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KAHOHMNMYECKHNE IIPEACTABJIEHW HA
ABYIIOJIOCTHDBIX I'MIIEPBOJIONIOAX

ITamaru moero yumuteas ®. A. Bepesuna

Kanonudeckue mpeacTaBiieHUs Ha SPMUTOBBIX CHMMETPUUECKAX
npocrpancrBax G/K Gbinu BBenenbl Bepesunbiv [3] u Beprmkom—
Teabdanmom—Tpaesrim [4] — aus meseill KBAHTOBAHUA U KBAHTOBOM
Teopuu moisa. OHU YHUTAPHBI OTHOCUTENBLHO HEKOTOPOTO MHBAPUAHT-
HOT'O HEJIOKAJIBHOTO CKAIAPHOTO MpousBeneHna (Gpopmer BepesuHa).
Mer mymaem, uTo OBIIO OBI €CTECTBEHHBIM PaCCMATPUBAThH KAHOHU-
JecKUe TPeNCcTaBIeHnA B 6oJiee IMUPOKOM CMBICIIE: HAJAO0 OTKA3aThCA
OT YCJOBUA YHUTAPHOCTH W II03BOJIATH IIPEIACTABIEHUAM IeHCTBO-
BaTh B JOCTATOYHO IMAPOKUX MPOCTPAHCTBAX, B YACTHOCTH B IIPO-
cTpaHcTBaX obobmeHHBIX (yHEIMMA. I[loHATHEe KaHOHWMYECKOTO Mpel-
cTaBieHUA (B ®TOM IMMPOKOM CMBICIE) MOMKET OBITH PACIpOCTpaHe-
HO Ha APYTHE KJIACCHI MOJIYIPOCTHIX CUMMETPUYECKNX ITPOCTPAHCTB
G/H, B 4aCcTHOCTU Ha TAPa-3PMUTOBbI CUMMETPUYECKUE TIPOCTPaH-
crBa, cM. [9]. Bouee Toro, uHorjga okaspiBaeTCA MOJE3HBIM PACCMa-
TPUBATL BMeCTe cpasdy HeCKolbKo npocrpancts G/H;, BO3MOKHO C
pasubiMu H;, BIOKEHHBIMU KaK OTKPBITBIE (G-OpOGUTHI B HEKOTOpPOE
KOMITaKTHOe MHoroob6pasue 2, Ha KoTopoMm (G melicTByeT, Tak 4TO 2
€CTh 3aMBIKaHVE DTUX OPOUT.

KanoHnudeckue mpemcTaBieHUA MOMKHO OIPEAEUATH CJIeNyIOINM
obpaszom. IlycTh G - rpymma, conepskamasa G (“Haarpynma’), R
— cepusA MPeACTABIEHAN T'DYIIIIBI é, WHIYITAPOBAHHBIX XapaKTepaMu
HEKOTOPOU mapaboimyecKou o AT Py IIbI ]3, CBA3aHHOW C MpOCTpaH-
crBoM G/ H , u pelictByromux B ¢pyuruuax Ha 2. Kanonuueckue npe -
craBiaenns R rpymnmel G — »T0 orpaHUYEHUA IpeaCTaBIeHUR R ua G.

B 210# cTaThbe MBI MPOBOAMM BTY MIPOTPAMMY AJA ABYIIOIOCTHOTO

Pa6ora nomnepykana Pocculickum doHaoM ¢yHAaMEHTAIBHBIX WMCCIIENOBA-
Hui: rpaaTer 05-01-00074a 1 05-01-00001a, 'onnanackol opranvnsanueil Hay YHBIX
nccnenosannii (NWO): rpant 047-017-015, HayunbMK nporpamMmMmaMu “Paseu-
THE HayUHOTO MOoTeHNMada Bbiciiel mroanr”: npoekt PHII.2.1.1.351 u Temnuan
No. 1.2.02.
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runepGomonna £ B R?. DroT runepboaons cocTonT u3 aByx moa L
KayK/1af U3 KOTOPHIX eCTh MpocTparcTBo JlobaueBCKOro pasMepHOCTH
n—1 (prMaHOBO MOIYTIPOCTOE CUMMETPHUUYECKOE TTPOCTPAHCTBO PaH-
ra oguH). I'pymma G ecth SOg(n — 1,1), MHOrOOGpasmne 2 ecth eam-
HuuHas cpepa B R™. Tunepbononn £ MOMKHO OTOMAECTBUTH C DTOM
chepoii 6e3 sxBaTopa. Haarpynma G ectn SOq(n, 1). IipeacraBaenns
R — »T0 mpeacraBienus rpymnmnsl (G, CBA3aHHBIE ¢ KOHycoM. KaHOoHU-
YJeckme npeAcTaBiaeHnsa Ry , HyMmepylorca uncaamu A € Cu v =0,1.
Mgt pasmaraem 8T KAaHOHUYECKUE TIPEACTABIIEHNA HA HETPUBO IUMbIE
cocTaBiAloNMe U pasiaraeM popMmy Bepesuna Ha COOTBETCTBYIOMX
npocrpancrBax. Cayuaii n = 3 6o pacemorper B [11] B HeckoIbKO
unoit popme. Ceityac MBI IpeanogaraeMm, 4ro n > 4.

Ha camom mpocTpanctse Jlobauesckoro L1 kamonmdeckme mpes-
CTaBJIEHUA paHee PacCMaTpUBAJWCL C APYTUMHU sAapamMu Bepesuna:
([z,y]+ 1)*, n =3, 8 [4] u [z,y]* B [8] (10 MoBOAY [2,y] cm. (1.1) HE-
#e). DTr mpeacTaBieHnd GbIIN YHUTAPHEIMU. HeyHUTApPHBIA ciiydait
c anpoM Bepesuna [z, y]* A4 TPOM3BOIBHOIO N GBI PACCMOTPEH B
[6]. BaMeTuM, UTO HAIM KAHOHUYECKUE MPEACTABICHUA MOKHO pea-
JM30BaTh Kak MPeACTaBIEHUA CIBUTaMU Ha TpocTpaHcTBe JloGauen-
cxoro LT ¢ anpom Bepesuna

([, 9] + DA + (= 1) ([, 5] = 1)*

(c MHOM¥MTEEM), JeHCTBYIONNE B HEKOTOPHIX TPOCTPAHCTBAX (GyHK-
mmii Dy, (L1) u ux pacmmpenusx.

W3zydenrne KaHOHWUYECKUX TPENCTABIEHWI Ha ABYIIOJOCTHOM TH-
nepboaounge L oKa3bIBAETCA B HEKOTOPOM CMBICJEe HOjiee eCTeCTBEH-
HBIM, YeM M3ydeHre TaKuX IpeAcTaBieHuii Ha oamoi ero moae L. B
YaCTHOCTW, MOMKHO JIETKO HAMMCATh OOPATHBIA OIlepaTop IJfA IMpe-
obpaszoBanud Bepesuna (J),: oH ecTh mpeobpasoBaHne bBepesmna
(Q1—n—»x,y. DTO MO3BOJIAET MOMYUNUTEL pasdiokenue (“¢popmyny Ilmam-
mepensa” ) ¢opmer Bepesuna (f, )y, 414 Bcex A B ABHOM U IIPO3pad-
HOM BHJE.

BBemem HekoTOpBIE 0603HAUEHNA W COTJIAIIEHUA.

Mg ucnoib3yeM ciaenyrolnee o603HaUEHNE UIA XapaKTepa T PYIITbI

B* =R\ {0}:
M =tMsgn 1), teRY, AeC v=0,1.

Yepes N mb1 o6osnauaem {0,1,2,...}.
3Hak “=" o3HauvaeT CpaBHEHWE IO MOIAYJIO ABA.
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Ecain M - wmHorooGpasme, mo D(M) obosHauaeT mHpocTpaH-
ctBo HIBapiia KOMIIIEKCHO3HAUHBIX DeCKOHEUHO U PepeHImpyeMbIX
¢yurmmit Ha M ¢ KOMIaKTHBEIM HOoCUTeJeM, cHab:keHHOe 0 OBIYHOM To-
nosorueid, u D'(M) oBosHadaeT TPOCTPAHCTBO 06OGIMEHHBIX (GYHK-
i Ha M — aHTUIMHERHBIX HeNpePEIBHEIX QYHKIMOoHaI0B Ha D(M ).

Hns quddepennmpyemoro npeacTaBieHus rpymunbl JIu Mbl coxpa-
HAEM TOT e CaMBIii CUMBOJI JUIA COOTBETCTBYIOIUX TIP€EACTABIIEHNN
ee anrebprl JIm u yHuBepcabHO 06epTHIBAIONER aarebphl.

MMycts (-, ) — HEBBIPOKAEHHAA MMoJyTopaiiMHeliHasa (opma Ha
D(M), waBapuaHTHas oTHocuTedbHO maphl (7,S) mpeacTaBieHWMi
rpymie! G, mefictByronx vHa D(M):

(T()F, ) = (F,S(g) ) (0.1)

Torma MBI MOXKEM PacIpoOCTpaHUTh npeacrabieane T va D'(M) mo-
cpeacteom (0.1), rae (F, f) ectp 3HadeHue 0GoOGUIeHHON (QyHKIN
FeD(M)ua fe€D(M). 910 B caMoM zeie paciliipeHne, MOCKOIb-
ry D(M) mosxno Broxuth B D'(M), conoctaBnas ¢pyurimn f € D(M)
¢yurImonaT h — (f, h) c momompio (-, ). MBI coxpaHseM cUMBOJ (B
JaHHOM caydae T') Mg 9TOTO PaCIIAp€eHNA.

1. IIPEACTABJIEHUA I'PYIIbI G, CBA3AHHBIE C KOHYCOM
Bemem B mpoctpancTBe R” 6ununeiinyio GopMy

[90,3/]:—9013/1—~~~—l‘n—1yn—1+l‘nyn~ (11)

Mycts G = SOg(n — 1,1) — cBA3HaA KOMIOHEHTA €IMHUILI B TPYIITe
AUHERHBIX TpeobpasoBanuii R™ coxpansommx a1y popmy: [2g, yg] =
[2,y]. Mbl cuntaem, uro G geiictByer na R™ crpaba: 2 — zg. B coor-
BETCTBUU C ®TUM MBI IMAIIIEM BEKTOPHI B Bule cTpoku. [loarpymnma K|
COXPAaHAIONAA KOODINHATY Ly, ABIAETCA MAKCUMAJIbHOW KOMITAKTHOM
noarpynmoit B G, ona mzomopdua SO(n — 1).

Mycte g — aarebpa Jlu rpynmnsr (. Basuc B g o6pa3oBan MaTpuiia-
MU Lij = Eij _/\i/\jEjia 1< j, Tae M=...= X1 = -1, Am=1mnu Eij
— “marpuynas emuanna’ (1 #Ha Mecte (7,7) 1 0 Ha JApYyrHUX MecTax).
D aement Kazumupa B yHUBepcalbHOM 0bepThIBalolieii anarebpe ecTh
(2n —4)7'A,, roe

Ag=—> XNNLY.
i<j

Hamomuum (cM. [5]) HEROTODBI MaTepuai O IpeaCTaBIeHUAAX
rpyniel (G, CBA3aHHBIX ¢ KOHyCcOM (MpeJCTaBIEHUAX Kilacca OJAWH).
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Mper 6yaem mcronb30BaTh “KoMmakTHYI0 KapTury . [lycth S — ceue-
uue kouyca [z, 2] = 0 8 R” runepmiockoctbio &, = 1. OHo cocrout us
Touek (s1,...,8,-1, 1), Takux, uro s1%2+ ...+ s2_; = 1. Dro enuHuy-
nasa cpepa B R"~L [pencrasaenue Ty, o € C, rpynnst G neiicTByet
B D(S) mo ¢popmyie

sg
T5(yg s) = ( ) 59)-
(Ts(9)p) (s) = ¢ Gon (s9)
DireMenT Ay IePEXOINT B CKAJAPHBIA oepaTop:
T,(Ag)=0(c+n—-2) - E.

Hycts Ags u ds — omeparop Jlanmaca—Beabrpamu u mepa Ha S,
OTBEYAIONINE €BRIMIOBOW MeTpUKe Ha S, a MMEHHO, BO3bBMEM B Ka-
4eCcTBe JIOKAJBHBIX KOODAMHAT Ha S MepPEMEHHBIE S1, ... ,8,_1, KPOME
KaKOW-HUOYAb OIHOW M3 HUX, HAIIPUMED Si; TOTIA

62

Ag = 65—i2_D12_(n_3)D1’ D1225i

ds = |sp| tdsy .. @ c.dsp_1.

9
652"

Ipu oroBpakenun s — 5 = (sg)/(s¢)n Mepa ds mpeobpasyerca cile-
aytomum obpasom: ds = (sg)2~" ds. Orciona cilesyer, 4To pMUTOBA
dopma

(6, 0)s = / $(5)2(5) ds (1.2)

WHBapraHTHA oTHocHTeNbHO Tapk! (Ty, To—p_7), T.€.

(To(g)0, ) = (¥, Tacn_z(97 " )p)g, 9€G. (1.3)

Onpenennm Ha D(S) omeparop Ay:

(Asp) (s) = /[s,t]z_"_ago(t) dt.
s
MHurerpan abcomoTHO cxomuTcea pu Reo < (2 — n)/2, ero MoxHO
[POIOIKUTE MEPOMOP(HO HA BCIO MIOCKOCTb 0. OH UMeeT MpOoCThie

moJrockl B Toukax ¢ € (2 —n)/2 4+ N. Oneparop A, cuneraer T, ¢
Ton_g, T.€. Tompn_o(9)As = AsTs(g). Meem

<A01/)a30>5 = <1/)aAFSD>5~ (1.4)
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Monyropanuneiinas popma {A,, @) MHBApUAHTHA OTHOCUTEID-
Ho mapsl (Ty, TF). B wactHoCTH, Myt 0 € R »ra popMa — MHBAPUAHT-
Has spMuUTOBa dopma 1iad 1.

Orpanuvenue npeacraBienus T, Ha moarpymnmny K ecTb mpenacta-
Bienne 7 rpymnel K Bpamennamu va D(S): w(k)p(s) = ¢(sk), oHo He
3aBUCHUT OT 0. DTO TPEACTABIEHNE T PA3IAraeTCA B MPAMYIO OJHO-
KPATHYIO CYMMY HENPUBOIUMBIX PeICTABIEHUA Ty, NelCTBYIOIMX B
npocrpaHcTBax Hy, | € N (HamomumM, 910 n > 4). Ilpoctpancrso H;
COCTOUT W3 OTPAHUYEHUA HA S OJHOPOAHBIX TAPMOHUYECKUX MHOTO-
YJEHOB OT TEPEMEHHBIX Z1,...,LTp_1 CTemeHu [. DTO TPOCTPAHCTBO
ABIAETCA COBCTBEHHBIM MPOCTPAHCTBOM s omepaTtopa Jlammaca—
Beabrpamu Ag m omepatopa A, ¢ cOOCTBEHHBIMU 3HAYEHUAMU CO-
OTBETCTBEHHO

=13 —-n-=1), (1.5)

_ log—0,(n—-2 2F(_g—(n—2)/2)r(3—n_0)
a(o,l) = (~1)'277x"=2)/ IB-—n—c—-NI(—c+I)

(1.6)
Kommnosunua As_,_,A, ecTb ckalnapHELIi ollepaTop:
1
Aoopghy = —— . E, 1.7
. drw(o) (1.7

rae w(o) — mepa [aanmepens, cm. (2.21).

ITpencrapienme T, MOMKHO pacHpoCTpaHUTL Ha MPOCTPAHCTBO
D'(S) obobmennbx (GyHEIMA Ha S mocpeactBom dopmyier (1.3).
Anasornuto, omeparop A, MoKHO pacupocTpaHWTb Ha D'(S) mo-
cpeactoM (1.4).

ITpencrasaenmne T, nenpusoammo nipu o € C 3a MCKMOUYeHneM o €
Nuo € 2—n—N. Ecan T, nenpuBoaumo, 1o 1, sKkBUBaJIeHTHO Th_,_,
C TIOMOIBIO omnepaTopa A, WM ero BEIYETA.

NmeeTcs Tpy cepum HEMPUBOAMMBIX YHUTAPU3YEMBIX TpeACTaBIle-
Huii. Henpepwenas cepusa coctout us T,, 0 = (2—n)/2+ip, p € R,
cKajsApHoe mpousBedenne ecth (1.2). Jonoanumeavnads cepus cocTo-
utr u3 Ty, 2 —n < ¢ < 0, crkaJagpHoe OpousBedcHUe ecTb (QopMa
(As, ) g C HEKOTOPBIM MHOMUTENEM. JUCKPEMHas CepUs COCTOUT
W3 TpeJIcCTaBIeHNi B oadakropax npocrpanctsa D(S) npu o € N u
c€2—n—N.

2. TAPMOHWYECKHWIA AHAJU3 HA IPOCTPAHCTBE JIOBAUEBCKOI'O

Popmyaa [lnanmepena gaa npocrpancTBa JlobaueBcKoro — Kirac-
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CUYECKUIA pPe3yabTaT, cM., HarpuMmep, [5] u ccoliiku Tam. Mbl UCHoanb-
3y€eM HECKOIIbKO MHYIO (popMyIMpOBKY (Teopema 2.6), Ha HAIll B3TJIAL
6oJiee eCTECTBEHHYIO.

IMycrs £ oBo3HavaeT ABYNOJOCTHBIA runepbomnoun [¢,z] = 1. On
coctout u3 aByx moa LT iz, > 1u L™ :z, < —1. Kamaan us nux
ecTh mpocTtpaHcTBo JlobaueBckoro pasmepHocTrH n — 1 — omHOpOZ-
Hoe npocrparctBo G/ K. Moarpynna K — cranMoHapHas MOArPYIIIa
touek £2° € L+ rae 2° = (0,...,0,1).

Paccmorpum npocrpanctso Jlobauesckoro £1. Merpuka, unsa-
praHTHaA oTHocuTeabHo G, ecth ds? = —[dz,dx]. BosbMeM B Kaue-
crBe Koopaunat ma L1 mepemenmele x,...,T,_1. B HUX MeTpuka

€CThb
;s
d52 = Z (6” — xZJ) dl‘idl‘]’,

n

rie 0;; — AenbTa IKpoHekepa. MeTpuka MopoEIaeT oIepaToOp
Jlannaca—Bembrpamu A u mepy dr ma L1, mmBapuanTHLIe 0THOCH-
tTenwHo (G, a MMEHHO,

52 ) d
g TATH (DAL A=) g

dr = x;ldxl coodxeg, .

A

Bsenem na £t moaspnble KoopauHaTEl ¢, s, e ¢ = 1, s € S,
sammceBas ¢ € LT B Buze

r=(Ve?=1-51,...,V/c2=1-5,_1, ¢).

B stux KOOpAMHaTaX MBIl UME€EM

9* 0 1
— (2 — e —
A=(c 1)6c2+(n 1)cac+c2—1

As. (2.1)

O6osnaunmM uvepes U TipencraBiieHre Halneid rpynnsl G caBuraMu
B ¢pymrmmax wa L1: (U(g)f)(z) = f(xg). TlpocTpanctBo, rae meii-
ctByer U, Gyner crenraibHO YKA3BIBATHLCA, €CIU HYKHO. DIIEeMEHT
Ay mepexomut B onepatop Jlamnaca—Beaprpamu: U(Ay) = A. Hpen-
craBienme U coxpaHgeT spMUTOBY (opMmy

(f ) ow = / (o) h(@)da.
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Caenosatesnibho, npeiacrtasienue U ma npocrpanctse L2(L1) dx)
YHUTaPHO (KBa3WperyJspHoe MpejacTaBiIeHre).

IIpoctpancTBo K-mHBapuUaHTOB HJiA NpeacTaBieHns 1, 0aHOMEp-
HO, GasucoM cayskuT ¢GYyHKIMA g, paBHad 1 TowaecTBeHHO. B co-
oTBeTCTBUM ¢ 06uIeii cxemoii [7] coorBercTBYyIOIICece sapo Ilyacco-
Ha P,(z,s) ectb Py(z,s) = (Ta(g_l)d)o) (s), rme ¢ € G Takoii, uro
2%g = 2. M1 nonyuaem P,(z,s) = [z,s]7. Dro aapo nopoxmaer asa
npeobpaszoBanus: npeobpasosanue llyaccona P, : D(S) — C*(LY) n
npeobpasosanue Pypve F, : D(LT) — D(S), onpenensembie Tak:

(Pog)(x) = / [z, 5] o(s) ds, (2.2)
(F, f)(s) = / (2, 5]7 () e (2.3)

Onu cunerarotr 15_p_, ¢ U m U ¢ T, coorBerctBenno. I[TosTomy
APyp =0c(c+n—2)P,yp, (2.4)

Tak 4To 06pa3 npeobpaszoBanua P, ecTb co6cTBEHHOE IPOCTPAHCTBO
nsi A ¢ coberBennbv 3navenunem o(o +n—2). Jlasa f € D(LT) maszo-
BeM F,f € D(S) xomnonenmott Pypve o1oit pyHrmn f, oTBevaronei
Ts.

Y 1u mpeobpaszoBaHWA B3aMMOIEUCTBYIOT ¢ A, Tak:

P,A; = j(U)PZ—n—U; (25)
APy :j(U)FZ—n—Ua (26)
rae
j(0) = a(o,0) = 277 2=z LT ;((_”O_; 272) (2.7)
Nz (1.7) monyuaem
H)i2=n =) = s (2.8)

Tak 4To j(0) ecTh c-¢pyHKIMA Xapuii—YaHAphl ¢ TOYHOCTHIO 10 MHO-
KUTETA.
O6a npeobpaszoBanus — lenable GyHKIMU 110 ¢. OHU CONpsKEHb!
Apyr Apyry:
(Pog, e+ = (o, F5[)s.
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Jlemma 2.1. Ilyems ¢, s — noaspueie koopdunamus mouku x € L. dax
€ — 0O MBl UMEEM

(Prp) (z) ~ ¢ (Asp_0sp) (s) + 777 j(0)p(s). (2.9)

B camom meue, eciim Reo > (2 — n)/2, 1o (2.2) naer mepsoe cia-
raeMoe B npaBoii actu (2.9). Ecau Reo < (2—n)/2, 1o, 3amensas ¢
Ha Ay 1 ucnonbsysa (2.5), (1.7), (2.8), MBI MOTyUNM BTOpOE clara-
eMoe.

JlemMma 2.2, Jag dynxyuu ¢ € Hp npeobpaszosanue Ilyaccona Py
ecmp npouszsedenue amoll Pynryuu @ u Pynkyuu, zasucsuLed Moavko
omo,l uc:

(Prp) (2) = Roi(c)p(s). (2.10)
BBemeMm caenyromyto QyHKIUIO:

c+n—-24+101 c+n—-1+1 n
Va,l(P):(l—p)lﬁF( 2 ; 7 ;0 + 5;1)), (2.11)

rae F' — runepreomerpudeckad Gyurmma [aycca ([1], ra. 2).

Jlemma 2.3. Jaxg o ¢ (2 —n)/2+ Z paduasvias wacms R, i(c) umeem
caedyouLee aRpaANCERUE:

R,i(c)=c"a(2—n—0,l) Vz_n_gyl(c_z)—l—cz_"_"j(a) Vayl(c_z), (2.12)

ede a(o,l) u j(o) — cobemeennvie wucaa onepamopa Ay, cam. (1.6) u

(2.7).

Joxazareascrso. Ilo (2.4) pagmanbhas dacTh R, (c) yI0BIeTBO-
pAeT ypaBHEHUIO

d*R dR Hi
e +(n—1ec—+

2 —
(e b de 2 -1

=o(c+n—-2)R, (2.13)

i naercs gopmyioit (1.5). Caenaem samener: R = p~7/2(1 — p)'/? 2,
p=c % Ina z Mb HodydaeM ypaBHeHUe

d?z 4—n 3 dz (e —=D(c—-1-1)
124|222 -2l B —0.
p( P)dp2+ 7 U+<U 2)1)] . 1 z
DTo TMnepreoMeTpuUeckoe ypaBHEeHME C mapaMmeTpamu ¢ = (—o +

/2, b = (—c+1+1)/2, ¢c = —0 — (n —4)/2. Ham Hy:RHO B34TH
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penienne, peryinAapaoe B Todke p = 0 mia Reo > (2 —n)/2. Coor-
BeTcTBylollee pemenre ypapHenua (2.13) ectb ¢ Vo_p,_pi(c7%), Tae
o ¢ (4—n)/2+ N. Ypapaenue (2.13) He MeHAeTCA IPU 3aMeHe 0 HA
2 —n — 0. CaenoBarenbno, GyHKmma ¢2~"77 Vayl(c_z) — TOMKe pellle-
Hite ypabHenusa (2.13). YTo6b HaliTH MHMHEHHYIO KOMOUHAIAIO STHUX
pellleHnii, Tatomryo GyHKIuo Ry j(¢), HyKHO UCIOIb30BATh aCUMIITO-
TUKY ®Toi (YHKIINU, yKa3zaHHyIo B JemMe 2.1. O

Pasnoxum V,;(p) mo cremeHam p:
p):Zwkpk. (2.14)
k=0

Jlemma 2.4. Koofdunyuenmu wy 6 (2.14) — mnozowaenst om py (cm.
(1.5)) cmenenu k ¢ kospuyuenmamu, payuonasbno 3a8UCTUUMY OM O
wy = wor(W), a umenno,
k [k—r]
4—n—0o—2k)/2)
el
w ,k(ﬂl) (=1) ; 22l (k — r)! (0 + n/2)[’”]

xﬁ[ul—i—(a—i—n—Q—l—Qm)(U—l—l—l—Qm); (2.15)

m=0

Mot ucnoavsyem oGosnavenue a™ = a(a+1).. . (a +m —1).

JHokazaTenncTBo. lIpuMeHnM K rumnepreoMeTpudeckoll (GyHKIMU B
(2.11) mpeo6pasosanue [1], 2.1(22). Homyunm

1(p) = (1 —r)Fn=2)/2F <U+n2_2+l U+1_l'0—|—ﬁ'——p )

Vs,

bl 2 bl
oQ

Z Ur p 1 _ p)—r+(2—n—0)/2’

e ((c+n—240/2 (o +1-1)/2)!"
(0 +n/2)lrlr!

DTU KOs PPUIIMEHTHI ¥y MOMKHO BBEIPA3UTh Yepe3 (i, UMeHHO,

vy =

H [ﬂl+ (c+7r—=24+2m)(c+ 1+ 2m)|.

vy =

27 U—I—n/?
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Pasznaras crenenu 1 — r B 6GUHOMUAJBHBIE PAALI U cOOUpad YJleHBI C
omHUM U TeM ke p* | MBI momyunm (2.15). O

O6Goznaunm uepes W, omeparop ma D(S), mmg KoToporo mpo-
crpadcTBa H; ABAAIOTCA COGCTBEHHBIMU C COOCTBEHHBIMY 3HAYEHUA-
MU W, (ft1), T.€.

Wok = wor(As). (2.16)

Oun ectb muorousien or Ag creneuu k ¢ KosdpuUIMeHTaAMU, pallv-
oHaabHEIMKU 10 ¢. OHM WMEIOT TpPOCTHIE IMOJIOCH B TOYKAX 0 =
—(n/2)—m, 0 < m < k— 1. Hanpumep,

Woo =1, (2.17)

1

Woi = ———
1 2(20 +n)

[—A5+(U—|—n—2)(a—|—n—1)].

Crenyromasa TeopeMa AokasbiBaeTca ¢ momormbio (2.10), (2.12),

(2.14), (2.16).

Teopema 2.5 [6]. Tyems o & (2—n)/2+4 7. Jag K-punummnotl Pynxyuu
v uz D(S) ee npeobpasosanue [lyacona (Pyyp) (x) pasaazaemes caedyio-
WUM 00PAZOM:

(o] (o]
(Pop) (2) = ¢ ) (Corp) (8) - 2 5777 Y (Do) (5) - e,
k=0 k=0
20€ ¢, 8 — NOATPHBLE KOOPOUHAMBL MOYKY X,
Da,k = j(U)Wa,ka
Cor=Aspn_sWo_n_op. (2.18)
Omnepatopsl D, — mudpepenmmanbable, C,; — WHTerpajbHEE.

Omnepatopst Co 1y, Do, Wor m A, — cKamApHBIe Ha KaxkaoM Hj, mmo-
BTOMY OHU KOMMYTHUDYIOT APYTL € APYTOM.

Coepuneckar Pynxyus ¥,(x), oTBevaromas npeacrapieHnio Ty,
o € C, — »10 mpeobpasoBanue [lyacona K-waBapuanTa g:

U, (x) :/ [z, 5]° ds.
S

Owna npunamneskur C°(L1) u 3aBUCKAT TONBLKO OT ¢ = ,; B caMoM
nejle, OHA paBHA Rayo(c). ITostomy ¥y_,,_, = ¥,. [Jainee, ona — cob-
cTBeHHAaA QYHEIUA 1A A ¢ coBCTBEHHBIM 3HaueHWeM o(0 + n — 2).
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Bot ee BeIpaskeHue uepes ¢yHEIMU Jleskarapa:

U, (2) = (207 (¢ = )7 P (o), (2.19)
rae AJisd KpaTKOCTU MBI 0603HaAUNIIN
-3
y=l - (2.20)

Buauenue Qynximu ¥, B 2’

chepsr B R?~1. Bamerum, uTo 06LIYHO MCHOb3YeTCA APYTad HOPMU-
poBKa: 3HadeHMe B z° paBHO 1.

Ceprueckyio GpyHKIMIO MOXKHO PACCMaTpPUBAThL Kak 0606IIEHHY IO
dynrrmio na L.

Boobie, nycrts ® — oBobiennan dpyukima Ha L1 unbapuantHas
oraocurenbho K. ComocTtaBum eii oToobpakenne D(LT) — C(LT),

paBHO 2,1 — 00beEMY €IMHWYHON

Ha30BEM €Io ceepmnoﬁ c ®:

(@ ) (2) = (2, U(9)f) e+

u moayTopanuHeitnslii pyarimonan K (B|f, h):
K(®|f,h) = {f, ®xh) s+,

rae ¢ = z'g. Ceeprika kommyTtupyet co casuramu: U(g) (@« f) =
dxU(g)f, g €G.

Has chepuuveckoin Gyurimm ¥, CBEPTKA €CTh KOMIO3UIMAA Ipe-
obpazoBanuit Pypre u Ilyaccona:

\Ija*f: P2—n—UF0fa
a ¢ysEIMOHaN K — craiApHoe NpomW3BeAeHMe KOMIIOHEHT Pyphe:
K (\Ij0|fa h) = <F2—n—afa Fﬁh>5 = <Faf, Fz_n_3h>5.

Teopema 2.6. Keasupeeyaspuoe npedcmasaenue U epynnw G na
L*(Lt,dx) pasaaeaemes e npamoil unwmeepaa yHumapuur wenpueoou-
MBT npedcmasaenuil nenpepraroll cepuy ¢ Kpammuocmpio 00un. A umen-
no, conocmasum gynkyuu f € D(LY) cosoxynnocms {F,f} ee xomno-
newm Pypve wenpephienol cepuu (¢ = (2 —n)/2+ip). Dmo coomeem-
cmeue G-sxeusapuanmuo. Hameem mecmo gopmyaa 06paujenud:

;= / (0 Pon_oFy f

o=(2—n)/24ip
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20e

w(o) = (2m)°" <a+

n—2

) sin (U—I— g) 7-T(—o)T(c+n—-2), (2.21)

w popmyaa [Laanwepeas:

oQ

(f Ry os = / () (Fo fy Foenh) s

— 00

dp. 2.22
o=(2—n)/24ip P ( )

C/Leaoeammbno, YKA3aHHOoE COOmMBEMCMBUE MOANCHO PACRPOCMPAHUMD

na L2(LY dr).

Hawm yno6Hee mrcaTh B TeopeMe MHTETPAJbl IO BCEW OCH, TIOIBIH-
TerpasibHble GYHKIMK B HUX YeTHE! o p. B (2.22) MoskHO mncath Fyh
BMeCTO Fa_p_zh. dna o = (2 —n)/2 + ip MBI uMeeM

92— 2 - :
w (Tn-i-ip) = (27)‘”pshm~‘F (TnJrip) ‘ :

Hycrs 6§ — geabra-dyHrims, cocpenotouennas B x°: (8, flp+ =

f(2%). Teopema 2.6 sKBUBaJIeHTHA Pa3JIOKEHNIO

oQ

§ = / w(o) W

— 00

o 2.23
o=(2—n)/24ip ( )

3. [IPEACTABIEHUA HAATPYIIIIHI G, CBA3AHHBIE C KOHYCOM

B rauectBe Haarpymmsl G ama rpynnsl G = SOg(n — 1,1) Mbr Ge-
peM mceBpo-opToroHanbHyio rpymmy SOg(n,1). B sTom maparpade
MBI €llle pa3 HAITOMHUM (CcM. [5]) HEKOTOPHIA MaTepHradl o MpeacTaBie-
HUAX 5Toil Tpymmsl (7, CBA3AHHBIX ¢ KOHycoM. MBI mpucrocabimBaem
0603HaAUEHUA K HAIUM IeJAM B JaHHOUW pabore.

Pacmmipum npoctpanctBo R”) B KoTopom mefictByer (7, mo mpo-
crpancra R no6Gapias KoopavHaTy %o, W BBegeM B R Gumm-
HefiHyIo QopMy

[[l‘, y]] = —ZoYo — ¥1Y1 — - — Tp-1Yn—-1 + Tn¥Yn-

I'pynna G coxpanser a1y popmy. Kak 1 paHbllle, MBI CUMTAEM, UTO
G neiicTByeT crmpaBa.
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[ycth C obosnavaet kouyc [[z,2]] =0, z, >0, B R*"T. Oaa X € C
o6osHaumM yepes D) (C) mpocrpancTo GpyHEmmin f kiacca O nHa C,
OJMHOPOTHBIX CTEITEHN A:

ftz) =t f(x), x€C, t > 0.
IIpeacraBmenue RA T'pyHIBI é IelcTByeT B Dl_n_A(C) CIBUT'aAMMN:

(Rou(9)f)(x) = f(zg), z€C, g€C

Mycte £ — ceuenwme rouyca C rUIEpPIIIOCKOCTRIO T, = 1. OO co-
cToUT U3 Touek u = (Ug, Ut ... ,Up_1,1), ud+ud+ .. . +u2_ | =1, Tak
uTo OHO ecTb eauHM4uHasa cpepa B R”. [lycrs du — eBrammoBa Mepa
Ha Q. ®yurmmu n3 Dy (C) MOTHOCTBIO OMPEAENAIOTCA CBOUMU OTPa-
Huyenusamu Ha . DTy orpaHuveHus o6pa3yroT BCe MPOCTPAHCTBO
D(2). B HeM nipecTaBieHme R, pean3yercs CIeayIoNuM 06pas3oMm:

(Ra(9))(w) = [ (ug/(ug)n) (ug)y™" . (3.1)

YpMuToBa popma
() = [ ST (32)

MHBapUaHTHA OTHOCUTENbHO mapsl (R, R, . _5):

<R>\(g)f’ h>ﬂ = <f’ Rl—n—X(g_l)h>Q' (33)
Omneparop By Ha D({), onpeneieHHrlii popmynoit
(B = [ [P )
Q

cunetaer Ry ¢ Ri_p_x. C popmoii (3.2) oH BzanMomelcTByeT Tak:

Kommosunusa By u By_,_) €CcThb CKaJApHBIA omepaTop:
B)\Bl_n_)\ I’y(/\) ~E, (35)

riae

TN = @07 + n = DI(=NTA+n = 1) cos (A + 5 ) .
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[pencrasienne Ry u omepatop B MOMKHO paclpoCTpaHUTh Ha
D'() popmymamu (3.3) u (3.4).

Baoskum rpymmy G B rpymmy (G Kak TOATPYIITY, COXpaHAIONLYIO
KoopamHaTy o. OHa KOMyTHMpPyeT ¢ aMaroHaJbHOW maTpuueid J =
diag{—1,1,...,1}.

IBe pynrmn 6y ,(u) = ué"”, rae v = 0,1, npuraanexar D'(Q), onn
MHBapUAHTHBL OTHOCUTENbHo G B IpeacTaBileHuu Ry (n Bearasa G-
WHBapWaHTHaA QYHKIMA eCTh UX JnHelHaA komOuHams). OmnepaTop
By mepeBomuT QyHKIWMIO 01_p_y , B QYHKIMIO 0 , ¢ MHOEHATEIEM:

B)\gl—n—)\,l/ = (_1)V6(Aa V)_lg)\,ua

riae

C(/\, V)—l — (_1)y2>\+n—1ﬂ.(n—3)/zf(2 —n— /\)F (/\ + n ; 1) X

X [cos (/\—I— g) 7 — (—=1)" cos %]

Mzur nmeem

e\ ) e(l—n—=Xv)=yN"" (3.6)
4. KAHOHUYECKHUE IIPEJCTABJEHUSA

IIycts v =0, 1. O6osnaunm uepes Dy ,(C) u P, (Q) moampocrpam-
ctBa B D) (C) n D(2) cooTBETCTBEHHO, COCTOAIINE M3 PYHKIMA deT-
HOCTH ¥ OTHOCHUTEILHO WMHBOJIONNN J :

fe]) = (=1)"f(z). (4.1)

[Mycts Ry, A € C, o6osHavaeTr orpaHUYeHUE MpeICcTaBIeHUA R
Ha rpymmy (. Omnepatopel Ry(g), ¢ € G, xoMMyTupyioT ¢ J, Tak
YTO OHM COXpaHAT oba mommpoctpaHcTBa D, (Q), v = 0,1. Cuemo-
BaTeNbHO, [0 pacnagaercd Ha ABa HpelcTaBieHus Ry ,. D1ty npel-
crapienus Ry ,, A € C, v = 0,1, rpyunst (G HA30BEM KaAHORUECKUMU
npedcmasaenusmu. OHu meifcrBytor Ha Di_n_y ,(C) caBuramm miu
Ha D,(Q) mocpeacrtBoMm mpaBoii yactu Gopmyisr (3.1). Mx MoskHO
pacrnpocTpaHuTh Ha mpoctpancTBo D, (L)) obobimennbx GyHKmMiA f
u3 D'(Q) weTHOCTH Y OTHOCUTENRHO J. BunnHeiinasa popma (3.2) unH-
BapUaHTHa OTHOCUTENBHO Hapel (R ,», Ri—pn_xu).

Bosbmem B R eme omun konyc: € : [[z,2]] = 0,2 # 0. On ectn
o6bemuuerre C U (—C). Paccmorpum cedenune £ ororo KOHyCa TH-
MePIITOCKOCTRIO g = 1. Ero MOKHO 0TOMRIECTBUTL € ABYTIOIOCTHBIM
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runepGononaom L: Touke & = (%1,...,2Ly) U3 L MBI COMOCTABIAEM
roury T = (1,21,...,2,) u3 L.

I'pynna G umeer Tpu op6uth! Ha ) pu aefictBun u — ug/(ug)n,
a nMmenHo, ase opbutel QT = {ug > 0} u @~ = {uy < 0} pasmep-
voctu n — 1 u oany opbury Qo = {ug = 0} pasmepuoctu n — 2.
ITocmenmIor0 MOKHO OTOMKAECTBUTL ¢ MHOTOOGpasmeM S u3 § 2: Tou-
Ke $ = (81,...,8p) U3 S MBI COMOCTABIIAEM TOURY §= (0,81,...,8p) U3
Qg. Muosecrso ' = QTUQ™ MOMXKHO 0TOMASCTBUTDL C ABYIIOIO0CTHLIM
runep6omonom L = £. OrobpakeHne cTpOUTCA ¢ IOMOIIBIO 06 pa-
syromux kouyca C’: Touke u m3 ) comocraBiseM TOYKy T = u/ug
u3 £. VIMEHHO 1105ToMy MBI Ha3bIBAEM IIpeACTaBileHU R, KaHOHU-
YEeCKUMM TIpeACTaBIeHnAMY Ha JBYIIOJI0CTHOM runepbononae. Mepbr
Ha L 1 ) cBA3aHBI Tak:

dx = |ug|' " du. (4.2)

Bepuenmca k konycy C. Ero ceuenme £F rumeprurockoctsio zg = 1
MOYKHO OTOMAECTBUTH C IpocTpancTBoM Jlobauesckoro L. Orpanu-
unM pyurmmy u3 Di_p_y ,(C) Ha LT = £1. M1 monyumM HekoTopoe
npocTpancTBo Dy, ,(L1) dyrrmmii na LT. Ono comepsur D(LT)
u cogepxurca B C°(L1). Ha wem (u, B wactnoctu, na D(L1)) npen-
craBieHne R , cramoBurcsa OpencraBieHueM U cIBUMaMU.

IIycrs ¢ynxmmsa f npunHaniexut Di_p_» ,(C). Ee orpamnuenns
f(u) ma Q u f(z) ma LT = LT cBAzanb Tak:

fu) =u) "M f(x), & —F = u/|uol. (4.3)
Jlemma 4.1. Iyems f € D1i_pn_x,(C). Ecau Re A > —v —n/2, mo ee
oepanuvenue wa LT = Lt npunadaexncum L*(LT, dx).
Onpenmemum onepaTop Qa,, @ Pi—p_x,(C) — Dx ,(C) dopmyoit
@xv =c(A,v)ByoJ,

TakK 4YTO B Q—peaHI/I3aL[I/II/I MBI IMeeM

(@ (1) = e\ 0) / [T, v ] f(w) o (4.4)

Q

Omn conetaer Ry, ¢ Ri—n_x,. B cuny (3.5) u (3.6) Mb1 uMeeMm

Ql—n—)\,l/ QA,V =F. (45)



106 B. . MOJIUAHOB

Iycrs (f, h)x,, — Gumumeiinas popma:

(. Waw = 5{Q@uuf, Bo (4.6)

Ona vHBapMaHTHa OTHOCHUTENLHO mapbl (R ., ny). B wactHOCTH,
MJIA BEMMECTBEHHBIX A 9TO »PMUTOBa (opMa, MHBAPUAHTHAA OTHOCH-
tenbHo Ry . Ilepeiinem k L1, Ucnoassysa coiictBo yernoctu (4.1)
u cootHormenue (4.3), MBI MoskeM mepermicath (4.4) n (4.6) kak uH-
rerpadnt mo LT u L1 x LT:

@wﬁ@z/fw@wﬂwm

L+

(f, Waw = / By, y) () R(g) didy,

LtxL+

riae
Bxle,y) = cOun){ (e, ] + D + (=Dl ] = D). (47)

Hasosem sapo Ej ,(z,y), omeparop Qx, u dpopmy (f, h)x, #0pom
Bepesuna, npeobpazosanuem bBepesuna u popmoii Bepesuna cooTBeT-
CTBEHHO.

O6ob6uiennble GyHEINAN 0h_,_) , Ha () TepexXoJAT B QYHKIWIO Ha
Lt ToxkaectBenHO paBHylo emuHunie. OnepaTop (), NEpeBOAUT ee
B ceb.

Kanonmdeckoe mpencrapienne Ry , MOpokaaeT CileIyIOMUe Ipe-
craBmenusa Ly , u My ,, cBA3aHHbBIe ¢ TpaHuIeii {2y MEOT00Bpasmit QF
(epanuunsie npedcmassenus).

CoOTBETCTBEHHO MOJAPHLIM KOoopAMHATaM ¢, s Ha LT BBegem na {2
MOJIAPHEIE KOOPAWHATHI Ug, 8, TAe § € S:

u=(ug, /1 —ud s1,...,4/1—ud s,_1,1).

Mepa du B »tux koopmunatax ecth du = (1 — ud)?dugds, cm. (2.20)
TS Y.

MMycts f — dyurnua us D,(Q). PaccMoTpuM ee Kak QpYHKINIO OT
MOJIAPHEIX KOOPAMHAT U, 5. PaccMoTpum ee pan Teimopa ag+ayug+
asu + ... MO CTemeHsAM ug. 31eCh am = am(f) — pynrimu uz D(S).
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O6ozmaunm gepes X5(Q), k € N, v = 0,1, npocTpancTso 06obmen-
HBIX QyHKIWIA u3 D, (), uMerommx By

k

> em(5)8" (uo),

m=0

rae om € D(S), § — neapra-dpynrnua Jdrpaka Ha MpAMOIA, §m) — ee
npousBoanble, m = v. [ycts ¥, () = USF(Q).

OGoznaunm uepes a;(f) rosdpduunentor Teiinopa ¢pyurumm f* =
(1 —u2) f. Me1 umeem

(1—ud)? Y aw(f)uf = Y ap(f)uf. (4.8)

k=0 k=0

D10 mosBoiger BuIpasuts af(f) depes ax(f) u o6paTHo — mocpen-
CTBOM TPEYroJbHBEIX MaTPUIl C eIUHUYHON JMaroHaIbIo.

O6o6mennas pymrrmms ¢(s)6(™ (ug) aeiicTByer wa ¢ymrmmio f €
D, () cienyronmM o6paszom:

(6™ (o), flg = (=1)"ml{e, a3 (£))s. (4.9)

O6o3naunM dYepes L), orpaHWdYeHWe NpeJcTaBileHUA [y, Ha
¥, (). Do mpecTaBieHNE 3aNMCHIBACTCA B BUE BEPXHER TPEyTOIh-
HOM MaTpUIEI ¢ AMATOHAIBIO 1o _p_rym, M EN m=v.

O6o06iennuble GYHKIMN 13 Eff(Q) MOKHO pacCIpoOCTPaHUTL eCcTe-
CTBEHHBIM 006pa30M Ha HEKOTOPOE MPOCTPAHCTBO, HoJjiee IUPOKOE,
gem D,(Q). A wmenno, nycts 7,5(Q) — mpoctpancTBo $yHKIMIT f
kiacca C® Ha QF u Qy YeTHOCTH v 1O Uy U UMEIOIIMX pasioke-
uue Teitmopa mopsaara k:

flu)=ap+arug+ -+ aku’é + O(ulé),

rae a, € D(S). Toraa (4.9) coxpanserca ana f € TF(Q) c m < k.
MMyctes a(f) obosHauaer cronben n3 kospduimenToB Teitmopa
am(f). lIpencrapnenue M) , ZefcTByeT Ha »THUX CTOJOIAX:

M)\,V(g)a(f) = a(RA,V(f))~

OnHo 3ammchbIBaeTca B BUAE HIDKHEN TpeyTrolbHOR MaTpPUILI C AMaro-
Haub0 T1_p_xem, mEN, m=v.

MEI He KacaeMcs 37eCh BOIIPOCOB pasnokenns Ly, u My ,. 3ame-
TUM TOJIbKO, UTO, aHajoruuno [11], eTu npeacrapieHus pasiaramt-
cA B TpAMBIE CYMMBI HEITPUBOAMMBIX COCTABIAIONINX A A obIero
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nososkeHrsa: A ¢ (2—n)/2+Nu X ¢ —n/2—N coorBercrBenHo. D1
Pa3IOKEeHNA AAIOTCHA MPOCTLIMU TOJIocaMu TTpeobpazosannii [Tyac-
cona 1 Pypre, cm. §6. IToAIOCH BTOPOTO MOPAIKA AAIOT KO PJAHOBHI
KJIETKU.

5. PA3TOKEHUE $0PMbl BEPE3WHA HA D(LT)

B sTom maparpage MBI paccMarpuBaeM GpopMmy Bepesuna (f, h)i .
wa npoctpanctie D(L1), sanannyto aapom Bepesuna (4.7). Mbr pac-
KJIaJbIBaeM 9Ty (OPMY TI0 WHBAPUAHTHBIM MOJYTOPAIUHERHBIM (o p-
MaM, OTBEUAIOIIUM MpeacTaBIeHnAM Ty .

Teopema 5.1. IIyemb f,h € D(D). Tozda dag ReA < (2—n)/2+ v u
dag A=(2—n)/2+ v mbu umeem

oQ

Jh)vy = w(o) AN v, o) (Fo f, Fo_p_zh dp; (5.1
(Fhe = [ SO OWE . Pamals| g (1)
dag (2—n)/24v+2r <ReA < (6—n)/24v+2r uwdag A= (6—n)/2+
v+ 2r, r €N, Mb umeen

(f, h)aw /+Z AA mEr—m f, F5_h)s, (5.2)

20e m = v + 2s, unmezpaa 0603HaNaAEM MOYHO MKW Hce unmezpanr,
wmo u 6 (5.1), cymma Gepemes no s =0,1,...,r; nakoney, dag Red =
2-=n)/24v+2r, AZ£ (2—n)/2+ v+ 2r mu umeenm

(F. ) /+Z k>)<AA oFsoif, Fs_ s, (5.3)

2de k = v+2r, cymma 6 (5.3) codepaucum maxue xuce caazaemuie, Mo U 8
(5.2), no bepemeanos =0,...,r—1 (dagr =0 cymma omcymemeyem),
Muoxncumens w(o) daemea popmyaott (2.21),

r2—n—-A—ao)l'(-X+o0)
['(2—n—XNI(=X)

o cos(A+ n/2)m 4+ (=1)” cos(o + n/2)x
cos(A+n/2)w + (=1)” cos(n/2)x

A(A v, o) =
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TA+n—DT(A+1)
miT2A+n—1—m)

M(A,m) = (=2m)" "2\ +n — 2 —2m) -

TA+n—2—m)
FrA+1-—m)
sin A

x cos(A +n/2)xw + (—=1)” cos(n/2)7’

(5.5)

IHoxkazarensctBo. $Popma Bepesuna — 1o noayropanuaeiinaa op-
Ma, cooTBeTcTByIomasn (cM. §2) obobimeHHoN GyHKIIM

Exo(w) = (3 v) {(zn + DY+ (=1)" (20 = 1)}

CremoBaTelbHO, T€opeMa SKBUBAJJEHTHA Pa3l0oKEHNIO 9TOM 06006-
IeHHOUM QYHKIMHN ITo cheprudecKuM QyHKIUAM W, .

Cdepuuecraa GpyHrnms ¥, 3aBUCUT TONBKO OT #, = ¢: ¥, (u) =
R, 0(¢), mociaennas yHKIMA yIOBIETBOPSAET ypaBHEHUIO

Ly=oc(c+n—2)y, (5.6)

rae L = (¢? — 1)(d?*/de?) 4+ (n — 1)e(d/de) (pammanbias yacTh ore-
paropa A, cM. (2.1)). TlpuBenem omeparop L K caMoCONpsAKEHHOMY
By 3amenoit y = (¢ —1)77/% 2, em. (2.20) mns . Torma ypasHenne
(5.6) mpeBpalaeTca B ypaBHEeHME Lz= (T + 1)z, rie

~ d? d 04
L= 2—1— 2 — — —L
(e )dcz+ cdc 2 -1’

2
T=0+7.

Paccmorpnm Ha monyocn [1, 00) anddepeHImaibHBIA onepaTop

~ d? d o?
La=(-1)—=+2c—— ——
(e )dcz+ ‘de @1 ael
¢ rpanudHeIM ycioueM lime—.1 (¢ — 1)* {ap(c) — (e — 1)¢'(c)} = 0.

Y pasrenue L, z = 7(t 4+ 1)z, 7 € C, ects ypaBHenne Jlexwanapa [1].
O6osnaunm uepes ((F, H)) ckanspuoe npoussenenue uz L?(1,00):

«RH»:/F@H@Ma

IMMycts &« € R u |a| < 1/2. Oneparop L, umeer HeIpephIBHBINA
CIEKTP KPATHOCTH OAWH, Jeskanwmii Ha (—oo, —1/4]. CooTBeTCcTBYyIO-
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mee pasioskeHre 1o cobCTBEHHBIM (yHKIMAM (paBeHcTBO [lapceBa-
JA) €CTh
(o)

<<F,H>>=/Q(@J)<<F,PF“>><<PIQ,H>> dp,  (5.7)

T=—1/2+ip

— 00

rae P7%(c) — ¢ysrima JlexaHapa mepBoro poaa,

1
Qa, 1) = _E(2T+ Dcostm -T(a—7)T(a+7+1).

Tenepb comoctabum Gyukmmm f € D(LT) caenyromyro ¢y
(M f)(e) ma [1,00):

(MF)(c) = / F(2) 6(n — c) e,

rae 8(t) — menbra-pyHrnmA Jupaka Ha TpAMOA. DTa GYHKIMA UMeeT
BUI

(Mf)(e) = (¢ = 1) 9(e), (5.8)
rae ¥ € D(R). Ecau & — nokanbHo mHTerpupyemas GyHkmmsa na L1
3aBUCAIIAA TOJNBKO 0T &, = ¢: B(x) = F(x,), 10

/ O(z) f(x)de = / F(e) (M f)(c) de. (5.9)

Mpumenum (5.7) ¥ QyHRIUAM
F(e)= (" =) {(e+ 1)+ (=1)"(e = D},
H(e) = (¢ = 1)*"*9(e),

rae y(c) 6epercsa us (5.8). ®yuruusa F(c) npunannesur L(1,00) aus
Re(ar + A) < —=1/2, Re(ar + 2X) > —1. HNasa ¢yurmmn Jlexannpa Po%
MBI Bo3bMeM Bhipaskenue (cMm. [1], 3.2(3))

—af2
1 c+1 1—c¢
P-“ = | —— Fl—- 1: 1. —— .
(o) Ia+1) (c—l) (T’T+ ety )

Wurerpan ((F, P7 %)) cxomurca abCcomoTHO A

Rea>—1, Re(-A—a+71)>0, Re(-A—a—-7—-1)>0,
Re(A+a+1)>0 (5.10)
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W BRIUMCIAETCA ¢ moMolnbio popmya [1], 2.4(4) un [2], 20.2(10). B
pesynbTaTe MBI MOJNy9aeM

_2a+>\+1f(—/\—a—r—I)F(—/\—a—l—r)x
- T(=MT(=A—«a)
Sin 77

sin(A + a)7

(F, P77Y)

x |14 (=1)”

MMycts ReA < (2 — n)/2. Torma yciopus (5.10) mo3BoaA0OT B3ATH
a = 5. llyctb 7 = 0 + v, Kak u panbire. Torma ycaosua (5.10) c
Rer = —1/2, mam, uro 1o ke camoe, Reo = (2 — n)/2, nator

(1—n)/2 < Red < (2—n)/2. (5.11)

Pasznoskenne (5.7) ¢ Hammmu F' 1 H MO¥HO TIPOJIOIKNATH IO & B TOY-
ky o = . Torma ((P7%, H)) cranosurca pasubiM (27) 71 (W, f)o+,
em. (5.9) u (2.19), a Q(a, 7) npespamaerca B (27)"~1w(s). Oronua-
TeNIbHO, YMHOMKaA 9TO pasiioskenue Ha c(A, V), MBI MOIydaeM

oQ

EVI/(.UO'A/\,I/,O'\IJU dp, 5.12
= [e@rne | o a )
riae w n A garorca popmynamu (2.21), (5.4). Do pasnoskeHue Bbl-
Beaeno ais (5.11).

Kak ¢ynkmmsa or ¢ GyHKIMA A MMeeT MONIOCHI B TOYKaX

c=A—k, oc=2—-n—A+1 (5.13)
¥ HYJU B TOUKaX
c=1—-n—A—k o=2+1+1 (5.14)

rne k,leNuk=v,l=v.

CrenoBatenbHo, pasiokerne (5.12) MoskeT GBITH MPOTOIKEHO B
MONYIIOCKOCTE Re A < (2 —n)/2.

Temeph MbI Tpo 0 ENM (5.12) aHATUTHYECKN M3 BTOM MONYILIOC-
KOCTHW HampaBo. Korga mapa mojiwcoBo = A—muo=2—n—A—m
nepecekaeT TUHWIO MHTENPUPOBaHUA — MpAMYyIo Reo = (2—n)/2, ona
[aeT MOMOJHUTENBHOE ciaaraemoe [, . DTo ciaraeMoe paBHO YMHO-
*KEHHOM Ha 27 PasHOCTU BLIYETOB I10ALIHTEr PAJILHON QYHKIUNA B 9TUX
MOJTIOCAX, WITH

Dy =47 Resgprem w(o) AN v, 0) - ¥y = M(A,m)¥x_p,,
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rae M (A, m) maerca Gpopmyioii (5.5).

IlycTh mapa mosrocos monagaer Ha auHnio Reo = (2—n)/2. Eciun
®TH MOJIIOCH PA3NWYHbI, TO BKJIAJ »Toil mapel paseH (1/2)D,,. Eciun
®TH MOJNIOCH COBIAJAIOT, TO OHU 06a paBHE! (2 — n)/2, Tak 4TO HO-
MOJHUTEIBHOE CllaraeMoe UCUe3aeT U3-3a MHOKNTENA 0 + (n—2)/2 B
w(e). O

Pyurima A UMeeT cilegyionme cBoHcTBa (0Tpaskalolue SKBHUBA-
aeaTHocTh T, 1 To_y_y ¥ cBoficTBO (4.5)):

AAv,2—n—0) = AN v, 0), (5.15)

A v,o)A(l—n—Av,o)=1. (5.16)
Teopema 5.2. Jas —1 < Red < —1/2 fopma Bepesuna (f, h)x, u
npeobpazosanue Bepesuna Qy , oepanunenw e L*(D, du).

IHoxazarenbcTBo. TocraTouHo mokaszaTh, uto A ¢ o = (2—n)/2+ip
Kak ¢yHEIUA oT p € R orpammuena Ha R. Ho »To crenmyer m3 ee
MoBeeHUA Ha GECKOHEYHOCTH:

AA, v, (2= n)/2+ ip) ~ const - ' 7",
em. [1], 1.18(6). O

ITycts A BemectBenHo M A < 0. Torza mpencraBienue Ry ,, pac-
cmaTpuBaemMoe Ha D(D), yHUTApU3yeMO 0THOCUTENBHO (popMEl Bepe-
3WHA, B3ATON C TIOXOIAINMM 3HAKOM (YHUMApHble KAHORUECKUE NPEQ-

CMABAEHUT).
Samerum, yto (2.23) moxHO BhBecTH M3 (5.1), B3aB (5.1) B Touke
A= —y—1. B camom jgeie, o6obmennas yHrwma (2, + 1)>‘ peryasap-

Ha B ®Toi Touke, a o06GobIeHHads QYHKIMA (L, — 1)>‘ nuMeeT TpoCToit
Hoawc ¢ BoideToM 2782, _16.

6. [TPEOBPA30BAHUA [IYACCOHA U PYPHE,
CBA3AHHBIE ¢ KAHOHUYECKUM MPEJCTABIEHUEM

Ona ¢yurimm ¢ € D(S) pacecmorpum ee mpeobpasobanne [lyac-
cona P, kak orpanuuenue Ha LT = LT wHerkoropoii ¢pyHkimu us
Di—pn-x(C). Teneps nepeiinem ot LT & Q. Has sroro B (2.2) nepe-

mmmen [z, 5] kak [[7,5]] u saTeM mcnoabsyem (4.3). Torma ME! TOTY-
unM orobpaskenue Py, , 1 D(S) — C™(Q'), 3anaBaeMoe popMyIoi

(Pay o) () = w3 / [T, 11 ().
S
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Ono cnmeraer To_p,_, ¢ Ry ,. HazoBeMm ero npeobpazosanuem Ilyac-
COMA, COAZAHHBIM C KAHOHUYECKUM npedcmasaenuem Ry ,. 3nech ML
paccmarpuBaeM Rj , kak orpammdenne Ha C°°(Q') mpeacraBieHusa
Ry, ZdeificTBylomero Ha o6obuennnx ¢pyurnuax us D'(Q).

IIpeo6pasoBanme Ilyaccoma B3amMoIeMCTBYET CO CIIETATONIMMM
omepatopaMu A, n @), cAegyrommM obpasoMm:

P)\,V,UAU = j(U)P)\,V,2—n—Ua
Q)\,VP)\,V,U = A(A, v, U)Pl—n—)\,u,m (61)

TlepBoe M3 ®TUX COOTHOIIEHUHA cieayer u3 (2.5), Bropoe — u3 $op-
Myabl (6.6) mmke ¢ momorplio (6.4). Teopema 2.5 maer:

Teopema 6.1. Jag K-punummnotl pynxyuu ¢ € D(S) uo & (2—n/2)+7Z
npeobpaszosanue I[lyaccona umeem caedyouLee PaszaoNcenue NO CMENE-
HAM Ug:

(Pry,o0)(u) = u(l)—n—A—U,V Z(Co,kgo)(s) ugk
k=0
+ug Y (Doge)(s) - ug (6.2)
k=0

20€ U UMEEM NOATPHBLE KOOPOUHAMBL U, S, CM. §4.

—a-2— —Ato-1
“Benymwue” MHOMUTETN U 2w g to-lv g (6.2) maror mo-

miocel Ipeo6pasosanus llyaccona Py, ,. OHM pacmonaraioTca B 1I0-
mocax Gyurmmu A(A v, o), cm. (5.13). Ecau nomoc y TprHAIIERAT
ToJNbKO onHoit m3 cepuit (5.13), To ou mpocToit u Py, , UMeeT B HEM
BBIUET

5 (=D* .
Prxya-—p =2 o JA=k)- &g, k=,

1l
( l') ol [=v,

Pryon-ayi=—2

rae & — omeparop D(S) — X¥(Q), k € N, k = v, onpenenennsbrit
clleayIommM 06pa3om:
k720 ( :
— 7W km .6 k—2m )
Exnk(p) Z k —m)! A—k,m(P) (uo)

m=0
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OH 3aBUCHUT 0T A MepoMOpP(PHO — C MPOCTHIMU TONIOCAMUA B TOUKAX
A€ (4—n)/24+N, rakmmvu, 9to A+n/2 < k <2A+n—2. On cnmeraer
To_n_xyk € La,y.

Ecan nomoc p npuHaainexnt obenm cepusam (5.13), 1o A € (2 —
n)/24+N u on Broporo nopsanka. I[lepBble TopaHOBCKUE K0P PUIleH-
Thl MOMKHO HalMcaTh aHaioruudo [10].

BosbMeM BbrdeT 0Genx dacteid (6.1) B o = A—k, k = v; MbI oay-
Eiz1V1

1 .
Qrvérr = 5(—1)'/19!1(2 —n—A+k) - M k) Pi_n_xpa-k, (6.3)

rae M(A k) naerca Gpopmymoii (5.5).

Temneps paccmoTpuM pyHEmio f B (2.3) Kak orpaHUYeHre HA Lt =
Lt mekoropoit gpyukumm us Di_,_» ,(C), 3arem nepemmmenm [z, s|] Kak
[[%,%]] u ucnoansyem (4.3) u (4.2). Mbl nonyunm unTerpada mo £ c
MHOMKUTeNeM 1/2; MOoCKoJbKy oToOpameHne u +— & = & HaKpbIBAET
LT mBaxapr. OT6pachBag 3TOT MHOKUTENb, MEL HOJYYUM OIIepaTop
Fyvo: Dy() — D.(5), oupenenenusiii ¢popMyIoi

(Faw o f)(5) = / [, )72 ().

Q

WNurerpan abcomorHo cxomnresa npu Reo > —1/2, Re(A+ o) > —1 n
MOKeT OBITH IPOJIOJKEH aHAJIUTUYECKA 110 0 U A 10 MepoMopdHO
¢ynrmm. Hazosem omepatop F) , , npeobpasosanuem Pypve, cegsan-
HBLM ¢ Kanonuveckum npedcmasaenuem Ry ,. On cuneraer Ry, ¢ 1.
IIpeo6pazoBanusa [lyaccona u ®ypbe conpskeHsl Apyr Apyry:

<F>\,V,Ufa §0>S = <fa Pl_n_xyyﬁ§0>ﬂ~ (64)

[Mpeo6pazoBanure Pypbe B3aUMOIEUCTBYET CO CIIIETAIONAMU OTIe-
paTopamMu A, 1 @y, ClIeIyOUUM 06pa3oM:

AUF)\,V,U = j(U)F)\,V,2—n—Ua
Fl—n—)\,V,UQ)\,V = A(Aa v, U)F)\,V,U~

N TN
(@) I eN
D Ot
=

TlepBoe M3 »TUX CooTHOIIEeHUHA cienyer u3 (2.6), Bropoe Gyzmer mo-
Ka3aHo B §7.

Homrocer mo ¢ npeobpazoBanusa Pypbe pacmonaraoTcia B HYJIAX
(5.14) ¢ysrmmm A. Ecam modioc j OpWHAMIERAT TOIBKO OAHON M3
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cepuit (5.14), To on mpoctoif u Fh , , UMeeT B HEM BBIUET
Fyxpicn-ack=2j(1=—n—=XA—k)-bxy, k=v,
Fyxpoagiqr = —24_5_o_j0by;, [ =v,

rae by — ‘rpammunnii’ omepatop D,(R2) — D(S), ompenensemslii
depes Koo pPuimenTol Teiinopa (cm. §4):

[k/2]
bai(f) = Z_: Wl—n—,\—k,k_m(am(f)). (6.7)

Omnepatop by ; MepoMopdeH o A ¢ IPOCTHLIMU IOMIOCAME B TOUKAX
A€ —(n+2)/2-N, rakumu, uto —A+ (2—n)/2<k<2—-A—n. On
cumeraeT Ry, ¢ Ti_p,_x_;. CooTHoUIeHNE (6.4) maer cooTHolleHMe
JUISL BBIYETOB:
(=1*
(ba k() p)s = T<f’ §on-x(9)a (6.8)

OnepaTopsl by m ¢ m < k MOKHO PacIpoCTPaHUTh eCTECTBEHHLIM
o6pasom Ha mpoctpanctso TF ().

Ecau momoc y npuHatiexnT o6enm cepusm (5.14), To A € —n/2—
N u om BToporo nopsaara. IlepBele mopaHoBCKUEe K02 () PUITUEHTEl MOK-
HO HamuicaTh aHajorwdHo [10].

dopmyna (6.7) Beipakaer by p(f) depes rospdunmentor Teitmopa
am(f) mocpeacTBOM TPeyroNbHOW MATPUIBI ¢ eIMHUYHON AnaroHa-
p10. CrenoBaTelbHO, KO OUITMEHTHI dyy, ( f) MOMKHO BBIPA3UTH Yepes
by x(f). Bor aBHLIe BHIpasKeHU:

[m/2]
am(f) = Z W)\+1+m—2r,7‘ (b)\,m—Zr(f)) ; (69)
r=0

BTy GOopMYJIy MOXKHO MOKa3aTh ITOAOOHO aHAJIOTWUYHBIM (QOopMyJIaM B

[10, 12]. Hdas ai,(f) nmeem
[m/2]

(D) = Y Wisrimesnr (Brm-2r(F) (6.10)
r=0

3mech W;,r — omepatop B D(S), onpenenennniit anasoruduao W, ¢
ITOMOIIBIO MTPOUBOAAINIER PyHKIMN:

ad N _ c+2—-1 o4+1-1 n
> wh i (upt = (1= p) WF( ;0+—;p)'
k=0

2 2 2
(6.11)




116 B. . MOJIUAHOB

Mo [1], 2.1(23) ¢ysrmma (6.11) ects Gynrmmsa (2.11), ymHOxKeHHAA
#a (1—p)~'=7. Bmecre ¢ (4.8) 7o BEBOoAUT (6.10) M3 (6.9). B cBOIO
ouepenn, popmyaa (6.10) ¢ (4.9) u (6.8) maer BEIpaskeHne “crTaporo
6asuca’” gpé(m)(uo) B X, () uepes “HoBuIf Gasuc” & :

(/2] \
m:

306(m)(u0) = Z m g)x,m—Zr (W;—n—)\+m—2r,r(¢)) .

r=0

Paccmorpum mpeobpaszoBanusa Ilyaccona u ®Pypre B modrocax
ApYT Apyra: P)x,l/,)\+1+ma P)\,V,l—n—)\—ma F)\,V,Z—n—)\+ma F)\,V,)\—ma rae
m = v. Toraa stu mpeobpazoBanusa 06JaTaI0T HEKOTOPHEIMU CITEIH-
JILHBIMU CBOMCTBaMM.

Hana npeo6pasoBanuii Illyaccona Py, xti4m U Pxy1—n—r—m Bely-
e MHOKUTENU — 5TO p° u p . IlepBbIfi U3 HUX — MHO-
rousien oT up. Purcupyem k € N u Bosbmem Red < —k — n/2. To-
raa asas Beakoro m = 0,1,... &k Bropo#i Beaymmuii MHOXKUTEIb €CTh
o(ué), TaK 4ToO, B UaCTHOCTU, o6pa3bl npeobpasoBanuil Py , ati4m 4
Pryi-n—x—m JTeKAT B TF(Q), m MBI MOskeM MPUMEHUTH K HUM T'pa-
HUYHBIE OMePATOPHL by ., © < k. DTU TpaHWYHEIE OMEPaTOPHl OKA3bI-
BaroTCA 06pAaTHRIMU ollepaTopaMu AJsA npeobpasoBanuii [lyaccona —
C TOYHOCTBIO /0 MHOMKUTENA uian onepatopa A,. A MMeHHO,

—2A—n—m,v

Teopema 6.2. IIyems k € N. ITyems Re A < —k—n/2. Tozda dasm < k
UM =V M UMEEM

b)\,m o P)\,V,l—n—)\—m = A)\+1+ma (6 12)
b)\,mOP)\,V,)\+1+m:j(A+1+m)'Ea (6 13

a dag r,m < k,r £ m, Mb uMeem
b)\,r © P)\,V,l—n—)\—m =0, (614)
b)\,r o PA7V7>\+1+m =0. 6 15)

JokazareascrBo. Pacmorpum (6.12) u (6.14). Komnosumus by , o
Py vi—n—x—m ecTb omeparop D(S) — D(S), cuneraromuit Thii4m ¢
Ti_pn-yr—r. CilenoBaTelbHO, €ClU I # M, TO DTOT OIEPATODP paBEH
uyato. Ecau r = m, 10 oH ectb oneparop Axyiim ¢ TOYHOCTBIO 10
MHO¥mTeNA. [To (6.2) kosdPuiment s Py v i-n-r—mip nepex p™
ecTs C1_n_r—m,0¢, KOTOPLIA paBeH Axyi4mep, cM. (2.18) u (2.17).
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C npyrofi cTOpOHEI, cTapImnil dieH B by ,, ecTh KosppunmeHT Teii-
I0PA Gy, . ClleHoBATENBHO, KOMIOZUINA bx m 0 Pr y1—n—r—m — 9TO B
TOYHOCTH Axy14m. AHAIOTWUYHO HOKa3bIBaloTCA paBeHcTBa (6.13) u

(6.15). O

IIpm ycaoBusax TeopeMbl 6.2 MBI MOKeM TIPUMEHUTEL 0060 0ITeHHbIE
GYHKIIUN U3 E,’f(Q) kK o6pazam npeobpasoBanmii [lyaccona, yuacTtBy-
ommM B TeopeMe 6.2. Crenoatenbho, B kadvectBe [ B (6.8) MEI
MOKeM B3ATb QYHKIMIO U3 2TuX o6pazoB. B pesynbrare, cnonab3ys
Teopemy 6.1, MBI Toay4daeMm cienyioliee neficTBue 6a3MCHBIX 0606-
meHHBIX GyHEIWMT 3 LE(Q).

Teopema 6.3. Ilyems k € N. ITyems Re A < —k—n/2. Tozda dasm < k
UM =V M UMEEM

<€1—n—)\,m(’l/)), PX,V,l—n—X—mSD>Q = (_1)mm' <A)\-|—1+m’l/)a g0>5a
(€1-norm), Py w1 = (—1)ml SO+ L m) (i, 9)s,

a dagr,m <k, r#m, Mu umeem

(E1mn-ar (V) P51 5 mla =0,
€1on-ar(¥), P5 ), Xp14m#da = 0.

Temneph, UCTONb3YA cooTHoImeHne (6.4), MBI MOJKeM pacmpocTpa-
uuTh npeobpasoBanus Pypbe F , o pn_rym U i\, r—m Ha 0G0OIIEH-
arie pyrrmmu ¢ us XX (Q), m < k. A umenno, ana Red > (2—n)/2+k
(MBI 3aMenma A Ha 1 —n— A) um < k, m = v, MBI ToNaraem

{(Fxwr=mC9)s = (¢ Pi_p 3, Xom$)0
<FA,V,2—n—A+mCa §0>S = <Ca Pl_n_xyyyz_n—x+mgp>ﬂ'
Torma m3 TeopeMn! 6.3 caenyeT

Teopema 6.4. Ilpeobpazoeanus Pypve Fy y o n_rtm % Fx oy r—m T649-
WMCT 06paAMHUBLMU NPEOOPAZ0BANUIMYU 0 E) py — € MOUHOCTMBIO 00
MHOHCUMEAT UAU onepamopa Ay, bosee MoOUHO, UMEIOM MECO Cae-
dyrouue coommowenus — 0ag m,r < kum=r=v:

Fxua—mo&nm = (—1)"mlAs_, _xim,
Frxvomnagmo&am =(=1)"m!j2—n—-A+m) E,
Fxva—moba,=0,r#£m,
Fxpa-n-aymoéar =0, 7 £ m.
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OT GopMyNbl TMOKA3BIBAIOT, UTO OTOOGPaKEHUA F) y o p_r4m H
F\ v x—m, OlIpenesNeHHEIe TIEPBOHAYANbHO Kak oTOoOpaeHWA B TPO-
crparctBo D'(S) 060bimeHHbIX GYHKINA Ha S, Ha caMoOM Jefie ABJIA-
10TCA 0TOGpaskeHUAMEI B pocTpatcTBo D(S).

Haxkomerr, ycranoBuM ciiemyioliee cBoOcTBO. MBI UMeeM mpaBo m0-
noxuTh 0 = A+ 1+ m B (6.1): B o10ii Touke Mpeobpazosanue Ilyac-
coHa Pi_p_) . UMeeT momioc, Ho ¢yuknma A(A, v,0) UMeer HyIb.
PackpbiBas 2Ty HeollpeneeHHOCTD, MBI TIOJIyYaeM IJsd m = v

QxvPryrsiom =T(Am) &1 n_xmoAi_n_xr—m, (6.16)
rae
TA+n—-DI'(A+1) sin(A 4+ n/2)m - tan Aw
T(A,m) =— . .
T2A+n+m) cos(A+ n/2)m 4+ (=1)¥ cos(n/2)x
(6.17)

7. PABJIOKEHVE KAHOHUYECKMX [PEACTABJIEHWHA

MBI orpaHUUMMCA OBIIAM CIydaeM: A JTERAT B TIOTOCAX
In={A:=n/24+k<ReA<(2—n)/2+k}, keZ.

Cayuaii (A): A € I,.

Bospmem ¢yurunu f € Di_,_x,(C) u h € DX,V(C) U pacCCMOTpPUM
ux orpanwuenus f(z) m h(z) ma LT. ITockombky A € Iy, mo memme
4.1 obe ¢yurimu f(z) u h(z) npunamnexar L?(LY dr). Hanumem
A Hux popmyny [naumiepens (2.22) u nepeiigeM B 9T0il Gopmyite
K orpannyeHnaM f(u) u h(uw) ymrmmid f u h va Q, cm. (4.3). Jle-
Bad vacTh npeppaimaerca B (1/2)(f, h)q. Kommonentsr ®ypre F,f u
Fy_p_zh cranosarca (1/2)F) , of n (1/2)F; ~h. Cnenosa-
TEJBHO, MBI TTOJIyYaeM

—n—xl/,2—n—

oQ

1
,hya = —w(o){F , < ~h dp. (7.1
(e = [ GO Prinf Fr 5paeas| o dp (1)
— 00
Teneph, MCHOAB3yA cooTHomeHne (6.4), MBI TepeGpocuM IIpeobpaszo-
Bamue ®Pypbe ¢ h Ha f — Kak nmpeobpaszoBanue Ilyaccomna. MeI momry-
unM GopMyily, KoTopasd AaeT pasjoskeHue QyHKuMU f, paccMarTpu-

BaeMoii kak obobimennad pynrima (us Dl (Q)):

7
= —w(o)Py yocn—oFh 1o dp. 7.2
f / 5 (0)Pry2 Aok o=(2=n)/2+4ip r (72)
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Teneps BosemeMm (pynrmun f € Di_,_x,(C) m h € D;_, 5,(C).
Torma ansa A € Iy obe ¢pyurmmu f(x) u h(x) cHoBa HpI/IHaI[JIyeH{aT
L*(L*,dr). Bosbmem ¢opmy Bepesuna ot orux ¢ynkiwmii. B cuiy
TeopeMHl 5.2 MBI MosKeM HalicaTh pasioskeHue (5.1) »1oil popmbl,
Kora A mpuHaMIexuT mogoce If 1 (1 —n)/2 < Red < (2 —n)/2. He-
pexonas k f(u) n h(u), Kak BBIIIe, MBI IOJNyYaeM pa3iokeHue GpopMBI
(f,R)r, — TioKa eme mas I :

oQ

1
(f,h),\y,,:/ TN, 0N Frnof, Py ah)s

— 00

d
o=(2—n)/24ip P

(7.3)
Ceiiuac MBI B cocToAHNE Hoka3aTh (6.6). Bospmewm (7.1) ¢ 1—n—2A
BMecTo A AnA ¢yHEIUi Q) f 1 h. MBI monydaem

71
vfih)a= 5 Fionawo v 5, ol dp,
@t W)= [ GNP r o Qo Fraghs|
(7.4)

rae f u h npunagnesxar D,(2) u A € Iy. Cpasuusasa (7.3) ¢ (7.4) u
npuEEMad Bo BHMManue (4.6), Ml Toaydaem (6.6) cravama mas I
a 3aTeM 10 aHAJUTUYHOCTH [JIA BCEX BO3MOMKHBIX A.

Temnepr pacupoctpannm (7.3) Ha mosocy I : —n/2 < Red <
(1 —n)/2. MIycte A mpurHagmekuT oToii momoce. Torma 1 —n — A
MIpUHAIIEHKAT IS'. Hamumiem (7.3), 3amenuB A Ha 1| —n— A, 134 napel
Qxvf m Q3 h. Ucnonpsya (4.6), (4.5), (6.6) u (5.15), (5.16), M
nonydaeMm (7.3) mua I; . Takum o6pazoM, MBI UMeeM CIEAYIONIYIO
Teopemy:

Teopema 7.1. lIyems A € Iy. Tozda kanonuneckoe npedcmasaenue
Ry, pazaazaemeds o npamoll unmezpan npedcmasaenull wenpepuanod
cepun ¢ Kpamuocmyio odun. A UMENHO, CONOCMABUM 6CAKOT PynK-
yuu f € D,(Q) cosoxynnocmsy ee womnonwenm Pypve {Fy,,f} ¢ o =
(2—n)/2 + ip. Omo coomeememeune G-sxeusapuanmuo. Hmeem ae-
emo fopmyaa obpawenua, cm. (7.2), u pazroxncenne gopmu Bepesuna

(fyh)aw, cm. (7.3).

Cayuaii (B): A € I41, k € N.
Mpomomkum (7.2) aHAIUTUYECKH MO A M3 MONOCH [y Hampapo —
B 1osiocy Ip41. 37€eCh AONOJHUTENBbHbBIE CllaraeMble JAIOT I0JIOCH
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npeobpaszoBanusa llyaccona. Mul mosryyaem

eo k
f= /+ > mamlf), (7.5)
— 00 m=0,
DJle MHTerpad o3HadaeT IpaBylo 4dacTh (7.2) u
—1m
Tx,m = ( )
’ m!

j2—n—-X+m)"! “Eam O Fap 2 n_atm-

(7.6)

AHaJorM4yHoO aHAIUTUUYECKOE IIpoaoJIKEHUE (73) JaeT (3,Her JOITOJI-
HUTEJBbHBIC CJIara€eMble€ ITPOUCXO AT N3 ITOJIOCOB A, OHU »Ke — IIOJIIOCHI
P)\,V,U)

DJle MHTerpa o3HavaeT mpaBylo dacth (7.3).

Omneparoprr (7.6) ¢ m < k mosxno pacmpocTpanuTh Ha YL5(Q),
IIOCKOJIbKY IIpeobpasoBanue ®ypbe Fy , 2 p_rpm, BXOAAIEE B T m,

y#e pacmpocTpaHeHo, cM. § 6. Takum oGpasoM, omepaToOpHl Ty m C
m < k olpeneiieHBI Ha TIPOCTPAHCTBE

Dy(Q) = Dy(Q) + Z5(Q).
Pasznoskenne (7.7) Takke MOKHO PaCIpPOCTPAHUTh HA 9TO HPOCTPaH-
cTBO. B wacTtHOCTH, N1 06006IMEHHBIX QYHKINMIA 13 Eff(Q) WHTET PaJIbl
B (7.5) u (7.7) mcyesaior.

O6o3naunm udepes V) ,, obpas omepatopa &y m (nnm 7T)\7m).

Teopema 7.2. Onepamopst Ty m, m < k, dedicmeyouwue va npocmpan-

cmee fo(Q), ABAAWMCA NPOEKMOPAMU Ha npocmparncmeda Vy ,, m.e.
UMETOM MECTO COOTNHOUEHUT

TamTam = Tam, (7.8)
TamTar =0, 7# m. 7.9)
Kpome mozo, umeiom smecmo “coomuowenus opmozonasphocmu’”:

(Tam (), 75 1 (R))

VV__

M, m)(Ex v x-mf, By o Xgm s

(7.10)
(mam(F), 73, (B)xw = 0, 7 # m. (7.11)
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HoxazareabcrBo. CoorHomenns (7.8) u (7.9) npopepsAnTcA ¢ wc-
nosb3oBanueM TeopeMebl 6.4. Hokaskem (7.10) m (7.11). To (7.6) u
(6.3) MBI MMeeM

1
QrvmTamf = §M(/\, M)Pi_n_x v r—mIxv2-n—rtmf-

Mpumenssa (6.8), MbI oy4daem

(T (£, 75, (W) = MO M) = = A+ 7) 7 x

X<b1—n—)\,TPI—n—)\,y,)\—mFA,V,Z—n—A+mfa Fnyyz_n_X+rh>S~

ITo Teopeme 6.2 9T0 BBIpaskeHWe DABHO HYJIO AJA ' # M U PABHO
npasoii wactu (7.10) maa r =m B cuny (6.5). O

Mul BuamM, 4To pasnoskeHue (7.7) — a1o “Teopema Ilmparopa’
qiA pasnoskenusa (7.5). Takum oGpasom, B caydae (B) MBI uMeeMm
CIeAYIOMYIO TEOPEMY:

Teopema 7.3. [yems A € Ijq1, k € N. Tozda npocmpancmeo D, ()
nyaucruo donoanums Jo npocmpancmea DX(Q). Ha nocaednem npo-
empancmee npedemasaenue Ry, pacnadaemes e cymmy deyz caded-
eMBT: NEPBOE pasaazaemed xak npedcmasaenue Ry, e cayuae (A),
8MOPOE PA3AAZAEMCA 8 NPAMYIO CYMMY HERPUBOOUMBT npedcmas.ac-

Hull To_p_xym ¢ m = 0,1,... k, m = v. A umenno, conocmasum
ecakoti gynkyuu f uz DE(Q) cosoxynmocms {Fx,of, Tavm(f)}, 20e
c=2-n)/24ipum=01,... .k, m =v. Omo coomsememeue G-

sxeusapuanmuo. Pynxyug f eoccmanasaneaemes ¢ noMowso fopmyast
obpawenus (7.5). Kpoame mozo, umeem mecmo “Popmyaa Haanwepeass”
(7.7) 0ag popmu Bepesuna.

Hasg —n/2 < XA < 0 teopembr 7.3 u 7.1 aarT pasioskeHue yHUTAP-
HBIX KAHOHUYECKUX TIPEeNCTaBIIeHniA, cM. §5.

Cayuaii (C): A€ I_j_1, k€ N.

Mpomomkum (7.2) aHAIMTWUYECKM MO A W3 TOJOCH [y HAalleBO —

B mojnocy I_j_1. 3deck auHWIO WHTerpupoBanus Reo = (2 — n)/2
MePECEeKa0T MOJIOCH]

c=1-n—-XA—m, c=A+14+m, m<k, m=v, (7.12)
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MO ABIHTETAMBHOR (YHKIWM (970 MOMIoCH npeobpasoBannd Pyphe
F\ ) ¥ 0AIOT NOIOJIHATENbHLBIE ciaraeMble. MBI moxydaem

k

f= / + > Mym(f), (7.13)

m=0,
m=v

DJle MHTerpad o3HadaeT IpaBylo 4dacTh (7.2) u
. -1
H)\,m = ](/\ +14 m) P)\,V,)\+1+m © b)\,m~
Teneps npopomsum (7.3). 3xech momock (7.12) okasbBaIOTCA TMO-
aocaMu o6oux npeobpazopanuii Pypre. K cuactbio, dyHrima A kak
GyHEIMA 0T ¢ WMeeT HyaHU (MepBOTro MOPAAKA) B MOJNIOCAX Mpeobpa-

soBanna Pypre. CaegoBarenbto, momtockl (7.12) moapIHTEr paabHOR
GyHKIMM ABAIOTCA npocThiMu. [locie nponoiKeHns MBI TTosIydaemM

eo k
() = /+ SN mAs o ambamf, by )s,  (T.14)

m=0,
m=v

rJe MHTerpaJl o3HavdaeT IIPpaByIO YacThb (73) n
1
N(A,m) = 5(—1)”%n!j(A+1+m)—1T(A,m), (7.15)

T(A, m) 3anaerca popmymoii (6.17).

OGoznaunm depes Py ,, obpas npocrpancrsa D, () mon eficTsu-
eM mpeo6pasosarusa Il ,,. Onepatopsr Iy, ¢ m < k MoEHO pac-
npocTpaHuTh Ha npocTpancTo T,F (), MocKoIbKy omepaTopsl by
c m < k ompezeseHbl Ha 9TOM MpoOCTpaHCcTBe. B wacTHOCTHM, MOMKHO
npumernTs Iy, ¥ Pa,, 7 < k, ¥ MBI BIpaBe paccMaTpPUBATh NIPOM3-
Benerns Iy I, -, roe m,r < k.

Teopema 7.4. Onepamoput Iy ,,, m < k, F6ag0mes npoexmopamu Ha
Prm, @ umento, uMewm MeCMo COOMHOULEHUS

H)\,mHA,m = H)\,ma (716)
My Iy, =0, r % m. (7.17)

Kpome mozo, umeiom smecmo “coomuowenus opmozonasphocmu’”:

(I, (), 05, (B))aw = N(A, m){A1—n—x—mba,m(f), by ,, (h))s,
(7.18)

(T (), 5, (h)aw = 0, ~ #m, (7.19)
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ede m = v, a N(A, m) daemes gopmyaot (7.15).

HoxazarensctBo. CootHormenus (7.16), (7.17) nposepaAtoTcs ¢ 1mo-
mornpio (6.13) u (6.15). Coorromernna (7.18), (7.19) nposepsAnoTca
¢ momomikio (6.16), (6.8), (6.13) u (6.15). O

Popmynsr (7.18), (7.19) moraseBalor, uto (7.14) ecTh “Teopema
Mudaropa” nas pasnoxenns (7.13). Tarum obpasom, B caydae (C)
MBI IM€eeM CJIeAYIONYIOo TeOpeMy.

Teopema 7.5. lycme A € [_p_1, k € N. Toz0a npedcmasaenue Ry ,,
paccmampueaesoe na npocmpancmee TF(Q), pacnadaemes e cymmy
deyr caazaemuz. Ilepeoe delicmeyem na nodnpocmpancmee gynxyud,
dag komopux ur kospPuyuenmu Tedaopa am(f) pasnsn nyao dag m <
k, u pasaazaemes wax npedcmasaenue Ry , 6 caywae (A), emopoe pas-
AAZAEMCT 8 NPAMYIO CYMMY Henpueodumuix npedcmasaenudl T1_n_x_m,
m < k, m = v, deficmeyowur na cymme npocmpancme Py . Hmeem
Mecmo Popmyaa obpawenus, cm. (7.13), u “Popmysa Taanwepeas”
dag popmet Bepesuna, cm. (7.14).
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Molchanov V. F. Canonical representations on two-sheeted hyper-
boloids.

The two-sheeted hyperboloid £ in R™ can be identified with the unit
sphere Q in R” without the equator. Canonical representations of the
group G = SOg(n — 1,1) on L are defined as the restrictions to G of
the representations of the overgroup G = SOg(n, 1) associated with a
cone. They act on functions and distributions on the sphere Q. We de-
compose these canonical representations into irreducible constituents and
decompose the Berezin form.
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