3anucKM Hay4JHBIX
cemunapos [ITOMUA
Tom 291, 2002 r.

A. M. Bunorpanos

OIIEPATOP OTPAKEHNIA N
KAHOHMWYECKUI BA3UC
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BBEJEHUE

B Teopun aBTOMOpPOHBIX QYHKNUI cylecTByeT NpobiieMa KOMMY-
TalMu omepaTopa oTpaskenus T_1 ¢ obmwmm omepaTopom Jlammgaca—
Beavrpamu. Bonee nmoapo6uo 06 sToM 06I11eM orlepaTope MBI TTOT'0OBO-
puM B KoHIle pabOTHI, a 3/IeCh MMOKaYKEM, UTO »Ta NpobiaemMa cpaBHU-
TENBHO MPOCTO PeIaeTcA A KaaccudecKoro omepatopa Jlammaca:

0? 0?
A=Az, y) = -y (w—kw) (0.1)

Mu1 6yaem paboTaTh Ha BEPXHER MONYIIOCKOCTU H B r'iib6epToBOM
poCTPaHCTBe aBTOMOP(PHBIX QYHKIMEA, 6A3MCOM KOTOPOIo ABJAETCA
cUcTeMa JMCKPETHOW cepur cobcTBeHHBIX QyHKUMMA omepatopa Jla-
nigaca:

Awv(z) =Av(z), Az T (02)
MuBapuwaHTHOW Tpymnmoii aBToMoppHOCTH BosbMeM rpymmy I'n(q) ¢
MyJIbTUILIAKATOPOM Y, T.e. AiA Bcex ¢yHrmmii (0.2) cnpabenambo
PaBEHCTBO:

o) = (o), o= (4 h) e (0.3)

rie
d
x(0) = | — | — cumBou Jlexanapa.
q
Ilas mpocToTEI 6y/AeM CUMTaTh, YTO ¢ — HEYETHO M OECKBaApaTHO.
Kpome Toro yciosume A > 1/4 B (0.2) osHauaeT, uTo MBI NPUHAIIN
runoresy Cenbbepra 06 0TCYTCTBAM MaJbIX CO6CTBEHHLIX 3HAYEHW
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JULA KOHTPY®HI-TpyH ['g(g). DTo ycnoBue B3ATO TOMKe ANA TEXHH-
YeCKOI'o YIpOIIEeHUA, YTOOEl He MMeTh Jejla ¢ HYJIEeBBIM Koo (UIu-
eaToM Pypbe coBCTBEHHBIX QYHKIMA v(7), TPUHALIEKANINAX MAIBIM
cOBCTBEHHBIM 3HaueHusAM A < 1/4.

UTo6El BBECTH OLlEPATOp OTpaKeHWA 1.1, IJA BTOLO HOCTATOYHO
3aMeTUTh, 4To olepaTop Jlamiaca A cumMMeTpudveH:

A=Ar,y) = A(=z;y).

Orcrona cienyer, uyro pabencTso (0.2) cnpaBeinMBo Tak sKe W A
v(—%):
A-vo(=Z) =X v(-%) (0.4)

C TeMM EKe CcoBCTBEHHBIMU 3HAUESHUAME A.
Jlerko mpoBepuTH, YTO WHBapuaHTHOe paBeHcTBO (0.3) cupaBes-
JIMBO Tak ke n AuA v(—Z):

v(=7%) = x(0) - v(=7). (0.5)

s sToro AJOCTATOYHO B3ATH MATpPpUILY

5= (_“c ‘db) € Ty (q)

n y6eﬂI/ITbCH B CIIPaBE€AJMBOCTU TPAH3UTUBHOI'O paBEHCTBa:

o(~77) = v(3(~2)) = x(F)v(-2). (0.6)

K TOMY e U3 ollpedeJICHUs MYJIbTUIIJIMKATOpa IoJdy4daeM JOITOJTHU-

TE€JbHOE PABEHCTBO!
~ d
@ = () =x)

Bumecre ¢ pasenctBoM (0.6) oHo maer paserctso (0.5).

W3 pasencts (0.4) u (0.5) caeayer, uyro v(—Z) Tak sKe NpUHAIITE-
#mT Gaszucy (0.2). Dra MpUHAIIEKHOCTD MOMKET GBITH TPUBHAJIBHOIM,
eci v(z) — coBGcTBEHHAA PYHKRIMA OMTEPATOPA OTPASKEHNA:

T_qv(z) =v(-2) =€ -v(z), €&==l1. (0.7)

W moskeT GBHITH He TpUBMAIBLHOMN, ecnn v(z) u v(—Z) AuHEHHO Hesa-
BUCWMEL.
Bo BTOpOoM cayuae 3aMeHMM mapy QpyHKIME v-6a3mca:

v(z) wm v(=%)
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HOBOM mapoil e-QyHKIMIA:
[v(2) + v(-7)]
[o(2) — v(~7)].

HoBas e-mapa ¢yurmmii (0.8) IprHAIIERAT TOMY sKe COBCTBEHHOMY
Uncily A M ABJISETCA Napoil cobcTBeHHBIX (YHKIMEA omepaTopa T_1:

er1(z) =
(0.8)

e_1(z) =

N = N =

Aeg(z) =X-ee(2)
€= +1 (0.9)
Ty -ee(z) =& -ee(2)

K Tomy ke m3 omnpeneinenns (0.8) cienyeT MHBAPUAHTHOCTE €-TTaPHI
OTHOCUTENHHO KOHIPYHI-Tpynisl L'o(q):

ee(oz) = x(0) -eg(2), o €To(g), &==l. (0.10)

ITepeoboznaums uvepes e-QyHKIMU IIOAMHOKeCTBA v-(QYHKINNA, KOTO-
phle M3HAYAIBHO YI0BIeTBOPAIOT paeHcTBY (0.7), MBI MONYYUM HO-
BBIi e-6a3uc, MHBAPUAHTHBIA OTHOCHUTEIBHO OMEpaTOpa OTpasKeHUA
T_1, KOTODBIA KOMMYTUPYET ¢ omepaTopom Jlamiaca Ha sToM Ga3m-
ce:

AToq-e(z) =T 1A -e(z). (0.11)

Tenepb Ha e-Ha3mce MOMKHO 3aJaTb CUCTEMY OII€epaTOpPB T'ekke.

§1. OnEPATOPHI I'EKKE

MBI BoCHOAB3yeMCA ONpenesleHnAMU M CUMBOJUKON OMepaTopoB
Tekke uz pabotsr [1]

(T} (=1 X II L (1.1)

plg

Bce mHO%ecTBO omtepaTopob I'ekke (1.1) pas3buro Ha MyJIbTHUIIAKA-
TUBHBIE MOAMHOKeCTBa. [lepBoe COCTOUT M3 HEBBIPOKIAEHHBIX Ollepa-
TopoB T, BCe HOMepa N KOTODBIX B3aWMHOIPOCTHI ¢ ¢, (n,q) = 1.
IToamHOKecTBa BBIPOXKAEHABIX {/-0TepaTOPOB HA MPOCTBIX AeduTe-
JAX ¢ 0673 AaI0T MONHOW MY JIbTUNIUKATUBHOCTHIO !

Uy =UF

P p’

k>0 (1.2)
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ITosTomy ams obmero omeparopa Uy, , Tae

Ny :Hpkpa (13)

plg

CIIpaBEJJNBO paBEHCTBO!

Un, = [[ U (1.4)
rlg

TeM CaMBbIM U—onepaTopr AOCTATOYHO 33JaTh TOJBKO Ha IIPOCTBIX
plg.

O6H.[I/II71 OoImepaTop CHUCTEMBI BLBIIVIAAWUT KaK IIPpOUM3BEIACHHNE JBYX
onepaTopoB:

Ty Un,, (n,q9)=1, n, ums3 (1.3). (1.5)

Ha e-6asuce CTAHJapPTHBIM IIYyTEM IIpOBEpPsAECTCA KOMMYTATUBHOCTD
O6H_[e171 CUCTEMEI HAIlIMX OIIEPaTOPOB:

AUT U{Tn b, o x TTHT s (1.6)
rlg

B maremaruueckoil GuaMKe ecThb TeopemMa 0 KOMMYTUDPYIOIIUX Olle-
patopax. Ho NpuMeHATEL ee MOMKHO TOJLKO B TOM CJydae, eCJy BCe
OMEPATOPE! CUCTEMBI ABIAIOTCA CAMOCONPAKEHHBIMU (0IHOBPEMEHHO
¢ KOMMYTalmeii).

s oneparopos I'ekke 1), u Uy, 9T0 yCioBUe 9KBUBAJIEHTHO 3D-
muropocTr. Ho B Harreid cucteme (1.6) omeparopsr T, aHTU®pMUTO-
BHI Ha HeBbIdeTax (x(n) = —1), T.e. uX coGCTBEHHBIE 3HAYEHUA YNCTO
MHUMEL. TouHo Takwe olepaTopkl U, MOryT OBITH Kak »PMUTOBHL,
TaK M AHTU3PMUTOBLI. Il0®TOMYy Tpesnae deM NpPUMEHATH TeOopeMy
0 KOMMYTHPYIOIIMX OllepaTopaX HaM cieayeT HOpMMpOBaTh Olepa-
Tophl ['eKke Tak, uTOGHI BCe OHM CTajn SpMUTOBbIMU. (OTMeTHM,
uTo omepaTopbl A m T_1 ABIAIOTCA CaMOCONPAAKEHHBIMU B HOPMU-
POBAHHOM IIPOCTPAHCTBE ABTOMOD(OHBIX (QYHKIMIA, U3 Yero ciliepyer
BEIEeCTBEHHOCTh MX COBCTBEHHBIX 3HAYEHMHA. )

CradvaJyia Mbl OTHOPMHUpYEM ollepaTopkl T,,. B Buay mx myabTu-
IIMKATUBHOCTH:

{T”}(n,q):1: H {Tpk}k20’ (1.7)

(p,g)=1
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MOCTATOYHO HOPMUPOBaTh onepaTopbl Tpx. [Ipu k = 0 onepaTop Tpu-
Buasen: Tyy = 1. Jlasg npocthix p, (p,q) = 1, monoxkum

=) T, (pg)=1, (1.8)
. (p) = { h ecin x(p) = +1,
= i=+—1, ecmm x(p) = —1.

s mo6oii cremenu npocroro p*, k > 0, paBeHCTBO (1.8) moompe-
HEeNUM TakK:

cCUunTasd ClipaBeIJVBBIM PaBEHCTBO

(") =n"(p), k>0

O6mmii HopMuposanHeiit omepatop 1) mma n = [][pfr, (n,q) = 1,

plg
OTIpEeAEINM TI0 MYJIbTUIINKATUBHO CTH

* *
=111 =) T, (m)=1, (1.10)
ple
rue
_ kp\ k
n(n) =[] n@*) =[] n* ). (1.11)
pln pln
Cuctema omepatopos (1.10) spmuroBa. KoMMyTaTUBHOCTD 9TOM CHU-
CTEMBI ABJIAETCA CIIEACTBAEM KOMMYTATUBHOCTU CUCTEMBI OITEPATO-
poB Ty, T. K. HOpMUPYIOIIUE MHOKUTEIN TPUBUAIBHBEI C TOYKU 3pe-
HUA KoMMyTalwmu. M3 3akoHa KoMITO3uIum /i ormepaTopoB T, :

Ty - T = Z X(d)~Tnd~_2m, (m-n,q) =1,
d|(n,m)
cIelyeT 3aKOH KOMITO3UIIAN LA HOPMUPOBAHHEIX omepaTopos (1.10):
T = 3 ) (i) Tig. (1.12)
d|(n,m)

Ho w3 ompenenenna HopMupoBouHoro MHoxuTens (1.11) cmemyer
PaBEHCTBO:

n(d*) = x(d), (d,q)=1. (1.13)
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MMosTomy 3akoH kommosuin (1.12) mpuHUMaeT BUA:
Tn Tm:dl(z:)Tnd_;n, (nm,q):l (114)

OToT 3aKOH aHAJOTWYEH 3aKOHY /A KOHKpYsHUOrpymmbl [o(g) Ges
MYJIbTUILJIMKATOPA, UTO BIIOJHE €CTeCTBEHHO, T.K. TaM ®THU ollepa-
TOPHI M3HAUAJIHHO dPMUTOBHI.

CobcTBEHHBIE YKCIIAa HOPMUPOBAHHBIX OTIEPATOPOB:

T* . f=t"(n) - f (1.15)
MOBTOPAIOT 3aKOH KoMmmosuimu (1.14):

t*(n) - t*(m) = Z t*(n;lzm)’

d|(n,m)

t*(n) = n(n)-t(n) t(n) — cobcrBeHHOE UMCO omepaTopa 1.

§2. TEOPEMA O KOMMYTHUPYIOIINUX OMNEPATOPAX

Omnepatopst Iekke U, us (1.2) naa plg HopMUpyeM yCIOBHEM:

Uy =n(p) - Up, (2.1)
rue
+1, ecmu U, — spmuros
np) =9 .
+¢, ecom U, — aHTM®PMUTOB.
Omeparop Upr aas moboro mesoro k > (0 obiagaer moyHol Myiib-

runnmnkatuBHOCTIO (1.2). TMosTomy HopMupoBKy (2.1) ofobmmM Ha
obmmii cayuaii creriean k > 0 paBeHCTBOM

Un = U)F =t () - UE, k0. (2.2)

ITo My IbTUNINKATUBHOCTY MIA g 13 (1.3) mosmoskuM:

vz, = TI03 = nng)- U, (23)
rlg
riae
n(ng) = [ n@*),  n(*) =n"(p).

plg
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ITpu HopMupoBKe (2.3) Bce U-omepaTophl CTAHOBATCA 9 PMUTOBBIMH,
a UX COOCTBEHHBIE YMCJIA — BEIECTBEHHBIMU:

Up, - F=1(ng)- f, (2.4)
rae

t"(ng) = n(ng)t(ng), t(ny) — coberBennoe umcio oneparopa  Uy,.
B nambHeiimem, aiA paboThl ¢ KBaJpaTaMu GMCEN 7

O6H_[I/ITb IIOHATHE MYJbTUIIJIMKATOpa X WM Ha 9TU YUCJIA. as sToro

HoJIe3HO 00-

JIOOTIPENENIAM €0 Ha IPOCTBIX p|g ycioBUeM:
+1, U, — spmuron
x(p) =
-1, U, — anTuspMuTos.
Ha mo6yio menyio crenenb p* mepenecem sTo ompemesenue ¢ momo-
IBI0 PABEHCTBA

X" =x"p), ple, kezZ.
Ha JHO60€ nq — IIO MyﬂbTHHHHKaTHBHOCTH
k k
x(ng) = [Ix@™) = T[] " ().
rlg rlg

B stom ciy4dae JJsI HOPpMHWPOBaHHOT'O MHOMHNTEJA IIOJIYyUHaEM paBeH-
CTBO

2
n(ng) = x(ng).
TMosTomMy BTOpOEe paBeHcTBO (2.4) Ha KBampaTax npeobpasyercs B
TPaH3UTUBHOE PABEHCTBO:

t"(ng) = X(ng)t(ng) = [t(ng)| = [t(ng)[*.
AHaJsiornuHoe paBeHCTBO JUIA umcel (n, ¢) = 1, T.e. 1A HEBBIPOMKAEH-
HBEIX OTIepaTopoB 1), BRITIAIAT CIIOKHee

P = x(m) - 20 = x-S vt) - 1((2)).
dn

3mech yske oObIUHBIA Xapakrep x(n) = (n/q).
Omneparopsr (1.10) u (2.3) MokHO 06beAMHNUTD 110 MY JIbTHUILIAKA-
TUBHOCTU B OJHOM CHUMBOJIe IJA doGoro meaoro m > 1. Ilycrh

m=mn-ng, (mqg)=1 n, :Hpkp,
plg
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Torjaa obImMi HopMupoBaHHBIA omepaTop [ekke T omnpenenum pa-
BEHCTBOM

T =1Tr- U;:q = n(m)T, “Un,, (2.5)
riae
n(m) =n(n) - n(ng).

COOTBGTCTBGHHO O6’beI[I/IHHIOTCH U cobCTBEHHBIE YMCIIa
T - f=t(m)- (2.6)

riae
£5(m) = n(m) - t(m),  1(m) = t(n) - 1(n,).

Ilpu n = 1 paBencrBo (2.5) o3HadaeT, uTo MBI MepeobosHaumam U-
omepaTophl yepe3 T-omeparophl. [lyTaHuUIBl HE BO3HUKAET, T.K. MHO-
wecTBa uncen n, (n,q) = 1 u ng u3 (1,3) He mepeceraroTCA U OMpeme-
JIEHUA KOMIIO3UIMK ¥ 9TUX ollepaTopoB pasuble. [losTomy cuctemy
omepaTopos (1.1) MoKHO 3aMeHUTH €IMHON HOPMWUPOBAHHOW cUCTe-
MOM {TT’,’;} a mosHyto cuctemy (1.6) — HOBOW HOPMHPOBAHHOM

cHUCTeMOM

mz1’

AUT_ U{Tr} (2.7)

mx1’

e BCce ollepaTophbl CaMOCOTIPAKEHBI 1 KOMMYTUPYIOT Mex Ay coboii.

TMosTomy K cucteMe (2.7) MpUMeHMMa TeOpeEMa O KOMMY THPYIOIINX

omepaTopax. M3 Hee MBI oaydaeM f-6asunc {f] }].>1, Kaskaasa QyHK-
=

ST KOTOPOTO ABIAETCA COGCTBEHHON QYHKIMel BCeX oMepaTopoB CH-
crembl (2.7):

1
A'fj(z):’\j'fj(z)’ ’\J'>Z’
T4 f](z) = f]' 'fj(z)’ fj = =1, (2'8)
T () = Gm) - (), w1

B pasnoxenun ®ypbe pyurimu f;(z) B Bepmmie o = 00:
Fi(2) =7 pi(m) Sy Kip, (27|m[y)e?™ ™, (2.9)
m#Q

kosdpummenter Pypre pj(m) opu m > 1 cBaA3aHLL ¢ COGCTBEHHBIMU
3HAYEHUAMU HOPMUPOBAHHBIX ollepaTopoB l'ekke T paBeHCTBOM

pi(m) = pi(1) - 13 (m). (2.10)
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W3 toro, uro ¢ynrmmsa f;(z) aBiserca coOCTBEHHON (QYHKIMER olre-
paTopa OoTpaKeHUs

[i(=2) =& - [;(2),

moJgy4vaeM JUHEHHYIO 3aBUCHUMOCTH MexkAy kosdounueHTamu Pypbe
pPa3HBIX 3HAKOB

pi(=m) = &;pj(m). (2.11)
Ecau nepeiiTu K aHaJlOTMUYHOMY IIPOCTPAHCTBY, A€ MHBApPUAHTHAI
rpymma [p(q) wMeer TpWBMAaIBHBIA MyJIbTUIIMEATOP Y = 1, Torma

Bce onepaTophl ['ekke Ty, (n,q) = 1 He TONBKO caMOCONpPSAKEHBI (9P~
MUTOBBI), HO K TOMY K€ W BEIECTBEHHBI, T.€. IPU MTEPEXOE OT pa-
BEHCTBA

T - f5(2) = tj(n) - f5(2) (2.12)
K €ro KOMIIJIEKCHOCOTIPSKEHHOMY aHAJOTY !
To £i(2) = t(n) - () (2.13)

YepTy KOMITJIEKCHOTO CONPSAKEHNA B eBoii yacTu (2.13) ¢ omepatopa
Ty, MoxHO y6path, T.K. T, =T,

T - fi(2) = tj(n) - f5(2). (2.14)

DTOro Hesb3d cledaTh B cllydyae HOPMUDPOBAHHBIX oepaTopoB T
n3 cucremel (2.7). Eciv n — He BbIYeT, ToT/a aHAJOD MTEPEXOIA OT
(2.12) & (2.13) coxpansercsa, Ho paBeHcTBa (2.14) yxe Her. OHO
3aMeHAETCA paBeHCTBOM CO 3HaueHMeM — 1

* _ * K
Ty - fi(z) = =t5(m) - f;(2).

DTo cBA3aHO ¢ HOPMUPOBOYHBIM MHOMKUTENEM 77(n), KOTOPHIA AesaeT

ontepaTop 1 MHUMBIM JJIfl HEBLIYETOB 1, [IOBTOMY

T = —T*

* =, ecam x(n)=—1.

YuuTeIBadg 9Ty PasHWIy MEXRIY NpocTpaHcTBaMu rpymmbl ['g(g) c
MyJIbTUIIRKaTOpOM X Z 1 u 6e3 Hero (¥ = 1), BepHeMcA K paBeH-
crBaM (2.12) u (2.13), korma x = 1. YTo6BI yIPOCTUTH TEXHUYECKYIO
YacTh, BO3bMeM MoAyJb ¢ = 1, T.e. rpymny I'g(1) = PSL(2,7Z), korna
BCce omepaTopbl |'ekke He BEIPOMKIEHLI, >pPMUTOBBI M BeNeCTBEHHI.
Amnasorn pasercTB (2.12) u (2.13) ocraroTca cnpaBeNIUBEIMU U 1A
omepaTopoB A u T_;. IlosToMy aHamor KaHOHUYeCKOTO Gaszuca (2.8)
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nas X = 1 comepssut BMecTe ¢ Kaxaoil ¢pyHrimeil f;(z) u ee Kom-
mieKcHoe compskenne f(z). Ecam f(z) BemecTBenna, Torma f u f
COBIIAAAIOT. BTOT CJIyYail MBI OCTABUM Kak TPUBUAJLHLIA M paccMo-
tpum mapy f(z) m f(z) nuHeliHO HezaBUCHMMBIX QyHKIMA Gasuca. ITo
®Toil mape MOCTPOUM HOBYIO Tapy

Ui (2) = 5+ ) Ul =26~ 0 (215)

OGe oHM BemeCTBEHHO3HAYHBLI U ABJIAITCA COBCTBEHHBIMU (YyHKIIN-
AMU BCEX OMepaTOpOB HAIIEA CUCTEMBI C TEMU e COOCTBEeHHBIMU
sHadeHuAMu, uro u ¢yurrma f(z) n f(z). Tem cambivm u3 f-6asuca
Mbl TIOJIYYMJIM HOBBIA KaHoHWYeckuid U-6as3uc, Kakaad QYHKIUA KO-
Topoii BemecTBeHHO3HaUHA. (MBI IepeoBo3HaUMM Uepes u-(GYHKIAN
[0 IMHOMKECTBO BEIIECTBEHHBIX f-yHKIMIA. )

B paznoxkennu $ypbe HoBoOTO Gasuca

uj(z) = Y i (n)y/GKia, (2m|n]y)e* ™ (2.16)

n#0

[OABJAETCA HoBasd UHGOPMalua o Kosppurmentax Pypre ¥;(n).
U3 BemecTBeHHOCTH QYHKIAU U;(2)

uj(z) = uj(2)

IIoJIy4dyaeM HOBO€ YyCJIOBHME HA KOS(*)(*)I/IL[I/IGHTBI

FT=) = ¥ (n). (2.17)
Bwmecre ¢ anasorom pasenctba (2.11)
bi(=n) = &vi(n) (2.18)
u3 (2.17) chaeayer TpeThbe paBEHCTBO
bj(n) =& (n). (2.19)
IIpu n = 1 monyvaem ycaoBue AIA HOPMUPOBOYHOTO K03 QUIMeHTa
vi(1) = & (1) — & = ¥ (1) /v;(1). (2.20)

W3 MynsTunInKaTUBHOCTU Kod(PduimenToB Pypbe u BelecTBeHHO-
cTU cOGCTBEHHBIX YKCell olepaTopoB L'ekke t;(n) monydaem

Yi(n) = ¥;(1) - ¢ (n), nzl,

Yi(—n) =&Y(1) -t(n), n>1 (2.21)
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MMoacrasisas paBerctBa (2.19) B (2.16), monyuaem
uj(z) = ¥;(1) Z [ezmm + fje_zmm]tj(n)\/@Kixj(Qﬂ'nx). (2.22)
n=1

W3 pasencrBa (2.20) monydaeMm ycioBue

se

DTo ycioBHe COTNIACYETCA ¢ BEMECTBEHHOCTHIO QYHKINAU u;(2).
Takoit Touno#t nHGopManym o KospodummenTax Pypbe Henb3sa mo-
ayunTh muA f-6asuca rpynnsl Io(q) ¢ MynbTuminkaTopom x Z 1.

R, ecmm & =41,

iR, ecim & = —1.

§3. OBIIUUA ONEPATOP OTPAYKEHUA

W3 BBenenusa cienyet, 4To IJA ONMpeselleHUA OlepaTopa oTpake-
HIA T_ 1 CyllecTBEHHA MHBAPUAHTHOCTE onepaTopa Jlammaca A(z, y)
Ipu 3aMeHe ¥ Ha —Z, T.€. ero CUMMEeTpPUs:

Az, y) = A==, y). (3.1)

ITosToMy MBI pa3menuM Bce ofiepaTophl Jlannaca—BeabTpamu Ha aBa
kiacca. K mepBoMy W3 HUX OTHeceM Te OIepPaTOPBI, AJA KOTOPBHIX
BHIMIOTHAETCA aHaJor ycaobus (3.1). Ko BTopomy, — ray eTo yciosue
He BBIIOJJIHACTCS.
B nmomosnenwue k omepatopy Jlammaca A paccMoTpUM W3 TIEPBOTO
KJlacca ollepaTop Rasumupa:
0? 5 02

+ = (3.2)

D=0 = =89 45,56+ 1 ggr

rae A(x,y) — oneparop Jlannaca

0? 0?
Alr,y) = -2 [ L 4 &
(z,y) =~y (6902 + 6y2)’
0 — TpeTba KoopaWHATA B pasioskeHuu VBacaBbI:
g = (n(@)a(k(), ge€SLy(R), z=uz+1y.

Ecan o € T — (nHBapuaHTHaA AWCKDETHAA MOATPYINA). TODAA pas-
noxkerne MBacaBbl 1A MPOU3BeAEHUA MATPUIL 0 - § OTNpenesdeTcs
pPaBEeHCTBOM:

oog=n(a')- aly) - k() UI(il cbl)’
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rae
az+b
/ / / . / /
d=——, Z=2+iy, 0 =0+arg(cz+d). (3.3)
cz+d
Onepatop Kasmmupa camoconpstkenneni. IlosTomy Bce ero cob-
CTBEHHbIE 3HAUEHWA AMCKPETHOW Cepuy BeIecTBEHHBI (HO Ha 9TOT
pa3 OTpUIATENLHLI M3-3a 06paTHON HOPMUPOBEM omepaTopa Jlamma-
ca A B (3,2)), n MBI MO’KEM PACCMOTPETH MPOCTPAHCTBO, 6a3MCOM
KOTOPOro ABIAETCA €ro AUCKPETHAA Cepus COBCTBEHHBIX ()YHKIMIA:

D-v=2XAv, v=uv(z0). (3.4)

Yro6sr mpeobpazoBath v-6a3uc (3.4) Kk HOBOMY 6asucy, B KOTOPOM
OBl meiicTBOBAJ 0BOOINEHHBIA ollepaTop OTpskKaeHus 11, IJIA BTOrO
HaJ/I0 3aMEeTUTh, YTo ypaBHeHue (3.4) coxpaHseTcsd, ecan (yHKINIO
v(z,0) samenuTh Ha v(—Z, —0). D10 CBOHCTBO ABIAETCA CIEACTBUEM
06006I11eHHON CUMMETpPUKM oTlepaTopa Raszumupa:

D(x,y,0) =D(—z,y,—0).

anbHefilliee mocTpoeHne HOBOTO e-6a3mca, B KOTOPOM JeficTByeT 06-
oOIeHHbIIT omepaTop OTpasKeHNA

T_1~e(z,9)Ee(—?,—&):fm(z,&), f::l:l

MPOMCXOMUT TOYHO TAK 3Ke, KaK BO BBEAEHUN, HO IPUPOAa 5TUX QYHK-
muiA apyras.

W3 BToporo kiacca omepatopos Jlamnaca—BembTpaMu Bo3bMeM
WHBApPWAHTHEI omepaTop Ayjp A TPOCTPAHCTBA aBTOMOD(HBIX
¢yurim Beca +k #£ 0;

. 0
D;ﬂ:k:AOil'k'y'a_xa (3.5)

rae Ay — omepatop Jlanmaca

52 52
2= (G * )

3mech MBI cHabauM ero mHAekcoM (0, 4To6BI OTAMYATL OT OOIIEro
omepaTopa Ayy n3 (3.5).

B kauecTBe KOHKDPETHOTO IIpUMepa paccMoTpum Bec k = 1/2) 1.k,
9TOMY MPOCTPAHCTBY HPUHAJIEKUT KIACCUYECKAd TdTa-(PYHKIUA
Axobu oT yaBOEHHOTO apTyMeHTa:

0(z) = Zexp(?ﬂ'iznz). (3.6)

nen
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Bec k ymobHO 3aMEHUTH MyJLTUNIMKATOPOM B TPOCTPAHCTBE HY-
meBoro Beca. JlaA sToro Hajao HOPMUpOBAaTH Hamm (GyHKwW. Jlisa
k = 1/2 Bmecto 0-dpynrmum (3.6) ymnoGHO BBecTH (yHKIIHIO

V(z) = Yy - 6(z). (3.7)

B aT1oM caygae aBromMopdHOCTL U(2) Ha MHBapuaHTHOMW rpymmne ' =
T'y(¢) 3amaeTrcsa paBeHCTBOM

d(oz) =¢(o,z)-V(z), o€T, (3.8)

wea=323 (452)”

HOﬂ OTHOIIIEHNEM TSTa—q)yHKL[I/Iﬁ B IIoCJI€eJHEM PABEHCTBE MBI ITOHW-

MaeM MOIyJIAPHEIA Koo GUIMeHT o-Tpeobpa3zoBaHUA ToTa-QYHKINN.
Ecau B ypaBaenuu (3.7) caenaTh 3aMeHy aprymenTa z — (—%)

I(~7) = - 0(-2). (3.9)

TOorfa MBI TOJYyYMM (QYHKIMIO W3 APYTOTO MPOCTPAHCTBa, KOTOPOE
ompenenserca omepatopoM A_y, k = 1/2. Jlerko BumeTh, uTo paBeH-
cTBO (3.9) MOXHO 3aITMcaTh KaK CONpsKEHHOE K paBeHCTBY (3.7)

riae

V(z) = Yy -0(2).
IIpu sToMm paBeHcTBO (3.8) Tak sKe 3aMeHAETCA KOMIIEKCHO-COMPS-
KEHHBIM

WIE~(0’,2)~W, cel.

B mpocrpancTBax Beca k # 0 aHamorwm ¢yHrnuid ¥(z) n J(—7) npu-
HaJJlesKaT pas3HBLIM MIPOCTPAHCTBAM. B 9TOM M COCTOMT TPYIHOCTH
3aJaHusA orepaTopa 1T_1 B 2TOM cilydae. DTOT OMepaTop TEPEBOINT
¢yHEIMU mpocTpaHcTBa omepaTopa Aip B IPOCTPAHCTBO OMEpPaTOpa
A_;. Ho omepaTop KOMILIEKCHOT'O CONPSMKEHMA CHOBA BO3BpallaeT
KX B IIPOCTPAHCTBO omepaTopa Ayr. DTUM MBI U BOCIIOJb3YEMCA.

PaccMOTpUM HpoCTpaHCTBO, 0a3uMC KOTOPOTO COCTOUT W3 COO-
CTBeHHLIX (YHKIUA AUCKpeTHOU cepuu omepatopa A

(3.10)

N | —

OmepaTopbl A4 caMocolpsReHHBIe, TosToMy A > 0. [lasa Beca k =
+1/2 ceiiuac morasana runoresa Cenbbepra [2].
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OnepaTop KOMIIIIEKCHOTO CONPAKEHNU, IPUMEHEHHDLIA K paBEeHCTBY
(3.10), maer Gasuc omepatopa A_j

Ay f(z) = A f(z). (3.11)
Ipu k = 1/2 06a Gasuca UHBAPUAHTHBI OTHOCKUTENbHO Ipynmbl [' =
T'y(g) ¢ BEIGpOCOM MyJNBTUILIAKATODA:
Floz) = e, ) (=) (D),
- _ - (3.12)
Flo2)=2(e,) - F(=) (Aop)

Orcrona sAcHo, uTo, ecau K paBeHcTBY (3.10) mpuMeHnTH cHavaja
OMepaIuio oTpaskeHua z — (—Z), a 3aTeM KOMILIEKCHOTO COMpKe-
HIA, Toraa paBeHcTBo (3.10) ocTaHeTcs MHBAPUAHTHBIM OTHOCHTENb-
HO omepaTopa Ayy

AsT(=2) = A F(=2). (3.13)

Tem caMbIM, B paBeHCTBe (3.13) MBI olpedennn olepaTop OTpaxKe-
vusa T_1 pus omepaTtopa Ayp:

T_1 - f(z) = f(=2) (Agp). (3.14)

B mpoctpancTBe onmepaTopa A_j OH 3a1aeTCA CONMPAKEHHBIM PaBeH-

CTBOM: B
T_1 - f(z) = f(—7) (A_p). (3.15)
Ecawn napa ¢yurmmii f(z) n 7(—7) JIMHelHO 3aBUCUMA
f(=2)=¢- f(2), &=+, (3.16)

Torma 6asuc omepaTopa Aip COMEPMKUT TONLKO OMHY U3 HUX.
Ecam »Ta mapa JmHeliHO He3aBUCHMa, TOTAa 0a3UC COAEPsKUT 06e
pyurmmn: f(z) n f(—z). Io »roii mape MoCTPOMM HOBYIO Hapy:

wa() = 5[+ T3], wa) =5 [f0 T3] G

W3 ompenenenus omeparopa orpaskenua (3.14) caeayer, uro obe
¢yurmmn (3.17) ABnATCA COGCTBEHHBIMM (YHKIMAMHU OMEPATOPA
T_li

T g -ueg(z) =& -ue(z), &==x1, (Ayp). (3.18)

Paperncra (3.11) u (3.13) morasbiBaroT, 4To HOBafA Hapa TaK Ke
YIOBJIETBOPAET ypaBHEHUIO

Aqpue(z) = A ue(z), &==1,
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T.e. 06e OHM ABIAIOTCA QYHKIMAMU HOBOTO u-6aszuca, Ha KOTOPOM
KoMMyTupyioT omneparopbl Ay u T_;. Ilpu stoMm MHOMkecTBO f-
GyHEIWMA, yAOBIETBODAIOMNX paBeHCTBY (3.16) M3HayaTenbHO, MBI
TOXe Mepeobo3HaunM vepes u-pyurrmm. Jas omepaTopa A_j Takum
6a3MCOM ABIAECTCA KOMIJIEKCHOE COMPsKEHre Uu-6as3mca.

§4. CBEPTKU PAHKUHA

Hopmuposannasa cBepTka Pankumna R}’f(s) aisa j-o#i cobcTBeHHOM
¢yurmmn f-6asuca (2.8) onpenenderca paBeHCTBOM

Rj(s) = // [Py dp(2), (4.1)

riae H — ¢JVHWYHaA IIoJIoCa Ha BerHeﬁ ITOJIYITJIOCKOCTH H:
, 1
I = {zzxﬂy,ll‘lé §,y>0},

dy(z) — mHBapuaHTHAA Mepa:
dxdy
yr
Moncrasnsas B (4.1) pax ®ypwe j-oii coberBennoii GpyHrmmum (2.9) u
MeHAA MOPAAKN WHTETPUPOBAHNUA W CYMMUDOBaHUA (UTO 3aKOHHO B

obiactu abcomroTHot cxommMmocTr Res > 1), momydaeMm ABHBIA BUI
cBepTEm (4.1):

dp(z) =

Rj(s) = Tj(s) - Rj(s), (4.2)

riae
Dj(s) = 77" T4 ()0 (%) r(% n i%]»)r(% - i%]»),
B = 3 I (4.3)

3aKOHBI KOMIIO3UIMKA COOCTBEHHBIX Yuces omepaTopoB ['ekke maror
MY JIbTUILIAKATUBHOE pas3ioxeHne cBepTkr Pankuna (4.3):

Ry(s) = (D - Gys) - Ly(s.0), Res> 1, (4.4)
e 1\t 1
@(s)zg(l—];) :<<s>~g(1—];),
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oQ

Li(s,x) = pi(1) D x(m) -t5(m?) - m™*. (4.5)

m=1

B cBeprre Pankuna (4.3) koo punmerTaMu ABAAIOTCA KB IPaThl MO-
nyneit Kosddurumentos Pypre:

pi(m) = pj (1) - 5(m) = p;(1) - n(m) - 1;(m). (4.6)

W3 onpenenennsa HOpMUPOBAUHBIX KospduimenTos n(m) B (2.5) cite-
JAyeT, 4TO MX MOMAYJM paBHLI 1

[n(m)| = 1. (4.7)

MMosTomMy kBaapaThl Moayieil kospduimentos Pypbe (4.6) or 7-
HOPMUPOBKM HE 3aBUCAT

i (m)I* = 1o (DI - [t (m)]*. (4.8)

CrenoBatenbHo, B Anpe uHTerpaja (4.1) MoKHO M3BATH 1)-MHOMKH-
Tenn U3 cobCTBEHHBIX QYHKUMA f(2) U BHOBb MOJIydeHHbIe (YHKINAN
(6e3 n-HOPMUPOBEM) 0GO3HAUMM depes ¢;(z):

1) = [[leiP v aute), (19)

riae

pi(2) = Z Vi (m) -y - K, (2m|m| ,y)ezmmx

m#Q
Yi(m) = p;(1) - t;(m),  Pj(=m) =& -;(m).

Xorsa mHTerpaner (4.1) u (4.9) coBmajganT B MpaBoil MOIYIIOCKO-
ct Res > 1, TeM He MeHee OHM CYIECTBEHHO OTIMYAIOTCA B Jie-
Boii momymaockocTt Res < 1. Unterpan (4.9) Henb3a aHammuTude-
CKU IPOJOJIKATEL BIEBO KaK (QYHKIMIO §, T.K. ¢;(#) He IPUHAILTEKNAT
HallleMy [IPOCTPAHCTBY M BooOIe He aBTOMOPQHA, [T05TOMY CBOpa-
uMBaTh eIUHUYHYIO Hojocy (4.9) Ha QyHmaMeHTanbyo o6aacTh F,
Helb3A. B 1o ke Bpemsd ¢ uHTerpaioM (4.1) Bce 910 IpogenaTh MOK-
Ho, T.K. fj(z) aBTOMOp({Ha M HPUHAIIEKUT HAIIeMy IIPOCTPAHCIBY.
MMosTomy, cBopaumBas eanHWYHYI0 mosocy (4.1) Ha QpyHIAMEHTAIH-
Hylo o6aacTk F,, monydaeM paBeHCTBO!

Rio) = [[ 15 Bes) - dute) (a.1)°
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B sape naTerpaia (4.1)* cumpon E(z, s) o3Hadaer pan DiiseHmmreiina
rpymiel I'o(q) B BepiuHe o = 00.

W3 npeacrapienns (4.1)% yske cTaHAapTHBIM IyTeM ClleyeT aHa-
JIOTUYECKOE TIPOAOJIKEHNE CBEePTKM PaHKWMHA B JIEBYIO IOJYIJIOC-
rocTh Res < 1.

Ucmons3ys pasnokenne Pyphbe B pasHbIX BepImuHax Aid fj(042),
mosydaeM oBobiieHne npeacraBieHns cBepTkn Pankuna (4.1)* na
A06YI0 BEPIIMHY «:

Ry o) = [[I5GE - Eatzs) - dute), (a.1)"

rie Fy(z,8) — pan Dizenmreiina rpynmer ['g(q) Bepmmab o.

Cucrema pasencts (4.1)° maer mam (yHKIMOHaJbHOE ypaBHEHUe
BEKTOPHO-MaTPUYHOIO THIA AJA CBEPTOK PaHKMHA BCEX BEPIIMH &
dyrnaMenTanbHol obmactu Fy. Curyanms aHaJloTUYHA U A PAAOB
Pamruna L;(s,x) u3 (4.5). Bes n-mopmuposru psan Pankuma (4.5)
MOKHO 3aIlCaTh B BUJE MHTErPAJLHON CBEePTKU

e e = [[FE 00 v TG, @)

rae @;(z) — ¢yurmus nz (4.9), I';(s) — HopMupoBouneiit I'-MHORUTENL

T T(s/2 4 is) -T(s/2 — is)
FJ(S):f'(ﬁ)' () ;

_pi(1)
$= 0

0(z,x) — Tora-pyrrma frobu ¢ xapakrepom

— coBCTBEHHOE YUCIIO olepaTopa OTparkKEeHNsd,

0(z,x) = Z x(n) - exp(2min?z).

7 mpocTOTHI MBI 371eCh B3AJIW YeTHHIN XapakTep Y. [IpencraBienne
(4.10) umcro dopmaiibHOE, U3 HETO HEJb3A TMOJYYNTh aHAIATHAYE-
CKOT'O TIPOAOJKEHUA U PETYIAPHOCTU psAna PaHKWHA B KPUTUUECKOM
MOJIOCE MO TeM Ke MPUUMHAM, O KOTODPBIX YIOMWHAJIOCH BBIMIE I
paserctBa (4.9). C ydeToMm 7-HOPMUPOBKA MOMKHO TOJNYYUTH JIPY-
roe mpejcraBieHne A paga PadknHa, orimunoe ot (4.10). Hdas
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5TOT'0 HAJ0 3aMeTUTh, YTO MEXKIY XapaKTepoM Y W HOPMMPOBKOH 7
CYIIECTBYET MPOCTadA 3aBUCUMOCTD:

xX(m) = n*(m) = n(m?). (4.11)

Bropoe pabercrbo B (4.11) ABisgeTca cieAcTBUEM TOTHON My IbTH-
MIJIMKATUBHOCTHU 7)-HOPMUPOBKHU. [looTOMy TpaH3MTHUBHOE paBEHCTBO
(4.11) Mo¥kHO TIepemrcaTh Kak MPOCTOe PaABEHCTBO

x(m) = n(m?). (4.12)

TMoncrasnsas (4.12) B (4.5), monydyaeM HOBBIF BUI pAga PaHkuHa

Li(s,x) = ps(1) D n(m?) - t5(m*) - m™". (4.13)

m=1

C ydetom pabeHcTBa (4.13), monydaeMm HOBoe WHTErpaiibHOE TIPE-
cTaBienne pana Pankuna

e L =g [[FE 000 . @

rae T'j(s) Ta xe I'-mopmuposka, uro u B (4.10), fj(2) — ¢ynrmma
Gasnca (2.8), #(z) — kiaccudeckasa GpyHrIMA JAKo6U yaABOEHHOTO ap-
rymenta u3 §3. Exmanunyio monocy II B (4.14) ye MOKHO cBep-
HYTb 110 aBTOMOP(HOCTU Ha (QyHAaMeHTaJlbHyIO0 obnacTh F, rpymmnb
I'; ¢ MyJIbTUILIMKATOPOM 1 MONy4nuTh U3 (4.14) ananurudecroe mpo-
MOJIKEHNe U PeryiasapHocTh psama Pamkuma L;(s,y) B KPUTUYECKOH
mojioce B KOMOMHAIIN ¢ MHOMKUTeIeM ((28) Kak U JJIA caMoil cBepT-
ku Panrmaa. Bce »To obecnmeumBaeT HaM aBToMop(HaA TeopusA Ha
MeTalIeKTHYecKoi Tpymme [3].

Wz npencrasienns (4.14) yske HeMb3A MOMYyYUTh AIUMOCTH PALA
Pankuna Ha kiaccudeckuii paa Jupuxie L(s, x). Ilpabaa, onpoBepr-
HYTb BTy AeJIUMOCTb TOXKe Heiib3d. Ho MOXHO moKa3aTh OTCyTCTBUE
®TO#l JeMMMOCTH B CpeJHeM IO CIeKTPalbHOMY mapaMeTpy ;. Jna
9TOTO Mbl BOCIIOJIL3YEMCS YKOPOUEHHBIM (PYHKIMOHAJILHBIM Y paBHe-
HueM mis psaga Pamkwmma Lj(s,x) [4, 5]. Ho mpemsapurenbHo Hamo
MOJIYYUTH CelbOeproBckoe QYHKIMOHAJIbHOE ypaBHEHWE BEKTOPHO-
MaTPUYHOTO THUIA UIA ®TUX PAMOB. A M3 Hero ysKe CTaHIapPTHBIM
Iy TeM IOJydaeTcs YKOpoUeHHOe ypaBHeHue 175 L;(s, xX) B KpuTude-
CKOH IIoJIoce.
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Haa Toro, 4To6LI YNPOCTUTH TEXHUYECKYIO YACTh JOKa3aTelb-
cTBa, OyAeM CUMTATh KOHIPYDHI-MOAYJb ¢ IPOCTHIM ducioM. B aTom
ciydae pyHIaMeHTaJbHadA o61acThk Iy, WMeeT TONBKO JBe HE3aBUCH-
Mble BepimuHBI @ = 0,00. B obeux BepmuHax panbl Pyphe Gasumca

(2.8)
filoa-2) Zp]a m)\/yKi,, (2m|m|y)e mime

m#Q

UMeIoT Koo QPUIneHTH Pyphe ¢ MyabTHUIINKATUBHON CTPYKTYpO:
pia(m) = pja(Dtj o(m),  m > 1.

PenomMen MyIbTUNIANKATUBHON CTPYKTYPH B BepiuHe o = O 06bAC-
HAETCA CHEAYIOMUM 06pa3oM (8To 06 bACHEHUE TIPUHAIEKRNAT PO P.
A. B. Benurony). Ecan nis co6CcTBEHHOrO umMcia Aj BHIIUCATH MHO-
*KECTBO BCeX COOCTBEHHBIX (DYHKIMA 5TOTO UMCia

{ijl, o ,ijk(z)}, k> 1 — EpaTHOCTL A;

Y no/eiicTBOBATH Ha HUX ManI/IL[eﬁ 09

0 L
00:< \/q), oo(00) =0,
-7 0

TO B pe3yJbTaTe Mbl [TOJYYUM TO 3Ke caMoe MHOMKECTBO (PYHKIMIA un-
clla Aj ¢ TOYHOCTHIO 10 TMEePECTAHOBKMA. DTO O3HAYAET, YTO 0y ABIA-
eTcA aBToMOpPuU3MOM dTOor0o MHOMecTBa. OTCiona cilenyer GpeHoMeH
MYJIbTUILIMKATUBHON CTPYKTYPBbI BepmnHbl o = (), ecan oHa eCTb B
BEPIIUHE = OO.

ITosTomy cBepTEM Panruna R}‘ya(s) niisa o6enx BepmuH o = 0, 00
MMEIOT MYJbTUININKATUBHYIO CTpYKTYpy (4.4)

R o(5) = pi.a(D)T; ()6 () Lj,a(5),

riae

LJQSX 21/)]& )n_s~

MosToMy B GYHKIMOHAJLHOM ypaBHEHUN JUIA CBEpPTOK PaHKuHa
R;(s) = ®(s)R; (1 — s), (4.15)

riae
t

Bj(s) = | Rj o(5), B o(5)]
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®(s) — marpuna nepexona Cenbbepra. Mbl MOXkeM CORDATUTH JEBBII
BekTop (4.10) Ha BekTOp

E(5) = | poo(D) - €(5), pyo(1) -€(s)| (4.16)

a mpaBeiit BekTop (4.10) — Ha &;(1—s), UCIONL3Y S IPU HTOM (YHKI-
OHaJIbHOE ypaBHEHUe JUIA A3eTa~-QYHKIMU PruMana B HOPMUDPOBAHHOMR
dopwme:

E(s) =&(1—s), rae &(s) =m*?T(s/2)-C(s).

CTporo »To MOMKHO CHAeJaTh, WCIOJL3YyA IpaBoe YMHOMKEHVE pa-
BerctBa (4.15) ma obparmbli Bektop (4.11), T.k. pjo(l) # 0 m
pio(l) # 0.

B pesyabrare mosydaercsa QYHKIMOHAJbHOE ypaBHEHUE A Di-
noB Pawnkuna:

Li(s,x) = ®(s)L (1 — s, %), (4.17)

riae

J,007?

~ t
L5 = L oo 0]

1

Lo = Lo 0T} () (1= ),

s
I (s) = ws/2r—1(§)rj(s), Ii(s) — ms (4.2).
MMonyuus yHRIMOHAIBHOE ypaBHenue (4.17), yske MOMKHO MTONYUIUTH
CTAHAaPTHEIM I[yTeM yKopoueHHoe ypabHenue [4, 5] mmsa Lj oo (s, X)
B KPUTHUYECKOH T0JI0CE W BBIYMCIUTL ACUMIITOTUKY KBaJApaTUYHOTO
cpenrero mpu N — 00 U CyMMBI BUA:

i 9 e\ 2
WN(S,X)I;|Lj7w(S,X)| exp [— (W]) ] (4.18)
Hna npaBoit moaynmockocTn Res > 1/2 mojgy4vaeTcsa aCUMITOTUYE-
CKO€ PAaBEHCTBO:
Wi (, ) = cC(20)N? + O(N3/?) (4.19)

C HEKOTOPO# KoHCTaHTOM ¢ > 0.
W3 sasHOTO BUaAa Kosdduimenta ¢ > 0 B mpapoii vactu (4.19) Bua-
HO, uTO OH He comepsxkur Muosxuresns |L(s,y)|? (kBaapara momyus
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RJIacCUYecKoro paga Jlupuxiie), KOTOPEIA B HeM 006A3aTeNLHO I10-
ABuiCs OB, eciiu OBl KaKILIA pan Pankuna L;(s, y) Denuicsa Ha psan
Oupuxny L(s,x). (JeammocTs omHOro pAjJa Ha APYToil o3HAYAET,
YTO MX OTHOIIEHUE ABJSAETCA 1ejlo PYHKIMeR B paccMaTpUBaeMOi
obiact.) DToT 2PPEKT JTErKo 0OBACHUTH B 06IaCTH abColIOTHOM
cxomumoctt Res > 2 nnsa pana Pamkuna Lj (s, x), TAe He HyXKHO
YKODO4YEeHHOEe ypaBHeHUE. B 5ToM ciydae H0CTATOYHO 3aMETUTH, UTO
raaBHBIA diieH B (4.19) monydaeTcaA Ha AMArOHANW KBaApaTa MOLY A
pana Pankuna [6], Ha KOTOPOIl KBagpaT Xapakrepa paBeH eIUHUILE.
IMosToMy xXapakTepa B riaaBHoM diere (4.19) Boobuie HeT, cileoBa-
TENBHO, HE MOMKET OBITh U Kiaccudeckoro L-psama Hupuxie u Tem
6oJlee KBaApaTa €ro MOIYJIIA.

B Gosee obiem cayuae npaBoii mosymiaockoctu Res > 1/2 stor
s PeKT AUaroHayM Tak ke paboTaeT, TOJbKO B 6ojiee TOHKOM Bapu-
aHTe, C UCIOJL30BaHMEM YKOPOUEHHOI'0 (YHKIMOHAJILHOTO ypaBHe-
musa nas Li(s, x) [4, 5).

Jnsg kaaccudecKUX KOHEYHOMEDHBIX MPOCTPAHCTB aHAJOD aCHM-
nrotukn (4.19) monydaeTcA mociie MOAKIIOUEHWA YCPEIHEHWA IO
BCEM IIeJIbIM Y4eTHBIM BecaM 2k, k > 1 [7].

B 3akaroueHnmn xouy BbIpA3UTHh WCKPEHHIOI TTPU3HATEIBHOCTH CBO-
um kojseram H. AGapenrosoii, H. Boromo6osy, M. Cemenomy-Tsau-
[MTanckoMy 3a KOHCYJILTALMK 10 MAaTeMaTUYECKON (U3MKe, CBA3AH-
HBIE C TeOpeMoii 0 KOMMYTHUPYIOIUX ollepaTtopax, a Takke H. Kysz-
veroBy u Il. Kyswuiny 3a mpeaBapuTebHBI TPOCMOTD PYKOIUCHU U
3a pAA 3aMeYaHuil, KOTOPhIe OBIIM YUYTEHH B OKOHYATETHHOM TEKCTE.
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Vinogradov A. I. The reflection operator and canonical bases.

A canonical bases in Hilbert space of automorphic functions is con-
structed, the invariance group of which has a nontrivial multiplicator.
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