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ABSTRACT. Pitale, Saha & Schmidt (Z2£% 5> 23 2 OMEMY =P VEEEROERT 5 (9, Koo )-IIEE
DHEFET D, AR CTIRZINFDEE R R0 723220 CERBENAEEL 2 FEE A ORI 238 U T
T 5. TOHAIZIX Rankin-Cohen bracket & 71 ¥ VY a XA ViAW,

1. EA

I RO IR RERIZ B A RARNREED—D e Wz 5. il LT, 7—XEKR, 7T1E¥ V2
A VP Rankin-Cohen #EiIFED H 5. AFETIE Rankin-Cohen fEAIFE % FI\ THEE RREIE X %

K9 5.
[9, section 7] IZHBWT, ENKIEXT 1 ¥ //1514 /%&%ﬂ(@ﬁﬁﬁﬁ’]&Pi%kf’ag’é‘éf"ﬂi%ktbt.
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A By (IBERRIE RO MG TH S, £ D 7 — I) 14%%51@

—1+24 i(z d) exp(2mv/—1nz), z€{z€C|Im(z) > 0}

-~ 7wIm(z) =

TRIND. By DL Z LI ESBETEIN (n+3)/2 OBMIERZRIXE n OV =T AT 11X Y
Va kA VRBAENRIZK DRI N FEZ [3, Theorem 5.5] IZEWVWTEDT ALY a XA Uik
BOERT2) —BOERFERE L. ZTOMRIZLDL, ZOTAXY Y a &A1 UHBERT 5 REIZ
RIN2 ORI L35,

BEEHIRRERIE 7 ED L oW FAET 5725 5 A BEERIREE K E AR EE A2 Maass-Shimura
WAERAZE KIENDWMAERARZRZBL TR ONDE N E S 2, ZTOMERMRERERPERT 2V —HOK
BOBEREIZBE D2 TL 5. B &Sz — iz, BEERIREE AP ER ST 2 Y —BHORBUIBN & 1345
72\, % Z T, Pitale, Saha & Schmidt (&#EEAREE RNAER LU 5 5 Y —BEORBD 58 % — L HRIEFE
RERE 2 OV —T VR RDGEIZIT 572 (cf. [6, 7]). Ti&, BIEAREE AN OREFILT 50, &
WD VR BT D 5E Y ﬁ%ﬁﬂik’é@i'éfﬁo)é?ﬁl#%ﬁ%Té ZrizMize S, £ 2T, ARETIRETHARY —
BROKXBZERT HHMEAREERXORMEEZITS. ThIk ), MEORIHOBEHEENETH S Z &HMER
na.

g % Sp,,(C) DV —FELTB. & H =Sp,y,(R)/Ke IFTIVI—MIMZEFTHS. ZTIT, Ky IF
Spy, (R) DK I8 NESHBETH D, Hilic H1F Koo ICHIBTE/HETE. 20L& IRODHEDAT
17 5:

g=pr+E€+p_.
ZIZT, Y R e IR YNy NEORE K DV —EBROEFZI/ILTH Y, p, (resp. the Lie subalgebra
po) & o, @%)ﬁ i \ZBE9 B IEREEZE (resp. KIERIEEZER) (TS d 5V —]RTH B, LEORRIE~RS
b)b%ﬁ'aﬁé: LTOE ﬂlf&)%ﬁb) V—BRE UTIREMTRWI LIZERI N,

i — )‘i+1 S Zzo %{%7}:@—'7 L ()\1,.. »)\n) e Cn &:;FJ‘[JT, (p)\,V)\) b Lle(GLn(C)) DL
MRHT, BEY A MDA 2250895, p. PHIPIZEAT LI LT, p %2 p_ +t DEENREIE Ak
TN, V=R alZHLT, Ua) 2 a DEBEBIEIRETSH. 22T, EmY A b X 25D generalized
Verma module N(\) %

N(A) =U(9) up_+e) Va
ICEVEHRTSD. N E—EOBNE L\ 2F2. N(\)Y % [4,§3.2] DFEIETOD N(\)Y ORKMERH L
5. UE)-TIEEE LT N e 1& NN EFRTTH S, [7, Proposition 4.27) IZ& D, n=2 D& &,
Sp4( ) EOBEERIREE XD 2B B S ﬁﬁﬁﬁ%@ffﬁfﬂfffﬂﬁﬁfﬁli Nm+1,1)V ICEE 25, —f#ED
ZBWTHEEROGESEDD L, IRB515

Theorem 1.1 (Theorem 5.5 [3]). E* ZENKOWE L 7ZKE n DY =T NTA XY a kA Vifified
5. Z0EE E* T gMBFE LT N((n—1)/2,...,(n—1)/2)Y KT 5.

n=2%c35&, TAEXYYaRA VBB E V21 "D 5/2 THY, N(1/2,1/2)Y 24EKT 5. 20D
#H521T Rankin-Cohen fHIIE CHEEAIGREE R A2 MR T 2EELRFEL Ko TWV5.
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Rankin-Cohen R IFRABBE X 2K T 2N L FHEDO—DTH 5. FIZAIK, IREICHEHT 55, EA-
FIRINZ £ 27 =1 b2 35 DREFARDERVPEHTH A S (cf. [1]). £ DIEAH, Rankin-Cohen FEINFED
RNAZDWTERRAZ LB DBHSNT WS ([5, 12]). ARTIE, BEERREJERIZ 9 % Rankin-Cohen 5
MFEA BT 5. AR %EBNTIZWVW S &, Rankin-Cohen #HilEIZ Y —BRORIHD T >V IIVED O IHA] & &
LZeHKE. TDEZDL &, BEHRE XD ERT 5 g-lMBR DT VY VERE 2 58T 5. £
LT, 207 Y VBO AR G U, Rankin-Cohen FEIIE % f§pk 3 5.

AWTHERLT VY IVFEE IR,

M = L(1/2,1/2) ® N(1/2,1/2)Y

EWVWIHIEDTHE. 2T, L(1/2,1/2) 1FEIH 2 DMEE N(1/2,1/2)Y D7272—D DRI KRBT H
5. REDODIEHIZFIHTE LT, N(1+m, 1)V LRAMGRRHAEZERTSE M On2RET 5. TOx%
W3 Z & T Rankin-Cohen #H5I85 [, ], DRI, N(1+m, 1)V 4L 5 28ERIRETE X & ki
TE5&512h5. D_ 2EEUKER U(g) DICT, section 2 TEEINDEDLT L. ZDL &, HARIZ,
D_ 3RE 2 DY =70 Y EOWAOERARLEHETE L. ThoDd & T, IREGEAL 72

Theorem 1.2 (Theorem 5.2). E* ZEMNKOREK LK 2, VA b 5/2DY =T VT4V akA
vk d 5. Zoe & EOMBE m T LT, REJER [D_E* E*],, & 0 TlERL, N(1+m, 1)V &4
Y5,

EHIZ LD, EOMEIZX LT N(1+m,1)Y OREAREEADEMIZEIT2HEEEN 0 TlERnwZ &
Mooz, 20X S BMEOHEARME RO EMADEHENRINZDIRITHEEEIONS.

2. RANKIN-COHEN BRACKET D] & Rk 7%
AEiTlX Rankin-Cohen bracket & RILDEHAFRIZ DWW T EMAH]Z BB,

2.1. ) —R®DOFKIHF L Rankin-Cohen bracket D%, WHIZd R 3 & Rankin-Cohen bracket ¥ 1%, 5
VIYNVEREDOHFEAOZ 20D . BEZD IS ITRBE LD %L NTHEHL TV L.
n Z#EQBERETE. 22T, G 27000 n DY YT VITav I8 9, V=TV EEEER T
5. D%0,
$Hn = {z € Mat,(C) | Im(z) > 0}
YiEDD. LTI G, 12 Z EOREBEL 2B (p,V) & GL,(C) DHBKTEERL U, T % G,(Z) D&
FA¥OREE T3, Zoe &, FABEEK f: 9, — V2T IZETAEY p ORBEERTH S L1, RO 5
HEW-TIETH D!
(1) f(v(2)) = plez+d)f(2), v=(25) €T,z € H,
(2) fIETRTOHIATIT DOV TERIENN.
Tvey—FEED n>1 08 E &M (1) PR TUIEEMIZ (2) B80T 5. M,(T) 2 T 12T 5
HX p OREERA2KkE3T5. LEERTBVWTIENDLS C°-fEBICEHEL2ED-Hb D% T IZET5H
I p O CRMEHERE NS, TnE C®(H,p)F <.
fAREZ pO T T IR AL TS 20L&, f/: GR) —V %

(o )-mrrar(: o). (¢ e

LEDD. ZDEE, FPIRTICETEIEBREIZOVWTARE. V O V* DT o* 12K LT, B4R pairing
(*, fP) ZEZ DI LIZEY, G, (R) FOERBUEBEIE NG, 72, AT) % G, (R) LOHIEA4
heds. ZoLE, AT, 2 AT) OFBZEHT

(k-p ke K)=p
i THREER o 2L TS5 20L&, EFRED, p BEENOL E f v s (vF, fP) DA
(2.1) C=($,p)" @ V* = AT)
EFET 5. —MBARELEE GL,(C) DAEBRIRTGRIIZFEL WD T (BEXHIVIRIZEMORE % [EE T
52LT) LiORMABL THEOBRKREAL I ENTES.

IRIZ, [11, section 12] 12> T 9, LOWAEAZEZBAT S, SIZHBELRI NS OEHEITS.
(p,V) % GL,(C) LOBERRITERI LT L. oL & FEABB pIIHLT por? & peo? ZBLFD K
SIZEHTS. T =Sym, (C) &L, S,(T,V) X% pIREEREEHR T x ---xT —V &35, ZZ
TTx-xTIET O pHEMTHE. ZOLE heS,(T, V) IZHLT,

(2.2) (p@7P(a)h) (u1,...,up) = pla)h(tausa, ..., ‘ayuya,)

(2.3) (p@cP(a)h)(ui,...,up) = pla)h(a usfa™, ... 7a;lu][,ta;l)
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LEHETDH. ZIT, p WEHHRBDL & R p 1P L poP 2HIZ 7P L o LEZNZTNNL. SV
WAL, ZOXIITEH L 7 R o D p LOT VY NERE AL ERVEHEOZEM S,(T,V) EIZHE
BHUZBDPEE po 1P ¥ p@o? THD. I<HONTWE LI, 77 IFIXRD LD E%%’Ji'%fﬁkﬁj\ﬁﬁj_
5. A=A, M) EZY XN > - > )\, ZifiZTETE. Z0LE BEm VoA MEEREOIGT S
GL,(C) DEERBZ HIZ N &<, T5 &,

TP @ I

p=(H1se 0 ) €(2Z>0)"
1202 oy 1 e =2D

MY 7D, eI, EEEHBERSMETH S, LIrL, ~RIZIT po P TEEEEERSME RV,
F/, 0P X 7P @}iﬂiﬁ?ifﬁfﬁ) n, kide <7 E?ﬁﬁﬁﬁﬂ&ﬁ%%%’)

T D C L@%E’Ei@%éiiﬁ"ﬁx TDHEE {e,}, <. EHEEIISLCue TIZHLT
U=y ue, & 2€H, ICHLT 2= 26, R TOLE WHIEMAFE D,D,C & E 2RO LS
EDD. C° W fe C®($H,, V) LueT,zeH, ITRHLT

(2.4) (DF)(w) = Y u,df /02, Df)() = 3 u,df/0z,

(2.5) (CH)(u)(z) = 4D [f)(yuy)(2), (Ef)(u)(2) = 4(Df)(yuy)(z)
2k ST, V) iZfi%#> C %&Bﬁ%&c Df,Df,Cf & Ef #%E#T5. 1L,y 1z DEWTHS. I
EHH p T U TR Dr DY CP & EP %
DPf=DDP Yy,  D'f=DD"'f, Df=D'f=f
Crf=ccr'f,  EPf=FEE’'f, C'f=E’f=7f
TRVEETD. ZOLE, i BMAERE DY f € C°(H, S,(T,V)) %
Dy f(u)(z) = (p@ ") (y)C*(p(y) f

WZEVEHETS. 72720,y k29, DEBTHS. n=1DEEIZE
IOV EARZERNI AR B PR EDEDTH D, £/, T=C 7hb.
BrBH ZDEE,

(2.8) Cf(u)(z) = 4y*udf 0z, Ef(u)(z) = 4uy?0f/0z
THhd. LhoT,
(2.9)
Dof(0)(2) =y OGN0 = -2V T 1)+ 4uSh () = 20T (1) + 20T L0))

BZBD. NS D,f ¥ Ef 3EZITETNZTN weight raising operator & weight lowing operator (Z—3

LTWs. 22T
o 10 — 0 o 1[0 — 0
&_i(a_x_ _1a_y>’ _az_§<a_:c+ _18_y>

THd. TDLERDVELT 5.

Proposition 2.1 (Proposition 7.3 [10]). (p,V) % GL,(C) OARRTRHIH LTS, ZDLE, f €
C% (5, V) & ue T I LT

b W)(f7) = (Dp )7 (W), - (u)f* = (Ef)"7 (u)

)
Bl E AL, ZOLE KNHTHY—
(ps )KLT,V:CKp:detk

)

B O L. 772 L,
=200 e cw=te(L A, O a= (T YY)

LEDTWVWS.

RL<HIGNTWE &S, pr =0 (T),p. =1 (T) &< &, g=p, +E+p_ & @ﬂ“é ZZT,
g = Lie(G,,) ®r C,Lie(K) 2p C =€ TH 5. p, & H, D ilZHIFHEMEZERIZ, p_ Fills S B K IE
AUEZERNIZ HRICERTH 5. LadamEic & 0, #F EOBBAD Y —BOMEMIE L OB O
VEfi% D, ® E OER LRI N5, n=2 OHEEDOMAIEHE D, ® E OHARRIZOWTE [7] 25
R'@Jé?hfzb‘.

C> MHEAE f € C®(H,,V) PIERI &I, 2 ( PFELT Ef =0 hdZred5. 958, 2
NETOHHN S, Eiio)lé'a%z [ EBRTHBIL, DD, BB BAELT (po)Lfr = 0 1A
ThHb. f0 EHUB%I@ Bl Pl p_fr=0 %:(FE#T & ’#bu\ %7z, [11, section 13.11] 12 & D,
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fe€C®(H,,V) PHEATHD LI HHARMEOELEE g & n(n+1)/2 ZHOZLEX P11 <l<m
MPIEELT

2) =Y P((rij(2)1<icj<n)ge(2)

(=1

LEILILICEETHD. TIZT, ri (2) 175 Im(2) " @ (i,j)-ﬁ}zﬁa‘f‘zbé.

Febwd e, MERIRMEROBAERRIZE T 55 HNIRTHE (2.1) &) -8 g OREZELT
Hfgxnsg. 207, KREGROMUTOEMELKIFT (L PEM ED) REEANDRLELTRSEZ LT, %ﬁ
LW Al co#EELBFONSD. 2D & 5 7%41& LT Rankin-Cohen fHIMEAMFLAET 5. EARIYIZ
KBGRMUTRRIOT VY IVEEE A, ThORBAIZAS. DF 0, —D0 (B LD) (REFEAA iﬁﬂw‘é
g @%Iﬁ,% 1 & ) b [./ T ® Mo i)}%ﬁﬁk_ﬁﬂ] @eng H’*”’C%ét % ’5‘%@ T @ Ty —> Hg 7’3){5‘@7}/1/5
ZorE I @#%i@ﬁ%: (L2 Eo) REGER & U CHRIIZ IZ % F L7 % 0% Rankin-Cohen 15
MMETH 5. FEHIRMEEROGEIZENTIE, TNSREDTIFWHYD S lowest weight N2 ML U I,
minimal K-type £ FEHENDEDEERTLHRT LR L BHZ VL. ARIEH LB LS EL—MR%E
& 5728, lowest weight X727 bV TIE72 < highest weight N7 MUIZ7 5 Z LITERE I NV, DLNOHI
< Rankin-Cohen R D % 815 5.

2.2. n=1 OFE. KEITIE—ZHOLEEE RIZHT % Rankin-Cohen FEIIED EIRFI %22 1F 5
N eERALPEFEHE TS BEEIIAIUT, 9 LOWMSEHRSE R, & Ly %

Ry = k +2v/—-1 ﬁ, Ly = —2\/—1y2£_
Y 0z 0z
IZEODEDD. Ly WEBRLOVHSLIZ LISV, HHEEIZEDESITEKFLLTWDS. 72, (€ Zx
IZxF LT
RY = Riyag—20---0 Ryyz0 Ry, L) = Ly_appz 00 Ly 0 Ly

L5, THE, DAk ORERIREIEA [ 12 LT, R & LLf HZNERT =4 M AS k420 &
k—2012725. £, BLERIGRERX f 2AERITH DI L &, L f = 0 IZ[F1HE.
DA bk OEAREEX fEe&oo1 b4 (DIEE'H%E!%ﬁ g L IEDEE m 124 L T, Rankin-Cohen
FEORE [ f, glm %

r(m+k—1\ (m+£-1\ 0" , 0°
210) S (M (M) s

r4+s=m

YEET D, ZOLE, (gl 3T A M k42 m OERERERTH .
IRIZ KRBT ﬂﬁ@i%ﬁ?ﬁ‘b%f&i‘? sly(C) DHEJE%

(8 3 D) i )

-1 0 2 \V-1 -1 2 \-v/-1 -1
Ll%. ZOLE HHHMIT, [H, R =2R, [H, L] = 2L, [R, L] = H MY >, ZTIZT,C-H %2HILA
EARE, L Z1IENV— IR MUZIRB EDIZEN— b RE LD, Dy & Dy %‘:%M%iﬂ Bz A MR
k>1&0>1 OFNRBRE TS (BOEL—FDOEDY HFIZFEUED, ﬁﬁ@ﬁi@ﬁtﬁiﬁé: CITHER).
Dy & Dy D7 =4 bR MV EENETN v,w &K, T5E, 7TV YV IVEKRE
Dy ® Dy

DREANIIRTEZ 6N S:
S (1 T<m+k—1> <m+£ )R%@st.
r+s=m

ARFEIIT (210) DBDLFEUTHS. ZD & ST, Rankin-Cohen FEIMEIZRELGH & FEH ITAHMED
RWdDIZi>TWn5.

23. n=2 DFE. KETEEER-FRILNZLZEZ 35 D cusp form yz5 DRERIZDNWTIRANS (cf. [1]).
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BFUDIIV—FRT PLEERLTEHL:

0020 0000
— 0000 Z/i_ 00 0%
- —2000 > - 0000 />
0000 0—-:00
1 010 —¢ 1 0O 1 0 4
N = —10-2 0 N I -1 0 ¢ 0
+_2 04+ 0 1 ’ —_2 0 —1 0 1 ’
i 0—-1 0 —t 0 —10
1 10 72 0 1 10-30
X ~ (0000 X == 0000
+_2 i0—-10 J» —_2 —10—-10 >
00 0 O 0000
1 01 0 1 1 01 0 —2
P. _ = 10 ¢ O P, _ 1 0 —i O
1+_2 07 0 —1 ) l—_2 0 —i 0 —1 B
i 0—-1 0 —7 0 -1 0
1 000 O 1 000 O
P, — (010 =2 P _ -(010—1
0+_2 000 O ’ 0—_2 00O0O0 .
0¢0 -1 0—-70 -1

YiEDDB. QL E CZHCZ HBAVRI M IR VEBARBTH Y, Ny, Py, PL_, X_ BIEL— p R
I NLTHB. £,

E,=4P,, +2N_X,, E_=4P,_ ~2N_P,_, U=2Py, + P N_+X,N?

L. IS B, U M ROHERIZEDLEZEDTH Y, EBIZIZ Z X Z tHOWTEHE FITRETH
5. 5L LIE 7] 22K

p>q72b (pq) €EZ2ITNUT, Lip,q) 2 [T DHEDLFAILESITLD. 2D L(p,q) 1F LD XS ITIE
N—b 22756, 71 D (p,q) OBMEEY =4 PREUIHINT S, p=q DL &, 7, = L(k,k) &
T3 Z0DLE DT VINREEEZS:

Ty R g X T1g K T12.
T D@ T A MR MVE v, &K, ZDEE, Q76 & ma®@mgQ@mgo PIT o, B %
o = 6(X+’U4) X vg — 4’U4 ® (X+U6)7 B = 16E+(a & ’Ulo) — 31(E+Oé) ® V19
CEDD. ZDLE o, BIIERETIA MR MUIRS. T LT, TNTEN L(12,10), L(23,21) \Z[EEL 7
ﬁfﬁ;&ﬁiﬁgj‘é %f(ﬁcz, T4 ® 6 ® 10 (34 T12 O)JTE
¥ = 32(U/3) X V12 — 5U(6 ®’L)12)
EFEZBHILIZED, 0 THRWER
M35 — Ty R Tg QT @ T2t X -v3s —> X -
BRSNS, ZOARNIT XY, Rankin-Cohen HIFE
[y vy ] Ma(SDan(Z)) % Mo(SDa(Z)) % Mug(SDyu(2)) © Miz(Spa(Z)) — Mas(Spa (7))

HEENG.

HEN 4,6 DERHERE LT, TAX Y Y2 XA VI By, Es BNENTNEFHET B, £7-, EXHN 10,12
DRI R v10, x12 DFAET 5. Eid Rankin-Cohen 5l By, Eg, X10, X12 2RATHZ LT, EIN
35 DIEAREIE ARG OND. HIN 35 THHLIRTINEY 27 —BRZVDYD B 35 DEBLL

RN, B U 7RI AT FE 2T w35 EEBE L EDRW. L72A3 > T, Rankin-Cohen fHIIFIC &
) X35 75‘?%“6%7’3

3. GENERALIZED VERMA MODULE

AHITIE generalized Verma module DEFH & WL DDOWEZ IR %, FEHOBEL 25T VY IVK
KEDFEANZ DWTHRR S,

3.1. B¥E BGG B OF & generalized Verma module. ¥ 313 BGC B2 E&H L, TO#HME
BBRARD. LR TIRERIKIERZ MVEM V IZHLT V2V ORET 5.
g% C LOYHMY —ER h 2 g DANRXHSY —BRETE. ZOLE, HIZHTHL—FR%E & Ch*
LA A RNSUL— Rtk B B EL— FREBL. p= (1/2), a LEDS.
HAEEGICAZEETS. Z- 1% bh* DZ LI THONIHEPELGLTE. ZOLE &, =0UZ-I
@ OV —IRET B O =0, UdT ZWH/L— PR & DIERETD. T5L, g DYWL

U—Bip=p; M
@ga@ @ Ja

acedPr aeqﬁ\qﬁr
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TEVEED. EEL, go WEE o O g DV— NERTH S, BOEESY —B p, ZLEAE pr = Luy

%:%O U
[I = @a ur = @ Ja-
acd; a€d+\&F
Ab %
A}':{/\Eb*H)\ Yy € Zso forallozel}

LB ZEL, Y I a DRV—ITHE. mE 7 o1 MEERIZED, A e AT ITHLT [ OFRKIEER
5 L0\ A S 5. ur BERIGEEEL L() B MEFHT%) LIZED. Li(\) & pr DEEIRE L
ZBHIEINTES. LEDoT, BARTIE Ly(\) & pr DEERIRILE A7

B BGG B OF &3, U(g) LOMBEREVP LR TEOAMIHIETH O, R M I N2z 7 5
DETTH5:
(OP1) M I3H R U(g)-IIEE.
(OP2) U(Lp)-IiFEE LT, M IZBERIIIFEDERIZ R 5.
(0P3) M & locally ur-BR, 2F 0, FED ve M IZNULTHS m e Zso LT Ul -0 =0.

Zh s BGG B OF OMWEIL [4] 2SFEL .

MeOP & peh* ITHLT, M, 2B p ODEIZEME TS, 20L&, MY 2, N7 MVERFE LT
D,.co- M, ETB. feMr 2, NFpve MJIZHLUT fv)=0 c‘i‘é’é ki J: D, M* DineHabs.
ZDLE feMY & XcgizxfLT

Xfw)=-f(X-v), wveM

LT, MY T U(g)-MEEL 75, 2D MY % M ODRERIE VWS, MV e O TH 5.
ANEAT S(TL'C generalized Verma module M;(\) %

Mi(A\) =U(g) ®y L1(N)

2L DED S, —f%IZ, generalized Verma module 1 [; OFRIRTGRISZITTRL, ERRTREADLE X 72
HDEIRTH, KR TIIAERKTRILD2E XV, M) ICIXEBENER - BITEEL, ThE L) &2
<. HEDSHESMI, Mi(\) i OF DHETH S,

Z % Ulg) OHFLe T2, Z OBREZMEE/NNEEE WS, L) ORE/NMEEZ v &<, 20k
Eow =Xy BHBETANHEDTE w € W BPFEHELT N = w-p CRBZEIZFAMTHS. ZIT,
w-p=wlp+p) —p &LTWVWS.

M % %M (OP2) % &7z L, Hom Z8[# Homy, (Lr(\), M) PMEED A € AT I U THBRIRTETH D LT
5. ZDLE MIF ZERTHD. ME/NEE x 126 LT M, & x| Eﬁa‘éﬂﬂ%tﬁ%%ﬁta‘é. o)
F0, M, ={veM]|(z—x(z))™v=0for some m and any z € Z}. §5 &, IRO/3fE%E1EF5:

M= M,.
X

IREACTIEBERIINEE L) O3 =X YALATREMER M (\) DEERIMEDHIEEE A5 .

3.2. first reduction point & unitalizability. LA FTld g =sp,,(C) £ 95, TD& &, AV NI A
NEREED. DFD, AU T MRS —BROERIL € DAV R ESRET g DAV R BRI 7%
25D%L5. ZTDEIBREDIEFHFEL, V— MR O IF
O ={t(e; —¢j)|1<i<j<n}U{t(e;+e¢)|1<i<j<n}
5. {e,...,en} 1T h* O Killing BRI 2 EREET, MY IZHrZ ANZbDE LTW5S. IE
V—hR Ot %
T={e—e|1<i<j<npU{—(ei+e)[1<i<j<n}
W& EDHD. IO i, BIficOEL—FRORY HEEUTHE. T E Bifil— bR A X
{e1 —ea,ea —€3,...,6n_1 — €y, —2e1}
Thd. ICA %
I={e;—ezez3—e3,...,en_1 —€n}
LEL. D E MGT BB SY) — B p; DL EESY —BITa 82 Y —BOEHEL £ 125K
5.

PLIBEE 2 5 Verma module Ciﬁﬁ%ﬁ””MJ\ YU—ER p=p_+tIZFT 5 generalized Verma module IZfR
5. ZDH, FIZ N(X) &0z b, Mi(\) 2EET 5. RETIREERIRE L) 0= Vb agxe
N(\) OEEMEDOHEEE BT 5. BARMIZ 2] ITRHIONEIZRA > TWDS. 72720, Aige idEL— b
RO FaENERL D Z EITERI N,
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Bedt & B =-2,Ceh (= —(e1+ - +e,) &BL. KHDEL—FDHWY FIZLD,
p=—e —2e— - —ne, 2B ANEPITHUTERER s 2, o= A+ D e, DEREEN n TH?
EDITEI. AT, A WD L, ATNR® DILTH Y, e, DRED n THDETD. Ay D e; DRI
BN LD N ITHLT & OESL— R Q) & R(N) ZEARDEDIZERTD. q=#{i |\ =
Ahr=#{i|i=A+1lor A} &BL ZDEE, Q(No) & {en—gt1—€En—gt2,---s6n_1—€n,—2€,} T
Miohs © OMAL—FRETS. T5E, Q) I spy(C) DL— MRERMTHS. FEZ, R(\) %
{€n_ri1 — €n_ri2,- s€n_1 —€n,—2e,}+ THEOND & DIFHIL—bRET S, T5&, Q(N\) I 5py,.(C)
DL— FRERAMTHS. RIc, HHE A\) & B(h) %

A(do) = (a+1)/2,  B(ho)=(q+71)/2
LEDD. DL E, RMBWALT -

Theorem 3.1 (Theorem 2.5 in [2]). z %KL §5. LG5 0H & T, LFDVEHRALT 5:
(1) 2 < A(N\g) D& E, generalized Verma module N (Ao + 2¢) (ZBEHY.
(2) N(\o+ 2¢) DHERCRIIRBLE 70b T L &, 2 < 0 IZFAME. BEHCRIIRBIOMIR 25 DI1F 2 =0 1
MY 5.
(3) N(\o+ 2¢) \& 2= A(Ng) THIH.
(4) BERIRE LMo + 2¢) B2 =ZR VALARETH DI L &, 2 < A(Ng) £721F,22 € Z 2D 2 < B()\g) ®
AL B Z L AFEE.

L O N\ + ) DEEIMEDHE LI [4, Chap. 9] 2/, EELIZBENMEIZ DWW TILd < £ T first
reduction point & IFXN D 5L A(Ng) DEIEGIELU PG A TOWRWHE, FEFICFELPT L, 2Ooh %
FTWVWEDIZH > TWB. KEDEHEIZIE first reduction point T+ TH 5.

3.3. TVVILBREODIZA. AHCIEFIHIORLE 25 EME, 51T n=2 &7 5. KEOFELWRIFIX
DT VINVETH 5:

M =N(1/2,1/2) ® L(1/2,1/2)".
URNTIE EFERONMBED g-MfEe UTONREESRT 5. FEMADO—22 LT, LT BGG BOMERIZ
BOBRNWIENETSENS. LU, Z OFEHIZOWTETHMTHI2I2& 0, BGG BHE2HWS Z A
TE&E 5.

BIETIOER 3.1 226, N(1/2,1/2) EFfTH v, N(5/2,5/2) FEENTH 5. /-, BELFFE? S,

(1/2,1/2) ® W IZ & % dot-action tZ &% orbit T Af (ZJBT 26 DI
{(1/2,1/2),(5/2,5/2),(3/2,1/2),(5/2,3/2)}

Thd. mm7 oA MEZED, € OBEHIRIUE N = (A, ) € C2 T A — A €Z30 ATZTHDITE

DNRTA=ZDFoNnd. N IZHIET 2EENERIZ py &<, 20L& & ¢ Lo LT

A=(A1,A2)€2Z2 A1 >\

N Zpa@Upt) Zpr®@ ( . P(Am))

753’3&1‘_[“3_%) %@f:&b, p(3/2)1/2) e p(5/273/2) 75‘ N(1/2,1/2)|u(g) @%Bﬁj\ E—ﬂﬂﬁt b(%fﬁf%tﬁ\/‘: tf)i
rd. Lo T,

0 — N(5/2,5/2) — N(1/2,1/2) — L(1/2,1/2) — 0
AL, XD,

L(1/2,1/2) [y = @ P(am+1/2,1/2)

me2Z>o

BAB. LIzoT, ¢ LOMBEEE LT NE21E5:

N(1/2,1/2) @ L(1/2, 1/2) ey = (0(1/2,1/2) ®U(P+)) ® ( @ P(2m+1/2,1/2))

m€2220

= ( @ P(2m+1,1)) @UP+)lu(e)-

mEZZo

U, M IF Z-BRTHD. TIZ T, ME/MEEE x I LT M, 2525, £73, ¢ EORB LT

My = @ N@2m +1,1)|ye)

meEZ>o
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THD. TORD, BHIT, m > 1 THLT My, . OFHH[LIE L2m +1,1) @ L(2m +1,3) TH Y,
M

oy N1 ZL(L1) Bb2rs. 22T, m>1IEHLT
0— N2m+1,3) — N2m+1,1) — L(2m+1,1) — 0

MO DI e 2V, X DEEITIE, IRPRLT 5
v & L(1/2,1/2) OFEY = bR MLeT 5. MK v DY oA ME (1/2,1/2) THS. U(g) DIt
D,,D_ %
Dy =P}, —4X, Poy, D =P? —4X Py
IZEDEHRTSE. VA D (pq) THEIRIZ MV u D Nyuw=0%2A7ZTEE Dyuw lFV A b9
(p£2,q£2) D Ny(Diu) =0 ZA=T. XRZ ML we N(1/2,1/2)Y 2 Nyw=05D D_w=0v &ii
=5 &S5k 5.

Lemma 3.2. [EQMEE m & i,j € Z>o 7D 2i4+2j =m (TR LT

aufm—*'?’(_l)i m+1 b,,fﬂ m+1
Y m—2i+3 20 )’ Y 6(m+2) \ 20 )7

LEDD. ZDLE gL UT, IRDOAIL %G5!

L(1/2,1/2) @ N (1/2,1/2)" = ( <5 N(m+3,1)v> o L(1,1).

me2Zx>o

X 51T, RT ML
Z ai; Xiv o Xiw + Z bi; Dy (Xiv 0 X\ D_w)
2i42j=m 2it2j=m

i N(m+3,1)" 2E8T 5.
Proof. U(e)-IIEEE LT, IRDOETL %2155

(3.1)  L(1/2,1/2)® N (1/2,1/2)" [yye) = @ pee+1/2,1/2) | ® | Payeiye) @ @ P(2p,2q)
CE€L>0 (p,9)€Z’
p=2q=0

14

@ pes1,1) UML) |uce

LEL>o

P NE+1,1)Y |y
fGZzo

1%

BRI S, X2 L
Yo asXiveXlw+ Y by Di(Xive XID_w)
2i4+2j=m 2i4+2j=m

B N(m+1,1)Y 2ERTEIEBADE. LoT, BB m e Zoog WHLT, Nim+1,1)Y 135> VLR
KB L(1/2,1/2) @ N (1/2,1/2)" OEANBEL RS, DX 0, ROMEDAA%ES:

L,e @ N@e+3,1)Y — L(1/2,1/2) @ N (1/2,1/2)" .
€50

generalized Verma module N(1,1) (BRI TH 5726, HIAZFEE N(1,1) 2 N(1,1)V 1) BH5.

L,
U7hio T, b-type DEBE % kT 2 2 2 T, LaDAMRIE Ug)-MBEE LTHE 2 HET 2 2 & bib
5. 0

4. TAX VY a &A1 VR

AEITRETAEY Y a R U DE#HEZ L, EMIZE 2 7—) TRBOERELZRRS . /-, HE
KEOMBF 2 ADZ L&D, TAX Y Y a R A VBDERT 5 (g, Koo )-MEEDREIEN DI 2 725
EDDMERTERILE n=2DEEIZAS.
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4.1. BE. AHITEY =T NATA L Y2 R ViBEEERTS. G=Sp,, B QDHEF v IZHLT
G, = (ﬁa%<
IDLE, G, REAELT
G, x {£1}
THY, HEHEE
(91,€1)(g2:€2) = (9192, €1€2¢(91, 92))
Y45, 272U, ¢(-, ) 1 Rao @ 2-a¥ 1 2V Th2 (8]). pr 2HF pr: G, — G, £T5. G(A) D
MR N MR K =1], K, ZANTERT 5: v PARIERD L &,

K, = G(Z,),

a b
w={(% 2)
LEDD. K =pr1(K) £8<.
P % GOY—7VBIMEAREL T2, DE0, BEL LTI

r{(; )eo

BT 5. x & P(A) =pr- (P(A)) DL B <. BB s ITHLT Iy, )_Ind (X| %) %

v DERERD L &

taa + thh = 1n}

a € GL,,be Symn}

f(nmg) = x(m)| detal*T"*V/2f(g),  ne N(A), m = diag((a,’a™"),e) € M(A), g € G(A)

5% C-MBI AL T 5. I(u,s) D section @, 2 & 5. &, H standard L1&, Oyl ¥ s ITXHRWNT
&% W5 . standard section @5 IZHLTT A XY a XA VHE E(g,s,®) %

> By

YEP(Q\G(Q)

WZEDEDD. s DEHEBTFHREVE E, ETHOMIIMOSIR L, & - FHEICHTEST 5. X SII2FK
ZREBLT 5. EMIE (11, §16] IZ2BWT, Kk section &, IZHLTT ALY Y2 &A1 VDT —Y
THER % KD 7z

12, BEA (n+3)/2 DBA. BEN (n+3)/2 CHEBEACBVTOAT— ) THEMOHERRE 5 X 5.
ZZT,nld4%2ELLT2 LAATHELT S, n T H5EMEDS, section 1 x =1 &RD XK

LD, 2F Y, In dG(A)| |8 @ section & LTEWI &35 5 (cf. [11, §16.24(b)]). HAKIIIZIZ, section

D, = ®RyPos iv;ﬁQoo@Z%V BADIERB DR, v =00 DEERFV A I (n+3)/2 DLD%,
v=2 TIZDURRZEY /i T 5. BRI HIZ2WTIE [11, §16) B2 I D 2 TOED inH £<
WL D BRMED =D n=2 (mod. 4) LWVZ 5.

Remark 4.1. ARHZEWT, XX TV I T4y 7RI BEWEBETH 50, ENKIE ST THEALZHDEE
Z T3, £z, FERBLD/NT A=K s ¥ modulas B ETNT WS, H-HIE 11, §16] L2 DR 5
standard section ZEZATWA LS IZAZBE0EH LNAEWVD, ‘?‘QE’J WHACHDIZHRS. 7=V B0 E
IR EIXIFIET R TCOMTENKOED LA U TH 5720, L XERR [11] REESFIZI N,

n=22& L7 & Z0OL>57% standard section &, IZHTET7 ALY > a R4 VDT —) TR
WD &S0 5:
Lemma 4.2. n =2 35, ENKOMELEZY A N 5/2 DY =TV T7 14Xy Y a1 UEE* O
7= TR E

E*(x+vV=1y) =Y c(h,y)exp2ny/=Ttr(h(z +V-1y))), z+V-1y€ 9,
h>0

e ZDEE, ARDLT 5!

(1) e((28),y) B0 TRVWET DY, a,de (1/2)Z & bc € Z HIKRIT 5.

(2) h BIEEMERSIE, 7=V IH“%Z i c(hyy) 1 E y 12X 5700, de., clh,y) IZEH.

(3) h=0 D& ¥,
4

C(O7y) = 7T2 dety

ERD.
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(4) h#0 BRRITFIO L &, 7— ) ZEH c(h,y) 1T 9, LOBLEABIBUZRS. 51T h A1 (39) &
KIN, c(h,y) PO TRVEE, IR m A0 PEFEILELTa=m?/2 L5, £z,

(120 8(1 4 4myy)
0 0)Y) 7 T 2dety

(20 _ 8(1+ 16myy)
0 0)Y) 7 2dety
MENET B, 72720, y= (¥ %)
ENKIEE > & DB EIT LD &5 AR % [11, §16] TIFHHL TW 5.

5. BEIEHIARELE X D RERK

BNIZEB 714Xy Y a R 1 BB DEE & Rankin-Cohen bracket DEHHE % W THEERMREITE A %
iRk S 5.

5.1. Rankin-Cohen EilfE & ZDFEHF. X, & Dy % H, LOWSIEHZET, (7, section 3.3] TEFH X
NTWsHDLTS. T % Spy(Q) DARRAFEL T 5. N;/Q(F) C N5jo(l') 27 =4 b 5/2 OREIER]
REEADS B, N(1/2,1/2)Y 721k L(5/2,5/2) 2EKT 2L OTH SN ZE/lE 35, #ifEH 3.2 kb,
Rankin-Cohen f%3l##
[7 ]m: Ml/Q(F) ® Ng/Q(F) — Np(m+1,3) (F>
%
f®g»—> Z Qi Xif@Xig—f— Z bi,j D.,.(X_l’_f@X_Ji_D_g)
2i4+2j=m,i,j>0 2i42j=m,i,j>0

ICEDEHRTED. 22T, B a;; & b IFHE320EDOLHLUTHS. fHIE [, |, DBIE N(m+1,1)Y
EF2E Lim+1,3) 24T 5. U [f,g]lm » Lim+1,3) 2EKT 22201, [f, glm FERRREERT
H5. JIEEN(m+1,1)Y Z2AERT SRPRE B0 57201018, BEHERIZZHERI TR Ny, (1) O
ZEOFIE L.

E* #EIN5/2 THHR 2 OENEPR LIz =TV TAE Yy a k1 Uifiess 20L&,
Refdsb:
Proposition 5.1 (Theorem 5.5 in [3]). M % E* "R T 5 (g, Koo)-MEEL T 5. IO M I3 RIERE
N(1/2,1/2)V IZFETH 5.

E*(Z) = E*(X +V/-1Y) ®7—Y Tk

4 1 —A4nmy . 1— 167y .
= g7 8 4 e
m2detY) * (772 det Y) exp(mir) + ( 2 detY ) exp(dmir) + -+

(2 ()
D_ OEFEH»S, EHHERENX

D_E*(z) = —24772 — 4872 exp(my/—17) — 4872 exp(dmy/—17)+ -

225, ZOFEARRERIZY =4 "2 1/2 THS. 58, REENX ((D_E*, E),,v*) ®7—1 Tk
B

L5,

(
(
o)

o 28'3<m_z+4<m+1)(—1)”%/2“)(—2@’”/2( U ) explmy/=Tr) + -
m + 2 detY

&%, ZIZT, 0" & pp) PRIEEBORIEY =4 bR MLTHS. HISHIZ, £ TOMB m IZH L
T, FEAAEERNIT 0 TIEAaL, ERITHRW. b L, RE2HE5:

Theorem 5.2. EFlETOREDE LT, BB [D_E* E*],, & N(m+1,1)V 2T XTOMEH m >0
XL CTERT 3.

o T, EEHEMESNT.
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