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EREBONMFTREOTHREESRELD K BEDORE

WEERARY T2 KR
§0. 7 LRIE

AREBLCUTORE A%, G & R _ LER S NHREMEEREE. 1 G- G
PEFLE, GR) ={g€G;r(9) =g} % 7 BEDS G OEH 0:G -G % r LA
7 (HFLXI %) Cartan B L L, K:={g€ G;0(9) =g} 8L, G OFEZED
Lie BRRMIST 5/ LFDO YA Y LFTEL, 7, 0 BEDD Lie(G) =g OXEED 7, 0
CET, g=t+s % 0 KB+ % Cartan DF LT 5, T-stable & G it g OEWHES
AHLT AR)={z € A;7(z) =z} 8L, G D g ~DVEMAIX, Db adjoint action
%25, By % g ® Borel #MHWRA bORT variety (HEHRIK) &L nm: T"Bg — ¢°
% moment map ¢35, <,> E g LD GAEAN—RFERTE &sd<,>kBLT
EREL, 2D <, >lyg) RAEMHE, <,>|sp) FEEETH2b0EL, <,> L5
gglcEh mn & r:T*By —»g LRTHEL,

H % 6-stable 2> 7-stable 2 G DMK F—F 2, Q = LU & G ® §-stable mEHHEY
LS EECH - T, O-stable 2> 7-stable 7 Levi factor L, X U unipotent radical U % %
2%D, By % H%&¥ L @ split Borel #453Ef (ie. 0(BL) = B : opposito Borel) & L
B% B=BUWKXVEES G D Borel Tkt 35, DL EMWDOM (set of f-stable
data for G(R)) (g, H(R),d,v) XU By ot UCEESE (g, k) InEf

) dim(unk)

S dim(unt) .
X = Xom(a, HR),6,v) = (RE)"™ " (Indg™ (6@ v)) = (RS (6 ® v) ® (twist))

im 14
PEZEIND, CLTC INdI};(L%)R) it ERERER 7 #EIC & % parabolic induction | (’Rg)d i

1 O-stable ZARIER3ERIC X % cohomological parabolic induction TH» %, ¥4, d®@v
Z HR) O 556 % T THE, Q(twist) @H 2$EEIC LS twist TH 5, FFMICDO
T’ Vogan[V] 28I nic\v», ABTRE, CoX 5K LTE LIS B (resp. b) ZHEHE
(g,K) MBS T 2 Borel #53Ef (resp. H3ER) LML C LT B,

cotE [02QIEY hbns o (MB) HNK HuE {0} Chns »b by L qick
MBHQEOBERZ G T LD, s OME K LEOES

Ty == Ind’ ((1,q) 1 g) o Ind™ ((h,b) 1 1) ({0})
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BEE D, ARCRERE (9,K) MBEHCHIET 2 be By © K BLBOMAA K -6 C By & I,
EO* X o associated variety DRI O WTERT 5,

§1. MFHHEDFH

s DMBLOEEE N; TEL, N; © g-principal(ic. g T regular) BTLORKE NPT
TET, ¥, N; O K 0K %E N;/K TET,

Remark 1.1. [AV] IK & Y VP77 £ 0 TH % 20 DBREA3EMT g 2% quasisplit (i.e.
R EEHZX N7 g © Borel OBBHLET ) THBC L B3HbAT RS,

[=Lie(L),sy:=INs, Kp=LNK &<,

Definition 1.2 0O € N, /K, Kt LT (O+uns)NO 25 O +uns T open dense
2hb OeNs/K M1 DFLET 3, chk O=1Ind((I,q) 19)(0) EEF, chick
h B

Ind® ((1,q) t@): Ns,/Kr = Ns/K
BEED, COFERICED N;, D lprincipal & Kr BliEA b8 % T, L2< .

Ty = Ind’ ((1,q) T @) (N&.7" /K1)

Remark 1.3. ([02]) P = MN % 0-stable 2> r-stable Z& Levi factor M, unipotent
radical N % %D r-stable & G OBHEIBAEH L 55, Oy € Npas/ M N K KX LTH
M= K JLEDEE

Ind™ ((m,p) 1 9) (On) C N/ K

BEZ D, P 2 Borel D & &%

Ind* ((m,p) 1 g) ({0}) = NZ7" /K
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oT, COEEEAVE L LD Ty &

Ty = Ind’ ((1,q) 1 g) (Ind® (9, b2) 1 1) ({0}))
LYy nlgs,

gD hcdFsr—+R% R(g,h) TEL, Er— l‘ft'ﬁ@}ﬁzﬂ”%ﬁﬁ};‘%i R(g,h)r TE
F., ¥%, uCAENBEAL— 2 bOESY R(uh)g TEF:

R(g,h)ir = {a € R(g,h);0(a) = a}, R(u,bh)ir = {a € R(g,h)ir; ga C u}

i, g, Br—1+ a € R(g,h) Kxt+sr—+2RCcH 5, (KZE 0(B) = B &b
R(Lb) BREEAr— P2 D Rvd D Ru,bh)r & R(g,b)r PEREZKT., coLE §0 o
BRHUE (g,K) Bt X @ associated variety Ass(X) C Ny (A—8l g - ~gic &k 3) AL TR
NI RRTACN

Theorem 1.4. (i) ([AV]) % (g,K) & X BT R(g,h)r PIER R(u,h)r 2
large type, I BEEOBMA — b23FE2 v "7 b (le. g, C5) ADIE Ass(X) KEE
N3 g-principal & K BLEDES Ass(X)8 P /K & I,- @ g-principal & K HLEOES
[Zp-18"7" BZ—%F 5 :

Ass(X)8P /K = [Ty 187" (x)

I Ty = Ind’ ((1,47) 1 0) (W7 /K1) TH 5,

(i) ([Y]) GR) »#fE»DEEM, HR) a7 L& b=q. h=I[ 2D
X = ( )dlm(m{’) (X discrete series £ 2%, DL & Ty_ = {Ind’ ((h,b7) 1 g) ({0})}
(120 K Bi#) ’Cabo'CUKﬁ§}JjZDﬁOo

Ass(X) = Ind® ((h,b7) 1 g) ({0}).

Remark 1.5. (i) T g 2% quasisplit TARUTNE (x) OMBRIEES L A5,

Theorem 1.4 K X YIRDOZ LBV ILOD Tl AL L FRBINE,
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Conjecture 1.6. Ass(X) = U05256

§2. MFPREDOFHLMSHKMED K BEORB
By % g ® Borel 73 ER7% b DT variety (HEZHRIK) ¢T3,

Definition 2.1. ([AV]) by € By % 0-stable & Borel #433R. h: C by % 6-stable &
Cartan WHB L35, b K&ENBL— FOKT R(g,by) DER R(by,by) o Hiir—
b 25 complex A — b (ie. 0(a) # +a), @I A7 LEREA— | (e 0(a) = a
D g, Cs) THD rE large type TH 3 &\ 5, g O large type @ 6-stable % Borel
WHROEEE BL £,

Remark 2.2. (i) ([AV]) IRD (a)-(c) RFHETH 3,

(a) By #0

(b) N7 #0

(c) g ?% quasisplit.
FFIC §0 @ Levi &t L 344 0(By) = B &Y quasisplit, #&>T /\/SI:W £0TH5,

(ii) by € B KR LT bNOL #0 &%5 O NJV/K 25ME 1 DHFET 5, Chid
Hist

By/K =~ N7 |K, (Kb, ¢ O)

BED S (cf. [02]).

m:T*Byg — g % moment map &3 3,

Remark 2.3.([BB]) by € By ® K YU K - by € Bg/K ICxf LCRER Ty, B O s
LBBRD LS5 3,
| n(T B) = K(5:15)
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ccic
bi == {X € g*;A(b)) = {0}} = {z € g; < z,b; >= {0}} = (nilpotent radical of b;)

TP 5,
AEOEEHRRODTDH 3,

Theorem 2.4. §0 ® H,Q = LU, B= B,U xf LT
Ty = Ind’ (1, q) T g) (N7 /K1)

LB, b0 B KB} s K BloRacE NG K Bilo%Es% K-6/K C By/K &
Bk E L RBELY O,

7T(U T;Bg) = UOGIbO'

YeK-b/K

CDFBERIBMARROROMER L, Tk 2 20MEE AVCFEEHI NS,
Proposition 2.5. (fAK) Theorem 2.4 @ b &3t LCTRHBHK Y LD,
K-b=K-{g-bjge L} =K -{b] +w;b} € B} D K - {b] +u;b? € Bf}
Proof. [M] I X Y (LN K)B;, C L X L T open dense:
(LNK)B; = L.

G oHT
KBDK(LNK)B,U=KLU =KQ > KB

KQ X closed X9 KB=KQ.p:G—Bg % plg)=g-b KX YVE®D? &, p BHABEET
BT EEHANT

K-6=K-p(B)=p(EB)=p(KQ)=KQ -b=KL-b=K -{g-b;g € L}

g.e.d.
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 COFFHRRABERICE A THE X L, BMARCESR LIS,

Lemma 2.6. b} € Bf % [ @ large type ® O-stable 7 Borel #/3ER & L, £H5H
BE/KL ~ NS K,

Ic XY Kp-b} € B/ Ky it 2 K B8 % O} € No,” /K, 5 (ie. b,NO} #
0), b := bl +uc By & BTE, KA YLD, |

m(Ty ;1 Bg) = Ind’ (1) 1 9) (O1)

Proof. b', b} @ nilpotent radical ®ZnER (b)), (b)Y 2 2<, Remark 2.3 &Y

n(Ti5:Bg) = K - {(0)* N8} = K - {(6})* N5 +uns}

S K -{(6)t ns+uns} =K. -{(b))* Ns}+unsD O} +uns.

O = Ind®((1,g) 1g)(OL) EH< 2E, OLN(OL +uns) #0 XV (T} ,.Bg) D O
LT

W(Tg’blgg) D -@—1.

RIC O} & [principal & 9 N, OB K $LiET» %, LoT O n{(by) Ns}#0 &
(b))t Ns DBEETH 5, o T (b)) Ns C OL o

(Yt ns= (L) Ns+unsc OF +uns=(OL +uns)

TH 5, O'N(O+uns) # 0 25 O} +uns T opendense TH 5 T &4 b (O +uNs) C oL,
#e-T

"(ThBg) = K {(6))" Ns} C K- {0 Tuns) c OV

q.e.d.

Lemma 2.7. b ® K BLEOHAKCEEINIHEED KHE Y C K-b Kxf LTRE
B! =bl +ueY (bl € B) % & % (cf. Proposition 2.5), (b3)* Ns (C Ns,) B3BIKITH %
T

NﬁL =U OL

OLEN:EZPT/KL
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(KR ICX Y Op e NEP /KL T (b3 Ns C Op 252 bOBIELET B, T & XREHK
Dro, '

n(T3Bg) = m(Tj.:Bg) C Tnd® ((L4) 1 8) (Or)

Proof. m(TpBg) = K -{(b1)* Ns+uns} CK-(Op+uns)

TH BP0 :=Ind ((1,9)19)(Or) &2TEON(OL+uns) & OL+uns T open
dense 22> b

Or+uns=(0Op+uns)cO
fo<T

m(Ty.p:Bg) C O = Ind? ((,q) 1 g) (Or).

q.e.d.

Theorem 2.4 O, FED K HBE Y = K-b' € K -b/K (b' € By) IKxf L T Lemma
2.7 X9 n(TyBy) C Ind? ((1,q) 1 9) (Or) & %2 Op € NV /K, BEAET B, chk D

W(UYeK_-b/KT;Bg) - UOEIbO'

RICp:T*Bg +Bg & g eT5eL

UYeR'—-E/KT;BB =7 Ys)Np (K -b)

PR E . 7 I proper & 9 W(UYE—I—\;E/KT;BQ) I s OIS TH 5,

Z:=K-{b? +u;b) € Bf} C Bg/K
& BJ I Proposition 2.5 XV ZC K-b/K T»5» b

m(Uy cx/x [y Bg) D Uzezm(T7Bg)
. Lemma 2.6 L X

UZGZW(TEBQ) = UOLEN{!"PT/KLIndG (([’ q) Tg) (OL) = UOEIbO
L

S
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m(U TyBg) = Uoer, O

YeK-b/K

§3. (AILl) HOBACH IS T, Ok

T Tk (Al BoBEHIc, B (g,K) Duﬁmﬂmﬁ %R D Borel H3HR b € Bg
2nT, I DRBEFERKETEL D,

<O ab

FRRTERX 7 A ZE V &, Z2OXE sy oxf (V,sy) G E~27 FuZep] e
BPRC LTS, (V,sy) KR LTRO XS5 KHS,

Vo= {v € V;syv =0} ,V:={v e V;spv = —v}

K(V):={g € GL(V);sygsy' = g} ~ GL(V*) x GL(V?)
s(V):={X e gl(V); sy Xsp' = =X} ~ Hom(V*, V) x Hom(V®,V*)
<, v
= dimV? n = dimV® ® & & (GL(V),K(V)) & (GL(m + n,C),GL(m,C) x
GL(n,C)) (¢ U(m,n)) LFRBBXR &R 5,
YY IO O ORIVIC a £k b ZEE, MKl a & b BZREKCES LIS ICLE
D% ab A L 5, a OEE p @, b DEED ¢ HD ob AEOESE % D(p,q) THE

T, ab B n D a (resp. b) DMEEE n,(n) (resp. ny(n)) TET, Tk, n DE1FI*R
WTEOLNE b T E p 2L g0 & pU) = (U DY KXV ED B, '

Definition 3.1. n,u € D(p,q) ICxf LT

N2 p Sder na(n?) 2 na(u?), ne(n®) > ny(p) (5=0,1,2,..)

BT XY, > D(p,q) PHEFEED S,
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Proposition 3.2. (i) s(V) oMZF K(V) BLEOHESE D(dim Ve, dim V?) I X Y 4338
CEUE-I
D(dim V*,dim V) ~ Ny /K (V) (n < O,)

(i1) ([01]) n,p € D(dim V°,dim V®) cxf LT

n2p < 0,00,

NI RASN
O ab MO *

(U,sv), (Vysy) ZXEREX7 b2 e T 5,

Su 0
Sugv = ( 0 sy )

LB 2REY (UDV,suey) bHENE~s WA 15,

0(g) = suovasiy (g€ GLUBV))
E3E (GL(U @ V),0) E0 5,

qg:=gl(U)®gl(V)® Hom(U,V)
X gl(U®V) @ O-stable BRI BIRTH b |
:=gl(U) @ gl(V)
[Z. % O-stable % Levi factor T% 3,
Definition 3.3. ab ®J% n € D(dimU®, dimU?), p € D(dimV*,dimV?) @& sy :=

s(U)os(V) oM=E K(U) x K(V) @i

O, x O, € Nay J(K(U) x K(V)) = Nagn/ K (U) x Ny /K (V)
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REDD, COLE ab B nxp € D(dim(U @ V), dim(U & V)) %
Opap = Ind’ ((Lg)t (U V) (On X Ou)

KIVEDS,

Proposition 3.4. FOf KB L CHEERE
(mxp)*xv=nx(uxv)

NI RACR

Remark 3.5. ab B n It LT a*n (resp. b*n) & n @ b T (resp. o T) X 3
EoToH®IC a (resp. b) ZMx THRONS ab ABIC—BT 5, /4. n*a (resp. n*b)
7 ®DbT(resp. a T) b IBEREOTOKD YIC a (resp. b) ZMATHOLN S ab K
CK—HT5, chick) v B12O0FTH LS ab HED & & &, Proposition 3.4 Z
Tuvsn,n*v BatHETE 3,

O Ty = Ind’ ((1,q) T ) (Na;” /K1) DEER

m>n>0>0&¢L T, m=m—4,n=n—-{ G=GL(m+n,C) &BL,
1, 0 0 0

0 -1, 0 O _
0 0 1 O

LE< b, I (G,0) CHIST 5 %R G(R) 1 U(m,n) KRB E %5, glim+n,C) O
papzravdll 4

ST + + - -
t = diag(ay, ..y Gmry b1y ooy bty & 4 ooy €F s €7 ey €7)
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DEEh ik g=gl(m+n,C) D Cartan AR EARSZ, h OV [ }+ )\,-,pl-,‘e;r,e{ eEh %
M(t) = @i, pilt) = b (1) = (1) = ¢
CEYVEDD L
R(g,h)ir = {Ai — Aj, pi — 3} : compact imaginary roots

R(9,5)r = {£(Xi — 1;)} : non — compact imaginary roots

thB,
{/\1, m Ty M1y s ,/,l,nl} @’IIE;U%M:@%’%% ,P({)\,,/,L]}) e 7b>< o V= (1/1,1/2, '-'~7Vm’+n’) €
({)‘zwu'_i}) Kﬂl’f
E,={vi vl <i<m'+n -1}

LB L _
P, 1) = {R(g,h)mPER } (v & 5,)

ki3,
viIcet LT ab ¥ n, € D(m/,n') %

My "= C1L ¥ Co ¥ ...k Cpyry gy
KEVEDS, LTI

. .:{a (v € {A))
PTb (e )

TH5, TOEERBEY LD,

Theorem 3.6. Q =LU & Lie(L) = 1D b kT g ® b-stable AIEDEIFRSTEE &
L. L i quasisplit TH5 ¢35, Ru,h)r=X, (veP({\,u;}) ¢T3 L%
2 2

max(Ind’ ((1,q) + g) (V&7 / K1)] = max{Op;n € {n, * ab...ab, 1, * ba...ba}}

B YILD, T max{} & { } @ closure relation KB L THRATS 3 b @@éﬁiéi
T, FiK, COPEOERE R(g,h)ir PIER S, DHICKET 3,
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Corollary 3.7.. Theorem 3.6 DRED D & iC by D h % | DEED split (ie. (by) =
br) 7 Borel 7R &L L, b= bL+uEBg LEL, ok

(U B) Om U Onz

YeK-b/KTY

Y ' 20
N ——
B YILD, T T ny =1, *ab...ab, 7y := n, *ba..ba TH 5,
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