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Spherical functions and local densities
on hermitian forms

I X F (Yumiko Hironaka)
(EMNKFEREER

§0  FOI

k% pittth Q, DFMRKRIEKR, * % k o involution &4 5. v = (vij) € Mu,(k) IH LT
v = (13) € My(k) EB<.
G=GL,(k), N=GL,(O).X={2€eGla*=a} &35. GFXIZg-r=gxg* T
EALTWS. -
INLORFEAVWS L, BAOHENIKRD LD ICERLNS.

(1) spherical fuuctions on X, ¥ Y C(N\X) A H(G.K) AGEEEBR2RC S 3
Zr. 22T, TeCT(N\X) A H(G.K) AREEEBRTHS LIk |
fxU=w(f)V (VfeHG K)) 2H=F C-algebra map w : H(G.N) — C BEHE

IBHLEILED.
(2) (1) EHWT X L@@ 2352 L.
3) WAL LT, RROEFEEOAREHERTZZ L.

Zhid, H14] TEELED B, APBEABEOTIVI — MEROREB O R % 5THK
T5ZLIlhs. REXRICH>VWTE, HS| cHBIERERILATVWS.

81 X LoOBREIEK

UTF, BEDH, kX ke={rek|a*=a} ERDRLHETS. © € ko & k DF,
p=70, #O/p)=¢ || & |rl=¢' LERMLE k LofMELL, EEL0 =0,
LTHBL. € X IIHL, di(x) Tax 0LELED i RMTFIXNEERT.

XC, 2E€EX L s=(51.0.5,) ECTITHLKOBED 2 E 2 5.

w(a;s) = § di(k - 2)|" dE.
Ji i)
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22T dk g [ dk =1 L EFULL = K E@ Haar ETH 5.

Zhid, VAT [H1] © X LORBEL LU TEALEEDT, ROEERXDIN-TWS.
k/ky 8RR LEL DT, HL23] ORI p=2THZDT M LT 5. AL, =
ZTIR|O/pl=¢ ELTWB ZLICHER.

(1] 538i% Re(s1). ... Re(s,_1) > 0 72 SIEHAIL U, ¢\ ..oq® O BLRIEIC HEAT s
aha ([H1]). |

2] w(e:s) i H(G.K)- AREEEERTH S ((H1]). JYFELLEDLUTOLD k-
TWa.

G EOBEB V,(9) (v=(v1,..v,) €EC") BIRTEHET 5 :
n (3] %
U(g)=]]lal". HL g=k . kel
i=1
ay,

ZDEX, v, =(2z,.....221) £ LT C-algebra isomorphism ({£ &R FA) %2155 :

HGLK) <= Clge . 2]
(1.1) i
£ Fe= [ e (g)ds.
JG

ZZT Sy id n RMMEET 21,20 QEHREUTERT S, -7,

s5i= =it i =y G (1<i<n—1)
(1.2)
Sp = _:”_.*_ﬂ.}i_%__g

WSk TEBERL - BB TRLEBDR w(x:2) LEL. ZhH0RHFEAWS L,
(1.3) (f *w( :2)(@) = f(2)wlazz). Vf € H(G.K).

3] wiriz) OEIBER L BOMBIC S WTRED EDICHM->T WS ((H3. §2)) :

3j+ ot 3 . ,
1<i<j<n 47 — 47
3T,
L= A= M) EZ AN > >0
M 0
ﬂ-/\ = (/\ € “/\n)
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B, {7r>‘ | X e An} NX O RK-PENMRERERT. —H, wlris)=w@;2) & K-
ARERDT, ZORBERTOEEFNETITH 5.
G OB IBEP = {p=(pyj) €G |p; =0unless i > j} &V, ZOEALWESR
di(p) 2L, P OBE s(p) & dipg) = 6(¢) " di(p) TREDB.
X = {Jf eX
itk EONRERIATE v ZEWT,
X, ={r € X|u (di(x)) = wy + - u;(mod2)}

rEzonha. X, ORMEB % chy, ££T. g€G, r € Xiue{0.1}* iIZxL

H(M-L’)#O} X' = || X, & PHECSHEENG. 22T, X,
i=1

uef{0,1}7

Py = d () = T] g 0l
i=1

(1.5) &gy =d;{g:x) = chy, (g 2)d*(g:0).
L)y =wi(x) = ]"di(k:l‘)dk

EEDHB. HHMIC
(1.6) w'(I:Z)ZZw';(I)
THB. B={(by) €K |b; €O forVi. bjepiti<jj eB<. £ G LOBWH S &

H=K i BicoWnwT .
Prflg)= /Hf(gh)dh

LREET D, HU dhiF /Hdh =1 rEHfban: H Eo Haar flE & 35, Casselman|C]
DI EREE > TROBEER .

Lemma 1.1

(i) = = “ 3 3(02)Ba(=) (Pa(d" (D)D)

— g u
i=1 1 (1 oES,

ZZTHEEIE u A {0.1}" S 2" WD Y MVT,
1
W= 11

q2:j _ q23;—
1<i<j<<n

BAQEM%@W%Wﬂ%DM@ﬂM)=BdﬂGﬁﬁﬂ“&6E?ﬁﬂf&b

(]2:1 _ q2:i *
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Proof. P O\ %

n N ‘

* Pn

WEoTEDS. c(\)#\ (Vo €S,.0#1) 2DT [C] DEKT "regular” TH 5. G A
DFBRH %

locally constant }
f(pg) = \b%(p)f(g) (¥p € P.¥g€G)

t‘é‘é&d‘(f/ ¥)dilg ) € IN) THB. ()P ={f € I(\)| f(gb) = flg) (Vb€ B)} ®
BHIE {f,.(9)|oc€e S} %& [C] @ intertwining operatmT I(x) — I(o(\)) ICBAL T

I(\)z{f:G—MC

To(frs)(1) =65, (0,7 € S,, b5+ i Kronecker delta)
E@f:’é‘&’)ilté((‘i[C 1)40'7] Nl -
Pp(dy(:x = > T, oPp(d(:2) (Wfeslg)= 3 Pro T, (di( 12))(1)frslg)
g€ESy 0€S,

s, Fi,
(T.(d( ;.q) = Aq(s) (d7°( 'I))“ (v €{0.1}")
B HET 2N KDITI As(s) WEET B, WoT

(JZ(f)>u = ( K7>B(dz(;lq)(k)dk>

u

- (XﬁmoIAﬁ(u ))(1 /fm M>

= SPufoulD)ols) (Poldl (- ))(1)

Ehd. 3T, BUO[C. p403-4]ick-T

2(o(\)
P\' ssll) =
Wl =070
NI hd, ZZT
1 — 2:;—-2 1
7((;(\)):7(0(;)):50(1_(’(12]. )
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THbd. HoT

s 1 AI( (:)) ) os
(wi(2)) = @% Coty Aol (Pald (en(m)

285, 22T (v.sid 2z £ -BHICHIELTWBDT)

u

LBE, BHDOFNEFND cocycle relation 2332 & HhD
(wzs(;r))u = B,(z)! (.uf‘(z))
WBY, K BREBE. ‘ .

U .

0 .t

Lemma 1.2 fFED) € A, ICOWT< 7 >= (
1

) T rBE, KA%

#55:

n n=2i41 A
7y 1

Padi( ;< >))(1) = chy, (< 7 >)(—1)Xi= g~ Xia DA

q
ZZT

<z, A >= Z:{)\i, J(z) = (2ne e 51)

Proof. Py & B OEHENS Pu(di( 1< 7 >)) =chy, (< ™ >)d*(1: < m >) HEH
Y, HEILE-TEXREH 5. ]

Theorem 1 fTED A€ A, IZHOWT

-1
2

n -1 5 2
LT VI o L P TS B 1-—(] q? —qr

»'(71'/\;5) = (—1)2’=1 /\Iq L 5 N § Cammer T L
' i=1_[11_q ‘15;’13511 7 +q

S iy
% Z o (q<z,)\> H uL) ,

7ES, 1<icj<n € — 47

ZZTO0ES, & 2=(21.0020) 10(2) = (Za(1)s oo Zo(ny) BT 5.
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Remark. P UHETERIT IHFTEAVSE L

g ‘(n) _}_’
DT 2) = (= 1) TR T =N (] g E ) W (=g
“‘n((j_l)
@7 =g ) ) .
———-P 'l.”.. -nv:_ 3
X%££n4”+qa Mg ¢ —q7)
LRED.
AY " |
ek L) € {(k;/f\"(kx» } » DFY GiE () = -1 THE D M

DIRE " = EHERRET, EERICL0)=0 2 LTBL.
L{xiyis) = L{riy:z)
(1.7)

= thmM~M“vmﬂunmk
M

YREDBE, WHMIKERET

.l X 5 Z \ ll u 1. ’ '{EL/ \('ll) = H\i(ﬂ'('ll+""'z')).

=1

\Aﬂ=¢4ywﬁiu6“em4}&ﬁw,gw_s+ﬂrﬁw LB, ua)@ﬁﬁﬁ

BT s L RET B B E 2V LRY, HoT Y = ~+Z\,1 oL,

L{v:iy:z)=w(r: .s-m) = w(r: 2N
BROT (14)ICkY Lz z) OBFBERNSMY, 2REFROEDICERS. s BHE =
EHOBBEMS, 0€S, L N ICHUTHE v MEF 5T wlio(zNV) = Liaieio(z)) &
b, UTZO v 2 o(\) LET. 25938, EBDoe S, IIHLT - o

- L(xio(\)io(2) = fi(ovz)L(xin:2)

£ ) H(_1)2T>m Tt — (—1)2*2"‘”(”q3nm_%
filo;z) = »
X 4 4 ( )Z > Exr (_1)27_21.(;\7_([:[._%

q —
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FZTELERN 2" KOITH %

(1.9) FWJFJMMAWSM3A=QWMU0A=WHWMM
LBk,
(1.10) A(wi(n) =Flois)lod (W[0w),

2152, (1.6) &\ AEHBREXIT o(\) BHETH L Z L LICERL THEITRITZEHED
B/mohbd. 1

Theorem 2 U.(r) = w(e:z)/w(ly:z) 8. HIG.K)-MEEL LTORBTHBRORK
—J =& A ﬁéi

22T B (11) #BLT H(G.K)-IBEL H2U, de i [y, de=1 2IEBfLLE
X Eo G-AREHETHS . R S(K\X) FEH 2" 0 H(G.K)-HHEMNETH 5.

Proof.
A S(IN\X) — C(¢F....¢F)
P 2(2) = Jy o)W (T
NHG. K)-IEEe LCOBHTHE Z 21 [HI] TRUE. LM SEN ClgE. ... =]

THBZENIN . _ o

KD 2 HDOEFDILFICIE, W HHIHAFTREDEBHILE RO TR ITREILICT 3.

Theorem 3 Plancherel Formula

wz{J_(R@gq)} LU, o EOWE du(z) EROEDITED S ¢
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HL, d:1F [.dz=1 LIEBLLE o O Haar IET

~ .1
¢+
clz) =

1<i<j<n 70— 47

L33, Z0LE, FEDOs. v e S(IN\X) ICHUTKRADKILT 3 :

[ At = [ AeE)dnt)
RY Jax

Theorem 4 inversion formula

fEBED o € S(K\X) ICOWTKRADNHILT 3 :

plr) = (=1)n+hdet "/ S () du(z) (Vo € X).

a*

Theorem 2 ¢ Theorem 1 QIEHTEAL LB ZHWTIRI D H 5.

Theorem 5 {L(.I?Z \:2) l \ € {(L'J/.\"(l\'x))/\}”} MC(N\X) B H(G. K )-FHREA S
BoEKEERT.

- &T, 22T, MacdonaldM] 5L EBELIFLHEER2 I LHTHEL.
A€, ICHLT

‘/\‘ ZZ/\,'.. TI()\) ZZ(l—"l))\,
i=1 i=1

EBEL. meNIIIHWT w,(t) = H(l —t)., we(t)=1 LT, AEN, IZOWTIL

=1

+<
(1.11) wi () =[] wouon (1) miA)=#{j |\ =i}.

I=—

A\j; = {A € 1\" | /\n 2 0}



161

EBE, m<nDLE

Al 3 A= (Ao At 0,....0) € AT

K EoT AL CAY Eamd. M) BEDS RO, o)) & n KEET 5.
Ap€ALICONWT

A> ;Md=ef>/\1+-~+>\; >4+, Vi
/\D;lg)\ > Vi

AN p = v, with v; = min{\;, ; };

I\ € UperrAp. with ‘N =#{j|A; > i}

s, e A, 1L, r e x, &t OZEKX Ry(2:t) & Hall—Littlewood%IEﬁ Py(x: 1)
BROEDICEEINS .

x; —tr;)
rien=mi = Eo (0 L EZE):
(112) o€Sy 1<z<)$n J
1-1)" |
Py(a:t) = Py(ay ,MHZLW#_AWWMMﬁL
wy ()

22T n RABEE S, & {0} WIRTOERLE UTERT 2. S
{Pi(x:t) | X € ALY W Zt) 1. s 2] 0) ZiH-8E, {Py(z:t) | A € A} ziz[ o, ... pEL)Sn
O Z-FEEICR>TWD., 22 T,Aﬂve\+kﬁbf,w (e Z[t]) %

(1.13) P(x:t)P,(x:1) Z f:‘u YPy(x3 1)

A€AR
ko TRBEINDIBERR LT 5.
fz\u( )=0 unless |\ =|p|+|v| and ADpu.v.

55 (MI-83]) . g1y & t OBTER Py (y:t) i shape (p. A) of length r @ tablean
EMSEHEIND ZH-RBEOSHEXT

(1.14) Pyaq. o bty ey t Z Pyjyrs s s Y P, (21, ikt t),

u€A+
2HRETHLDOTHS.

Py (y:t) =0 unless 0< =t <r



162

s (ML ILE5]) . A € Upen AL I2DWT
l))\(t) == Hu’mi(z\)(f)

i>1
LEDDB L,
. 1—try;
(1.13) Hﬂr—ffz > AP e ki ) Pa(Y1s s Y1 1)
1<igm T seahnat
1<3<r

enET (ML) . ZHEK Py(e:0). A € AT 3 S-SHEK L FIZh, AFHHO RS
P CEERAEEEREET. 20 Zt[rr o rn] O ZH-RETKOBER RS :

(1.16) Pa(:0) = Y Ky ()P, (i t).

/tE:\,T
ZZT
Ky, (t)=0 unless A>p and |\ =g
T35 ([M.II §6]. [LS]) .

ZZEHFE 0. Payulyit), Ky () Ko wTH#E LW ER L (M. [LS] THhbnT
3.

ZnbOES EHORE
n) L
- n n(,\)_u u' —q 2 . - —
117) B2 = (gt D py e e
Cal—}
L.

Proof of Theorem 3. X € A, IZDWT [H1, (23)] i &k Y

1-18) i) [ e = R ),
. K- 1(.'/\(_([_-__,)

BLZZTE BF ) 28ut o =0 L LTws. 3 A (. ..=\) €
Ap T DL
o(K -7 = o(L - 7)

MOMB. NEA ICKL, K -7 OFEEE 2o LB EHEOIHEICIT

(1.19) | A=) = b o) (A € A)
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gl tacHsd. 22T
Ryz)= > o (qd"»c(:))
oES, .
bk
: . X : n—1 niA) 1 f% "
A(z) = v(K - 7). (7d) = (—‘1)'L(/\)H)\I(]TW_T\LT%_L—_)TRA(:)
wy (—¢~7)

(1.20) Az

THd. teEZILHOVWT A+t=(M+t.. A +t) &2TBL,
t(:l‘!"“:n) 2 ~
éa(2)

o(K - 7 = o(W - 7)), 77,{4—1"(5) =4

RMDT
A €A

ERELTEW. ZF50Hitazdhic

<RyFy>= [ RGBT

LB ) ik SeAERDT

Ry(:) _ ZU((!“‘”H 1—4*‘7‘*1})

!C(‘:)|2 oESn icjl+q7 ™o

. Z(] (q<)\.:>H(1 _ q;iw:J )Z(—(j_%)r([r(:"_:j)> ’
7 r>0 ; A

i<j >
BT R
V/\(~L =Y oY (q<,\+b_~>)
‘('(:H beB o0€S,

ETcEDH. HL,

B = {ngﬂ?zj | m;; e NU {0}} \
i<y
(eij & WIS =1, B RS =~1. FOM=0 THRE S A, D)
by €ER, ¢y=1 (0=(0....0) € B) SRRy .
Y345, —H, M 86, II-86] I &Y
_ vllv)\(“(lag) Z d,, ZVU((]<VV:>)F

1(:)—' 1
T Q) e Je
v<pfv|=|u
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‘7"‘(,-
— N ’

d, €C, d,=#St (St = {o€S,|o(n)=np})
ERINB. KT

ll,\ - y—=
<Ry\R,>=-2"1°1 Z Z od, Z / OO > <> g
(1+ q 2 " B vert sres, o
v<pfv|=lul

285, 20D <RR, >F0RBIEASpu THEZ LA DIAS. —7%
< R,.R\>=<Ry\.R, >
BDT, AFv RLE<SRVWR, >=0THh5. £

n!w,\(——q"l?)‘

< R),.R, >= T
(I+4¢77)"

THY, du(z) OEFEL (1.18).(1.20) 2 E&HET (1.19) 2B TELHI KD 3. |

Proof of Theorem 4. ¢ € S(AN\X) £$5. Vee X 22V, KN-x OFEEEE « &
x3 L,

1 . -
o) = s [ P0G = [ AT du:)

Lhs. (L1T) 25

(2T = (—1)m g )
Ny, ERAxE5. ]

§2 local desities
AT, mmeN, n>m &35,
Xp={r €GL(k) |2 =2}, Xu(O)=X,NM,(0)., K,=GLn0)

EEEL, X, . Xn(0).K, bEKICEETE. p=70 &BL.
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€ Xn(0),y € X,n(0) &5 5. local density p(y,z) & primitive local density p?"(y,x)
ERDEDICESET S ¢

. Naly,x)
puly, x) = lim m:

(2.1) B
. #(y,2) = lim N (y, )
WY, &) = d=so0 q(lm(n—%) ’
HL

Ny(y,z) =# {'U € M,, ,(O/p?d) | vav* = y(modpd)} ;
N (y,z) =# {'U € M, ,(O/p!) | v = (lm 0) v (v € K,), vav* = y(modpd)} .
€ Kya, Y € Ky ledids EBEDSHSHICu(Y &) = ply, x), p"(y,2") = p" (y. )

TH5.
81 OBYCHBL ETH 26D, ROME ([HL.82 Theorem]) IC & vV, BB L B

BENREUD L.

Lemma 2.1 fEE® £ € A iZon T
(7851, e 5. 0.0, 0)
prr (7t

= Cp,
e-ATRPY

. q-n()\)—%le(ﬂ')‘; S1q eeey ém)

m A €
) DU PU i— M(ﬂ' g Nt ) —n ~L \
= (.n.mH(l —q 2o Bomnk 1) Z W -q () zl/\!UJ(ﬂ')\; SlyeeeaSm),
‘m

i=1 xeAt

{4
[y
~

C‘Il.”l -

W (¢ (™)
wy(g™") .

w(N) = w™(=¢72) for A€ AF.



166

Theorem 6 fE&E®D £ € AL, A€ AL ICoWT

,ll'"'(ﬂ'/\ﬂﬂ's) — (___1)n(f)+n(/\)+(m—n+l)|£_|+|)\|q.lj("(f)+n()\)+("1""+])|€l) X “;“(5)

1
niv) _1o b (—=q72)
S e
Y Wy—m (V)
5 \n—m—1 !
X Peyu(l.—g%. oo (—g?) ¢ %)}

ZZTY WKBWT v ik
78

peA. veATOAT L nCénX v A N =ul+lv], 0TG- <n—m (i >1)

R ETHORMEEHL.

Proof. 1. zm % Sieee S R E B BE, 220 % s 5,000 1R
IS AR s Gl Y

[A]défw(ﬂs;sl,....,s,,l.() 0)/w(1n:$1e e $i0)
% 28YIC PA(2) = B¢ ™ —q 7)) (NEAL) BB ETASRICEBHL, F0R%

BEURTEREBEEE2RD 5.
F 3", Lemma 2.1 & Theorem 1 {C &Y,

Y Cn.m ,. ¢ n _nN) omAl
(2.2) =" > (w1 Rl (),
W (~ g2 /\E\m

%, B Theorem 1 2T

1 0,1.0) = (PO by Ly
wniq
def (n) (n) 1
[Pe] = Pelg™ g™ 5 —q77)

m+1 1 m+1

= (=1)m=mEl R P (g o o g (=) —gE )t s
3 42 )q q q

—&Iu =\n—m—1,

— (_1)(m-n)|81qm—__4nﬂ|fi Z q

peAS
0<ti~tpu; <n—mn
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) J_")
1<i<j<n l—l—q‘! ¥

- 1 m—25—1
1—qgfimsims 1 — (=1t
I == 1l

S SIS
T _ n—ja1,,z L R i
I<icj<m LHTY (igm 14 (=1)m=itlgst
m<j<n

n—1 ) _ )i_jq""é“l
x |1 H —

. i—J
i=m+1 j=i+1 1+( )“Jq 2

» ’ 1 VA_ i—m m—=2541
_ 1 1—gmme I 1—(=¢ )¢ - (=1))""g s

I<icj<m LT T

1
B}

1<i<m 1 =g (—1)J“m(le:ijil
m<j<n
wn-m(q”")
X -3 -3 n—m'
u'n—rn(_’g -’)(1 —q )
FoE2oRFA<i<mé m<j<nllHTHEDES

JIZ(1.14) Ik o T, EBIC
WRDEDICEREIND

S (= )by (=g )P (2)Pu(1. =

1 1
—=\n—m~—1, —=
jZ . ..‘...(—'q 2) (,—q ?)

veARNAT_

1
_o_mryy o bu(—¢77)
= wy_(—q7) 3 (—1 )il =25 =]y 2Tl

' Wop_mV
veARAAT_, n-m(¥)

ST

( _.L) 1 PO
1 WU —q 2 _q~: STy
(1181 sm) = (1 — ¢ )" ——r _—t
W( m 9l ; ) ( ! ) u‘m(q_l) 1<i<j<m L+gs

THoh5, LOHELEDLET



[4] = (—1)r@+m-nsviel 2 anspsg,  Un()

(= 1)l = s, (gt

<Y

veAtnAT

n-—m

U’,,_,,,(V)

_m41 L Linem— _1
x Y B (L (=] =g

ue;\?{l
0L =t <n—m

x 3 (= F)PA(2)

AEAT,
—_ (__1)n(€)+(m_n+l”£iqﬂ§§l+&:’}illﬁlcnm__._u.:'_l(g%
u!m(_‘q 2)
! b, ( (‘L)
¢ m n{ir) o\ 2
(23) % Z q—-—}'—]—lz\|P/\(:){Z(_l)n(u)-ﬂu]q—T vl' q
/\6\;{;1 v u n—m ( l/)
L Lin—m— —1 .
X Peju(Lo=qb o (=5 ) =) 2 (=g E) )

(2.3).23) IKBWT P(z) DBRBEERTEALTCERRE 3.

Theorem 7 & D £ € A}

7

AEAL IHoWT

u(m mé) = (= 1) Fn)Hm=nt DIEHA]  FE+rOHm=—n+1IED) 5 wn(€)

u"n—m(_q—:’ )

!
-m)ly|, 258w -1
x 3 {(~1) Mg = g, () i (—g77)

[TN%

X Pepull.—gF ooy (=g )™ 1 =g 1)}

ZZTY WKBWT pv il

I’R%
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peEAr, veAlr, pcéni v A M=+, 0<G =" <n—m(i>1)

EHRETLOREREX,



- -1
wn)= Y K-
r=(r1.m)€ALNAT

m2v|r|=|v|

n—m -

((_1')(72—771——1)71 q

2 T1+(—1)”_mqmz (—1)(ﬂ~nz—1)fzq”7~,’"m)

m—n

1+ (=1)r=mg e
Y42 (Koy(—q7%) ICDWTIE (1.16) 2B,

Proof. . Lemma 2.1 £ Theorem 1 ICk Y, ROERX %155 :

Cn. —m+l A
TR, o e A E IR NS
u"m(—q 2 ))\E.r’\j,—,

{2.4)
_ ﬁ (1 _ q-ZS,.,...MZsm_,H_i_])—l W78 81, ey S 0, ....,O).
=i W(1mi 81y ees Sm)
Theorem 6 MFEHD [B] 0 2 EHFICHOWT
H nﬁll + (—-1),'(1:’.—21'.*-;”*" B H 1 + (_1)n_qu3i+m~'_;n—l
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