI
nopaAznka N, comepskallleil BeIoMoraTelbHbIE KBAHTOBLIE OIIEPATOPhI
— AyadbHbIE Tods. laauM KpaTkoe oNMCaHWe 5TON KOHCTPYKIVN.

Paccmorpum geTkipe omieparopa pa(A), pp(A), ¢a(A) n gp(A), sa-
BUCAIMMX OT KOMILIGKCHOM IepeMeHHO A M HelicTBYIONMX BO BCIIO-
MoTraTe bHOM POKOBCKOM MPOCTPAHCTBE TAK, UTO

pa,n(A)[0) =0, (0]ga.p(X) = 0.

HeHyHeBbIe KOMMYTallMOHHBIE COOTHOIIEHU JaXOTCsA (i)OpMy.HaMI/I

[Pa(A), ga(p)] = Inh(p, A),  [pp(A), gp(p)] = Inh(A, p).

BakyymHeiii Bektop |0) HopMupoBaH Ha eauHuUIly. JyaabHBIMEA MO JIA-
Mt D 4(A) 1 p () HasBIBaIOTCA JMMHEHHBIE KOMOMHAIMK OTTEPATOPOB

puq:
P4(A) =qa(A) +pp(A), Pp(A) =qn(A) +pa(}).

Jlerko MpoBepuUTh, UTO AyaJbHBIE MOJA KOMMYTUPYIOT APYT C IpY-
TOM.

Chopmyiiupyem Terepb 0CHOBHOM pesyanbraT pabors [1]. Ckadsap-
Hoe npomsseenne (1.9) MoskeT GBITH IPEACTABIEHO B BUJAE CPEHETO
BO BCIIOMOTATeJIbHOM (OKOBCKOM IIPOCTPAHCTBE

N

Sv({u}, {A}) _ my 1) 9(Ar, Ap)](0]det 5 G55 |0 1.10
[Tzt d(rm)d(Am) E,W )g(M, M) (Oldety G]0),  (1.10)
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riae

a(p;) ®4(p)+®p(Ax) a(Ax) D 4(M)+Pp(1;)
tﬂ,’AeAN] Dk_|_ tA’ﬂ.eAk Du].
(1.11)

HeciosxkHo ABHO BBIUMCIUTL cpefiHee B npapoii vactu (1.10), on-
HAKO IMOJIyYalolleecsa IPU 9TOM BhIpajKeHMe OKa3bLIBAETCHA AOCTATOY-
HO TPOMO3IKUM ¥ MAJio MPUrOIHBIM JJIA UCTIOIb30BanuA. B ciemxyro-
IIIEM pa3jieiie Mbl JOKaKeM, UTO, 6aronapA BeCbMa HETPUBUAIILHOMY
TOKIECTBY, KOTOPOMY YIOBIETBODPAIOT AyalibHBIE TOJIA, B HEKOTO-
PBIX YaCTHBIX CIy4YadXx yJaeTcs MMOJNYyUYUTh AeTepMUHAHTHBIE GOPMY-
JIBI JUIA CKAJAPHBIX TPOUW3BEEHUH, He COMepKAIMe BCIIOMOTaTENhb-
HBIX KBAHTOBBIX OMEPaTOPOB.

G]'k =

2. TOXKIECTBO AN IYAJIBHBIX NOJENA

Paccmorpum gBe marpunnl M?® u M° nopsaoxa N
Mﬁk = t(v, ﬂj)eéA(Vk)_qM(“j) +&rtpy, /\k)e‘iD(Ak)_éD(“j), (2.1)

3neck {A}, {p}, {v} v {¢} — npousBonbHLIE KOMITIIEKCHEIE UncTa. Ma-
rtpuna M? 3aBucuT oT AyasbHbix moseit B4 u Pp. JIerko BUAETD, UTO
eCcIu MONO¥UTh B (2.1) AyasbHble 1M0JIA paBHBIMK HYJIIO, TO MaTpPHILA
M? nepexomut B M°.

Txeopem 2.1. Jlag npouzeoavnozo wamypaavnozo N u 0ad npouseons-
HWT KOMNACKCHBT YUCER

vi,...,vny € C, A, Ay €0,
/'Lla"'a/'LNECa gla"'agNECa

CnNpasedango caedyiouiee Mowc)ecmao:
(0]dety M, [0) = det y M. (2.3)
JlokazaTesbcTBo. BBenem o6ozHaueHus
AL {p, {vh {A) {€)) = (0]detny MF10), (2.4)

AN{u}, v} {A} {€)) = dety Mj, (2.5)

U paccMOTpPUM CBoicTBa (QYHKIMA Aﬁ, u A%
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Ceoticmeo 1. Obe QyHKIMMN Aﬁ, u A} ABIAIOTCA palMOHAJLHbI-
My pyurimsaMu aprymentos {u}, {A}, {v} u nuneiinb o nepementbM
{¢}-

Ceoticmeo 2. Obe QpyHKINUU Aﬁ, u A% aHTMCMMMeTpUYHEI IIpK 3a-
MEHE [ig < fp W TIpU 3aMeHe Tpoek (Aq,vq, &) — (Ao, v,&), a,b =

1,...,N.
Ceoticmeo 3. llpu p1 — 00 U UKCUPOBAHHBIX OCTAJBHBIX apry-
MeHTax

Af ~pi? AR~ (2.6)

BTopas m3 MpUBeAeHHLIX GOPMYJ OUEBMAHA, Tak Kak t(fi1, ) ~ puy 2
npu p; — 0o. s Toro, 4Tobbl mAoKa3aTh MepBOe yTBEpMKIACHME, He-
06X0MMO MPOBEPUTE, YTO AyasbHbIe [0JA He BJIUAIOT Ha aCUMIITO-
TUKY (YHKIMUK A}@. 3aMeTHM, YTO MaTpPUYHEIE ®JIeMEHThI M;’k conep-
AT LyasbHEIE MOJA TOIbKO B ABYX KoMOuHarmax: ®4(vg) — Pa(y;)
u ®p(Ap) — Pp(p;). Hosromy mpu gy — 00 MBI IMeeM

e PR Pa(vi)=®al(ui) — (Palvi)=Pali;)g=pp(i1)
e Pa() g ®p(AK)=Pn (1) — Pp(Ak)=Pn(Ks)—Palis)

e~ P (1) PD(Ak)=Pp(k;) —

— @p O () o () UL IS) @)= @0, o ()
h(ﬂla /\k)
e Palp)  La(vr)—Palp;) —

=@ aln) g=paCu) D) ()= a() ,=palir)
h(vy, p1)

Amnasoruunbie GopMYyJIbl BEPHBI U JJIsA IIEPECTAHOBOYHBIX COOTHOIIE-
Huii omeparopos ef4(#1) y 4P (81) Takum 06Gpa3oM, Mbl BUAUM, UTO
pHU f41 — OO BCIIOMOTaTeJbHBIE KBAHTOBBIE OMEPATOPHI, 3aBUCHIINE
OT ft1, KOMMYTHUPYIOT CO BCEMHU OCTAJIBLHBIMU MATPUYHBIMU 9 JI€MEH-
Tamu. CileoBaTeNIbHO, OHU He BJIMAIOT HA ACUMITOTUKY (YHKIMMA
A%

B cuny ceoiictBa 2, QpyHEIUU Aﬁ, u A% umeror Touno Takoe ke
ACUMIITOTUYECKOE TTOBEIEHNE, CITU K DECKOHEYHOCTH CTPEMUTCH JTEO-
Goe mpyroe pu; us Habopa {u}.

Ceoiicmeo 4.

AP =AY
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Ceoticmeo 5. Obe pyHKINN Aﬁ, u A%, umelor nosmock epsoro mo-
PAIOKA B TOUKAX fig = Vp, fqg = Vp +1C, g = Xp, ftg = Ap —tc, a,b=

1,..., N (cm. oupenenenue ¢yurmmu (A, u)). Brerders B momocax
flg = Vy M jlg = Ay MOT'YT OBITb BBIpa’KGHLI B TepMHUHAX Aﬁ,_l u
A%
ie(—1)eth
A% = ﬁAﬁf—l({ﬂ]#ﬁa}a ek {Aeze} (€0,
Ha=Vp (27)
¢ ic(=1)*
AN = ﬁAN_l({ﬂ#a}, {vrzod { Az} {&rz0}),
Ha=Ap Ha = b)
ie(—1)eth
I - ﬁﬁ%_l({ﬂ#a}, (e} Db {€so)),
fa=te (2.8)
0 ie(=1)**"
Ay = MAN_l({M#a}, {wrzst, {azd, {€ezn})-
Ha=Ap ¢

HeficTBUTETbHO, €CIIW, HAIPUMED, [ = V1, TO MATPUTIA M;’k (TakK e,

KakK U M].Ok) VMeeT eAMHCTBEHHBIN CUHTYJIAPHBIA ®IeMEHT Ml‘z’l. Cae-
AOBAaTENBHO, TETEPMUHAHT CBOAUTCA K TIPOU3BENEHUIO BTOTO D IIEMEH-
Ta Ha COOTBETCTBYIOIMA MUHOD, HE 3aBUCAIIUA yKe OT fi1, V1, A1 U
&1

[Tepeunciennple TATH CBOWCTB (GYHKIMA Af{, u A% mocrarouno
oueBuAHBI. CIlOMKHEE HAWTHU CBOWCTBA BHIYETOB B TOUKAX fig = Vp+1C,
fa = Ay —ic. Ecau nus Beraeros Gynkimu A% serko mosyuurs coot-
HOIIEHWA, aHaJorn4Hble Gopmyinam (2.8), To ¢ pyHKIMeR Aﬁ, CUTya-
1A nHafg. Jlisa Toro, 4To6b NPOUIIIIOCTPUPOBATE BTO, PACCMOTPHUM,
HaIIpUMep, ciaydail g1 — v + te. flcHo, 9To MpW »TOM MaTpPUYHBIA
piieMeHT M} CTAHOBHUTCA CUHTYJIApHEIM. OAHaKO, IOMHMO 9TOH ode-
BUJHOW CHUHTYJIAPHOCTH, QYHKIMA Aﬁ, COMEPKUT ellle M “CKphIThIe”
CUHTYIAPHOCTH, BO3HUKAIOIIKE TPY HOPMAIJIBHOM YIIOPAIOUEHUN IY-
aJdbHLIX mouieit. JlelicTBuTenbHo, pasznoxum gerepmuHant det M? B
CYMMYy TIO TlepecTaHoBKaM. Raxkmoe cjaraemMoe »TOW CYMMBI UMeET

BUIL Mf;l.

cozlep:Kalee aJIeMeHTa M1¢1~ Toraa B Hero o6sa3aTelbHO BXOJAT DJe-

..M;f,pN. PaccMmorpum oaHO M3 TaKUX IMTPOU3BeAeHUA, He

MEHTHI Mfl u Mf’k (j,k #1). B cBomo odepenn, IpOU3BeAEHUE BTUX
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MaTpUYHBIX BJIEMEHTOB COAEDKUT CJIeAYyIOIUl UjeH:
Ext(pn, Ak)e‘I’D(Ak)_q)D(Nl)t(Vl’ﬂj)eq>A(V1)_q>A(uj).

[Mocse HOPMATBHOTO YNOPAZOYEHUA ¥ BBIYUCIEHHA BaKyyMHOTO
CpeaHero JaHHOE BBIDAKEHUA CTAHOBUTCA IPOTIOPIMOHAILHBIM
h=Y(v1,p1), TO ecTb OHO CUHIYJIAADHO TIpU fi1 — V1 +ic. AHasoruunas
KapTUHA HabIIoaeTCa U B TOUKAX [j = Ap — ic.

BosHuKIee 3aTpynHeHMe MOMKHO TIPEOA0NeTh CIeAYIOIUM 06pa-
3oM. PaccMoTpum HekoTopoe pasbuenne Habopa nepeMeHHblx {£} Ha
ABa Herepecerawmuxc noaMuoskectsa {€r u {€rr}. Toraa GpyHrums
A% MoxeT GBITh 3alMcaHa B BUIE

Aﬁ, = Z H £, K?(mapt). (2.9)

part éa€{éir}

3Iech cyMMa GepeTcda 0 BCeM yKa3aHHBIM pa3CHeHUAM, BKIIOYASA
pa3bueHus Ha [yCcToe MHOMKECTBO U NoJHbld Habop {£}. Koaddunu-
enTel K?(part) He 3aBUCAT OT TlepeMeHHEIX {£}, a 3aBUCAT JIWINL OT
KOHKDETHOT'O pa3bueHMA. AHaJornyHad GopMysaa CyLUIecTBYeT U IJA
AY

Ay =>" J] &K (mapr). (2.10)

part é«€{&ir}

HOCKOHbe IIepeMeEHHBIC fk ABJIAOTC IMIPON3BOJBHBIMUY KOMITJIEKCHbBI-
MU 4yucJgaMHu, TO AO = Aﬁf TOor la 1 TOJIBKO Tor'Jda, Korda

K%(part) = K?(part) (2.11)

auA axo6oro pasbuenus nabopa {£}.

Horaskem paBeHctBo (2.11). Jlag sToro s3apuKCUpyeM KOHKpET-
Hoe pa3bueHre, TaKoe, UTO UUCIO 2JeMeHTOB B Habope {£r} pas-
HO n, T'Jle N Tpou3BodbHOoe TMejoe m3 mHTepBasa 0 < n < N. B
CUIIYy CBOWCTBAa aHTUCUMMETDPHUHU 2, JOCTATOYHO PACCMOTPEThH CIIy-
uait {&;} = {&,...,&} v &1} = {&as1, . €} Kosddunmen-

e1 K?(part) m K%(part), cooTBeTcTBylomMe maHHOMY pa3bueHuIo,

MOJMYYaIOTCA, €CIU B Aﬁ, u A% momosnre & = 0,...,&, = 0 n
g1 — 00,..., &N — 00. Takum obpasom,
K°(part) = A} = dety MY, (2.12)

K*(part) = A = dety M}, (2.13)
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rue
]\’ka = (v, pj)eBaR)=als) k=1,...,n (2.14)
]’\ka :t(ﬂj’/\k)e‘iD(Ak)—‘?D(Nj)’ k=n+1,...,N .
M]Qk:t(yk,uj), k=1,...,n
M, = (5, Me), k=n+1,...,N
(2.15)
Pacemorpum ¢yHEIHMIO
Dy = Un(A% — A%,
rue
N n N N N
Uv =[] [Trwm) TT T PG A0 TT 9Cttm, ). (2.16)
m=1[=1 m=1]=n+1 m>1

B cuny cBoiicts 1-5 ¢yHrmmMit Aﬁ, u A}, ¢pyurmua Dy obmanaer
CeAYIOMMUMY OYEBUAHBIMU CBOMCTBAMU.

Ceoiicmeo 1'. Dy — panmoHasbHad QyHKIMA MepPeMeHHBIX {p}.
Ceoticmeo 2'. Dy — cuMMeTpuYHaA GYHKIMA MepEMEHHBIX {4 ).

Ceoficmeo 3'. Dy — He MMeeT IOJIOCOB B TOUKaX fig = fp, a,b=

Ceoticmeo 4. Dy — p7* npu py — 0o,

Ceoticmeo 5.

D1:0

Caoticmeo 6'. Dy He MMeeT TONIOCOB B TOYKaX g = Vp + ic 1
e = Ap — ic.

Caoticmeo 7'. BeIUETEI B TIOMIOCAX fig = UVp U fig = Ap BEIPAKAIOTCA
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yepes Dy_1:

ie(—1)b*+ & n N
Dy = ——— [ rws,p) [] 1) T B, A)x
tha=Vp (Vb - ﬂa) m=1 =1 l=n+1
N
x T 9Cum, ma) D1 ({pj 0}, {vess}s s},
e
ie(—1)t+ & n n
Dx _ =)™ IT 2o, 2) T e, X0) ] 22, M)
_ (F‘a - ’\b) 1 = -
Ha=MAp m =n+1 =1

-

9t s o) D1 ({5 2a b5 {veps}s (e }).

33
a =

z
Teneph, A Toro, uToGbl A0Ka3aTh paseHcTBo (2.11) mocrarouHo
BOCIOL30BaThcA nHAYKIMenr o N. CormachHo csoiictey 5 D = 0.
ycts Dy_1 = 0. Torma Dy, aBasomaAcsa paluoHAIbHOR QyHKIN-
el mepemeHHbIX {p}, MOMKET UMETDH MOJIOCHI TOJIBKO B TOUKAX fiq = U
u jtg = Ap. OaHako, corsacHo cBOcTBY 7' M MHAYKTMBHOMY TIpe-
MTOJIOKEHWIO, BEIYETHI B 9TUX MOJIOCAX PABHBI HYJIO, CIeJ0BATEIb-
vo Dy sBasercsa moaunomom 1o {up}. Ho B cuay csoiicts 2/ u 4/
Dn(ptg — o0) = 0, Takum o6pasom Dy = 0. Orciona cieayer, 4To
Aﬁ, = A% ana mo6oro pazbuenus nabopa {£}, a sHauuT U

A% =AY (2.17)

Teopema moka3aHa.
Takum o6pa3oM, AyaJbHbIE MOJA AAOT HyJIeBOil BEIaL B AeTep-
MUHAHTHI MaTpuil Bruga (2.1).

3ameuanme. TosxknectBo (2.3) cnpaBeiMBo W A MOAeNed ¢ Tpu-
TOHOMeTpUYecKol [-mMaTpulieii:
2 8in 7y

sinh(A — p + iy)
sinh(A — p)’

FQA ) = sinh(A — )

g\ 1) =

JlokasaTeabCTBO BTOT0 yTBEPHKICHNAA, IOCHe 3aMeHb e — A, el —
/4, BIIOJIHE aHAJOIMYHO PaCCMOTPEHHOMY BHIIIE CIYyYalo.

CaencrBue 1. /lag npouzsoasnoll c-wucaoeoli mampuys A cnpaseo-
AUBO MONCOECTNEO

(0|detN(M]¢k + Aj1)|0) = dety (M), + Ajp). (2.18)
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JHokazaTrenbcTBo. Bocnonbsyemcea dopmynoit Jlanmaca, BeIpaskato-
el TeTEPMUHAHT CYMMBI ABYX MaTpHUI[ Yepe3 MUHODHI KarK A0 Ma-
TPUITHI,

(0ldetn (MF, + A)]0) = 37 (=P 0]det (M )|0)det (A1) =
Mi(A)

= Y (=) det( M), )det(A; ) = detn (M), + Aji).
Mi(A)

(2.19)
3/1ech CYMMUPOBAHME BEAETCA IO BceM MUHOpaM maTpurisl A. Jletep-
MuHAHTH MaTpui M® u M°, Bxonsmme B (2.19) BMecTe cO 3HaAKOM
(—1)P[Mi(‘4)], ABIAIOTCA aJrebpanvyecKUMM TOMOTHEHUAMA K YKa3aH-
HBIM MUHODPAaM.

PaccMmorprm Temephb, Kak ToxIecTBO (2.3) MoseT OBITH IpHMe-
HEHO JUJIA MCKIIOYEHNA NyaJibHBIX 1ToJleil U3 GOopMyJI, ONMCHIBAIOIINX
ckassapHbele pousBeaenusa (1.9). IIpeobpasyeM JdeTepMHUHAHT B Ipa-
Boit wacty (1.10) ciexytonum obpazom

(0]det y G50 = (0] H P Al B0 n) dety (GyemPalm) =0l ) ).

m=1

HeiicrBys npousbenenneM MHORuTeNER eXp(Pa(pim) + Pp(pm)) HA
neswlid BakyyMm (0, momydanm

N N N
(0] H e ®allm)+n(im) — H Az, i ) (O] H P a(im)+pD (Hm)

m=1 m,l=1 m=1

N
IIponocs mocite sToro onepaTop [[,,—; exp(pa(pm)+pp(pm)) HaIpa-
BO, TOCJE HECJOMKHBIX Npeobpas3oBaHuii IPUXOIUM K CJIELyIOIEMY
BBIPA;KEHUIO JJIA CKAJAPHOrO MpOM3BeIeHUA

Sn({u}, A1)
TTo 1 d(pim)d(Am)

aAm)
/\ H h ma/'LI
m m,l=1

N

N
x [T lgCm, m)g(h, A)](0ldety G [0),  (2.20)
m>1
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riae

é].k = t( X\, ﬂ.)e‘?A(Ak)—@A(uj) +t(uj,/\k)e¢D(>‘k)_¢D(“j)x
Hi Hiy Hm fom, Ak

o221

(u]Hhum,u])( HhAk,um) (:21)

Ecau cocrosnue <0|H§V:1 C(pj) ABAseTCA coBCTIBeHHON (yHKIMeR

TpaHCcepMaTPULBL, TO €CTh aPAMETPLI fij YAOBIETBOPAIOT CUCTEME
ypasrennii Bete (1.8), To

ﬂ]aﬂm _(_1)N—1
H R, 1) ’

u torga Marpuia (G npuauMmaer Bun (2.1), ecau B mocienell BEI-
6paTh Vi = Ay U

ITo Teopeme 2.1 3akaOUYaeM, UTO B ®TOM CJyYae MOKHO TOJIOKUTH
ayaiibHBIE oA B (2.21) paBHEIMEM HymIo. B pesyibrare MBI IPHXO-
AUM K JeTepMUHAHTHOR GopMyJle A CKAJAPHOrO IIPOM3BeIeHNs, He
coAepKalleil BCIIOMOraTeTbHBIX KBAHTOBBIX OIIEPATOPOB

(0ldetn (G1)[0) = detn (Gy), (2.22)

riae

N h( /1 /\k
(~;0 _ . N-1 . ms

KBanpaTt HOpMBI co6CcTBeHHON QYHKIIMKU TpaHCPepMaTpPpHUILI TaKKe
MOMKeT OBITh BBIYKUCIIEH C TOMOIIBIO TOKA3aHHOUW TeopeMbl. [l sToro
Heo6xomuMo B popmyie (2.21) cHavasa yCTPEMUTD [ — Aj, & 3aTeM
moTpeboBaTh, YTOOLI MapaMeTphl A; yIoBaeTBopann cucteMe (1.8).

Matpuna Gj; TpUHUMaeT BUI
Gir = 6i1Zj+t(Ag, Aj)ePAPAR) =T Lyh0 3 )e2p o) =8n() (9 24)

3mech v
od | a(A) e?
Z; = ie—1 EPE e
P Ay |, +mZ::1 /\—/\ e
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Jlerko BumeTh, uro MaTpuna (2.24) moamagaer moa AeHCTBUE Cle-
crBus Teopemsl 2.1. HefictBurensho, Beibupasa B (2.18) Ay = 6;1Z;

u Tmojaras B M;’k: & =1 pu=v;=2%, j=1,,...,N, M npu-

Xo0AM K MaTpuie G]k CHGﬂOBaTeJ’IbHO, 1 B BTOM CJIy4daec AyaJIbHBIC
I10JIsA HE JaI0T HUMKAKOI'O BKJIaJa B BAaKYyYMHOE CpelHeEe

éjk — é?k = 6ijj —|—t(/\k,/\j) +t(/\j,/\k)~ (225)

CienyeT OTMETUTDb, YTO JeTepPMUHAHTHBIE POpPMYyJIbl 6e3 ayaiib-
HBIX TIOJI€M JUIA YacTHBIX CJY4YaeB CHKAaJAPHBIX MPOWU3BeIEHUMA ObI-
mi m3BecTHBI paHee. Tak, gopmyna (2.23), omuchiBaromas Mpon3-
BejleHMe COOCTBEHHOW (PYHKIMM TpaHCHepMaTpPUIBLl HA ITPOU3BOIIb-
HYI0 (QYHRIWMIO, BIlepBhle Oblna moaydena B [3]. Popmyna (2.25) nas
KBaJpaTa HOPMBI cobcTBeHHOH (yHENMM Oblia HalineHa B paboTe
[4]. Tem He MeHee, IPAMOro JOKA3ATEIdbCTBA SKBUBAJICHTHOCTU DTUX
npeactaBienuii u opmya (2.20), (2.21) g0 cux mop He CyIeCTBOBaA-
sgo. Kak 6b110 mokasaHo, Takoe MPAMOE JMOKA3aTEIbCTBO OMUPAETCH
Ha CYNIeCTBOBaHME BEChMa HETPUBHUAIBLHOTO TOMKIECTBA, KOTOPOMY
VAOBIETBOPAIOT AyalibHble oA, He MCKIIOUEHO, UTO CYNECTBYIOT
v Apyrue, He M3BECTHBIE TIOKA TOMKAECTBA, KOTOPBIE TOMOTYT UCKITIO-
YUTh JAyaJjibHBIE MTOJA HE TOJBKO W3 CKAJADPHBIX MIPOU3BENeHU, HO U
u3 6oJiee CIAOKHBIX 00'bEKTOB — TAKUX, HANPUMED, KaK KOP PeJAINUOH-
Hble (YHKINHN.

Hactosamas paboTa 6bla BEITOTHEHA IPU GUHAHCOBOM MO AAePrKKE
Poccutickoro $onna $ynnamenTaabubx Mccite noBanmii, mpoekT 96—

01-00344, u INTAS-93-166-ext.
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