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Q Introduction
@ Main theorem and application

e Proof of main theorem
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Weighted Bergman inner product

@ D C p* := M(r,C): Bounded symmetric domain

D :={x € M(r,C) | | — xx* is positive definite.}.
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Weighted Bergman inner product

@ D C p* := M(r,C): Bounded symmetric domain
D :={x € M(r,C) | | — xx* is positive definite.}.

° éU(r, r): The universal covering group of

SuU(r,r) = {g € SL(2r,C) ‘ g ((I)’ —OI,> g= (g —OI,> }
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Weighted Bergman inner product

@ D C p* := M(r,C): Bounded symmetric domain
D :={x € M(r,C) | | — xx* is positive definite.}.

° éU(r, r): The universal covering group of

SuU(r,r) = {g € SL(2r,C) ‘ g <(I)’ —OI,> g= (g —OI,> }

@ LetAeC. /SU(r, r) acts on O(D) = O,(D) by

T <<a b) _1> f(x) == det(cx + ) ((ax + b)(cx + d) ")
*M\e d . |
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Weighted Bergman inner product

@ D C p* := M(r,C): Bounded symmetric domain
D :={x € M(r,C) | I — xx* is positive definite.}.

° éU(r, r): The universal covering group of

SuU(r,r) = {g € SL(2r,C) ‘ g <g —OI,> g= (g —OI,> }

@ LetAeC. /SU(r, r) acts on O(D) = O,(D) by

—1
™ ((i Z) ) f(x) == det(cx + d) ™ ((ax + b)(cx +d) ™).
@ If A\ > 2r — 1, then preserves the weighted Bergman inner product
(f, @)\ = C,\/ f(x)g(x) det(l — xx*)* 2 dx.

HA(D) C O(D): The corresponding Hilbert subspace.
(ma, HA(D)) is called a holomorphic discrete series representation.
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Computation of weighted Bergman inner product

(f.g)x = Ca / f(x)g(x) det(l — xx*)*~2dx: SU(r, r)-invariant.
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Computation of weighted Bergman inner product

o (f,g)y = CA/ f(x)g(x) det(/ — xx*)*~2"dx: SU(r, r)-invariant.
e For f(x),g(x)De P(p*) =P(M(r,C)) = O(D)g, we have

_ ﬂ tr(x'z) _ é tr(x'z)
o= (10005 ) e ) <o (g ) (0.0)

Hence suffices to consider <f(x), e“("[z)>A for f € P(p™).
X

z=0
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Computation of weighted Bergman inner product

o (f,g)y = C,\/ f(x)g(x) det(/ — xx*)*~2"dx: SU(r, r)-invariant.
e For f(x),g(x)De P(p*) =P(M(r,C)) = O(D)g, we have

_ 3 tr(xz) _ 3 tr(xz)
ton=(10() | ) =a(g) (0.0

Hence suffices to consider <f(x), e“("[z)>A for f € P(p™).
X

z=0
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Computation of weighted Bergman inner product

o (f,g)y = C,\/ f(x)g(x) det(/ — xx*)*~2"dx: SU(r, r)-invariant.
@ For f(x),g(x)De P(p*) =P(M(r,C)) = O(D)g, we have

(F,9) = <f(X),g<;Z> e®) O> ( ) (100, e0)

Hence suffices to consider < (x), etr(x’ )>A for f € P(p™).

z=0
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Computation of weighted Bergman inner product

o (f,g)y = CA/ f(x)g(x) det(/ — xx*)*~2"dx: SU(r, r)-invariant.
e For f(x),g(x)De P(p*) =P(M(r,C)) = O(D)g, we have

_ ﬂ tr(x'z) _ ﬂ tr(x'z)
o= (10005 ) e ) <o (g ) (0.0)

Hence suffices to consider <f(x), e“("[z)>A for f € P(p™).
X
@ P(p*) is decomposed under K = S(U(r) x U(r)) as
Pe)= P Palr")~ P Vi XV,
mezZl | mezZl

2 o={m=(my,....m)eZ |my>--->m >0}

z=0
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Computation of weighted Bergman inner product

o (f,g)y = CA/ f(x)g(x) det(/ — xx*)*~2"dx: SU(r, r)-invariant.
e For f(x),g(x)De P(p*) =P(M(r,C)) = O(D)g, we have

_ ﬂ tr(x'z) _ ﬂ tr(x'z)
o= (10005 ) e ) <o (g ) (0.0)

Hence suffices to consider <f(x), e“("[z)>A for f € P(p*).
@ P(p™) is decomposed under K = S(U(r) x U(r)) as
=P Pmler") = D Vi X Vi,
mezZl | mezZl
2 o={m=(my,....m)eZ |my>--->m >0}
Theorem (Qrsted (1980), Faraut—Koranyi (1990))
LetA>2r—1,meZ . Then for f(x) € Pm(p™), z € p*, we have

z=0

<f(x),et'<XZ*>>“ 00 10_1)) f(2) (Mm=AA+1)-- (A+m—1)).
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Aim of this talk

@ pf :=Sym(r,C), p; := Alt(r,C): Symmetric and alternating matrices.
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Aim of this talk

@ pf :=Sym(r,C), p; := Alt(r,C): Symmetric and alternating matrices.
@ Spaces of polynomials are decomposed under U(r) as

,P(p:_): @ Pm(p:_): @ V(\ém1,2m2,m,2m,)7
—_——

meZ’ meZ’
++ ++ —2m

+) — +Y ~ v
P(pa ) - @ Pm(pa ) - @ V(m1,m1,m2,m2,...,mt,/zj,mL,/ZJ (,0))'

mez;[* mez.//*

=m?
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Aim of this talk

@ pf :=Sym(r,C), p; := Alt(r,C): Symmetric and alternating matrices.
@ Spaces of polynomials are decomposed under U(r) as

,P(p:_): @ Pm(p:_): @ V(\ém1,2m2,m,2m,)7
—_——

meZ’ meZ’
++ ++ —2m

+) — +Y ~ v
P(pa ) - @ Pm(pa ) - @ V(m1,m1,m2,m2,...,mt,/zj,mL,/ZJ (,0))'

mez;[* mez.//*

=m?

o Write x =x, +x, €pT =pS @ p/.
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Aim of this talk

@ pf :=Sym(r,C), p; := Alt(r,C): Symmetric and alternating matrices.
@ Spaces of polynomials are decomposed under U(r) as

,P(p:_): @ Pm(p:_): @ V(\ém1,2m2,m,2m,)7
—_——

meZ’ meZ’
++ ++ —2m

+) — +Y ~ v
P(pa ) - @ Pm(pa ) - @ V(m1,m1,m2,m2,...,mt,/zj,mL,/ZJ (,0))'

mez;[* mez.//*

=m?

o Write x =x, +x, €pT =pS @ p/.
@ For f(x;) € Pm(p) or f(x,) € Pm(p;), want to compute

<f(Xs), etr(Xz*)>>\ , <f(Xa), etr(xz*)>

)

A X '
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pt = M(r,C) = ps @ p; = Sym(r,C) & Alt(r, C).
@ Consider f(x,) € P.....1.0,....0)(pi) or f(X) € Po,....0)(pS)-
N

i
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pt = M(r,C) = pf ©pf = Sym(r,C) @ Alt(r,C).
@ Consider f(x,) € P.....1.0,....0)(pi) or f(X) € Po,....0)(pS)-
N

i

@ We can show
! 1

PA.A0..0p) < PG Fo0..00")
~ Vi 10,0 =~ Vi 10,08 V.00
2/ li !
Puo...0m) < Pue,..0bh)
= V(é/,o,...,o) = V(Y,o,.u,o) X Viro.....0)-
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pt = M(r,C) = pf ©pf = Sym(r,C) @ Alt(r,C).
@ Consider f(x,) € P.....1.0,....0)(pi) or f(X) € Po,....0)(pS)-
N

i

@ We can show
! 1

P 10..0MF) < PE.1o..00m")

= d ..... 1,0,...,0) = V(v1 ..... 1,0,...,00 X V(1,..,1,0,...,0)»
2/ li !
Puo...0m) < Pue,..0bh)
= V(é/,o,...,o) = V(Y,o,.u,o) X Viro.....0)-

@ By Faraut—Koranyi (1990),

tr(xz* 1 +
(100,67), | = ) e P o 00D
(flx.e ) = ot@) (F(x) € Piso. .. (1))
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Goal of this talk

pt = M(r,C) =pS @pf =Sym(r,C) & Alt(r,C).

<f(Xa)7 etr(xZ*)>)\,X — H}ﬂ o 1 TR f(z)) (f(x) € 'P(w,o _____ o)(p:)),
(o), e0=) - = (;)If(zs) (f(%) € Puo....0 (p7))-
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Goal of this talk

pt = M(r,C) =pS @pf =Sym(r,C) & Alt(r,C).

<f(Xa)7 etr(xZ*)>)\,X — H}ﬂ o 1 TR f(z)) (f(x) € 'P(w,o _____ o)(p:)),
(o), e0=) - = (;)If(za (f(%) € Puo....0 (p7))-

In this talk, more generally we want to consider the inner products for

(%) € Pt kit ko) (03) = Pa10,0) (0T PEOR)S (r = 25),
— N NN

! s—1 1 s—I
f(X) € Piksik,... k) (PT) = P0,..0)(pJ) det(x)" (r: general).
r—1 r—1
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@ Main theorem and application
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@ pt = M(r,C), p¥ := Sym(r,C), p := Alt(r, C).
pT and p~ are mutually dual.
° X =x&X €pt=pfepl
® (o,0) € {(a,s),(s,a)}.
o FOFKG(C,/€ZZ(), K/ = (k,,k) eC.
/
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Main theorem

@ pt = M(r,C), p¥ := Sym(r,C), p := Alt(r, C).
pT and p~ are mutually dual.
® X=X X €pt=pfaop

® (o,0) € {(a,s),(s,a)}.
@ Fork e C, I € Z>, K,::(k,...,k)E(C’.
= ——’

/

Theorem (N)
Letk € Z>o, and let

r=2s, 0</<s,  f(x)ePyp)), e=2 (e=a),
r: general, | Zsy, f(x) € Puo,..0bs), e=1 (e=5).

Then forRe A > 2r — 1 and for z = z, + z, € p™, we have

_k
<o|et(x.)k/€f(x.),e”<XZ">>A :C[(A,k,l)F,’( : ;f;z).
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Main theorem — Constants

(det(x)/"1(x), ")) = ClAKDFL (4, i)
X €
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Main theorem — Constants

(det(x)"/°F(x.), €0V = CL(\ K, )F (7;2@“; fz).

A,X
ForAeC,neC',me (Zso), let

r

Atmm =[O+ n=0G=Dm, Nm =[O =G = 1),

Jj=1 j=1
where (AN)m=AXA+1)---(A+m—1).
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Main theorem — Constants

<det(X.)k/€f(X.), et"(Xz*)>

= Gk DR (2

A,X

ForAeC,neC',me (Zso), let

r

Atmm =[O+ n=0G=Dm, Nm =[O =G = 1),

where (A, =

C3(\k, 1) =

C{(\ k1) =

j=1 J=1

AA+1)---(A+m—1). Then

(A _s4 (ng +3. 081 — %J)(mﬁms,,)

)

(N k1, k. Tk/21 1 LK/2) )

(A+k— Lyl4 (/,Q,/H))k
2r/2

(r: even)
()‘)(Qk""v%r/z—wﬁr/z) ’

(A= [5] 4 max{2h k+ 1) ey A+ k= T3]+ 3),

(A)@k+12k , 5,y min{2k,k+1} K, 2))

(r: odd).
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Main theorem — p; = Alt(2s, C) case

(det(x)/°f(x.), €02)) = Cl\kDFL( L5, ihi2)
7X €

For f(x.) € Py,(pE), n,v € C, define F, (};; f; 2) € C(Q) (3Q C p*) by

Fff <V; f; Z)
i

=Pf(z)™® > o <V ’ (ES_FE’))WH(

s s + 1 7_1 )
mEZHIEﬁ?j/} (,u (Qs / 2I) m—I+(0,

Sl milfl(z,277),
1)
where
Fana[f1(2s, Wa) € P2 (p3") @ Pom1(p7)
C Pre(p3) © Pam(pd) © Pio,_,—1)(p7T);
S Y Rl w) - el )

meZs, 1€{0,1}°
=/

(m2 = (m17m1um27 me,...,Ms, mS))
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Main theorem — p; = Alt(2s, C) case

(det(x)/°f(x.), €02)) = Cl\kDFL( L5, ihi2)
7X €

For f(x.) € Py,(pE), n,v € C, define F, (};; f; 2) € C(Q) (3Q C p*) by

Fff (V; f; Z)
i

=Pf(z)™® > o (v ’ (ES_FE’))WH(

s s + 1 7_1 )
mEZHIEﬁ?j/} (,u (Qs / 2I) m—I+(0,
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1)
where
Failfl(2, Wa) € Penz(pF) @ Pom—i(p3F)
C Pme(p3) @ Pom(pd) ® Po, ,.—1)(p);
> X F%,.lf](zs,wa):e%t'<2~%2~”1>f(’w;‘)

meZs, 1€{0,1}°
=/

(m2 = (m17m1um27 mg,...,Ms, mS))
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Main theorem — p; = Alt(2s, C) case
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7X €
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Main theorem — p = Sym(r, C) case
0)(pE), p,v € C, define F! (};f;2) € C(') (3’ C p*) by

For f(x) € Pu.o

777777

F! (: f;z) =det(z)™ Y > Fuilfl(z. 'z

meZL’/ZJ le(Z> )ff/ZW
||| I

—1_v0 N
(¥)m (1/ 5 = (021 ))me(g,/H,/) (r: even)
_1_ |
% (:u“ 2 (Qr/2—1 ’ I)>m—l+(Q,/2,1vl)
(¥)m (v — %)m—l’ (v—3(r=1)- I)/*/[r/ﬂ
1 1 (r: odd),
(=D (=30 =D =1y,

where forodd r, for | = (h, ..., 1, /2), Irrj27) letV := (h,...,/;/2), and
Fril,l[f](za) WS) € P2m(pz:tt) ® P(m1,m1—l1,m2,m2—lz ~~~~~ M2y sMs2) =2y s(=1Ires21)) (PS )
C Pom(pE) ® Pz (pF) @ Pro,_, 1 (p7),
S Y Az w) = ebrEman iyt

mezl/? 1e(Z50) "/
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Main theorem — p = Sym(r, C) case
0)(pE), p,v € C, define F! (};f;2) € C(') (3’ C p*) by

For f(x) € Pu.o

777777

F! (Z f;z) =det(z)™ Y > Fuilfl(z. 'z

meZL’/ZJ le(Z> )ff/ZW
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(=D (=30 =D =1y,

where forodd r, for | = (h, ..., 1, /2), Irrj27) letV := (h,...,/;/2), and
Fril,l[f](za) W) € P2m(pz:tt) ® ,P(m1,m17/1,m2,mzflz ~~~~~ Miry2)sMirs2) =lies2)(=lrry21)) (PS )
C Pam(pa) © Pz (pF) @ Po, . (p7),
S Falllz,w) = ebrEmEn ).

mezl/? 1e(Z50) "/
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C Pom(pE) ® Pz (pF) @ Pro,_, 1 (p7),
S Y Flfl(zew) = ebrEmam i),

mezl/? 1e(Z50) "/
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mezl/? 1e(Z50) "/
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Poles of inner product — p,;” = Alt(2s, C) case

<Pf(xa)kf( x), e“<XZ*>>

A

_Czs(Ak/)F( Fiasifi2),

X —A—k+2s’ f’ z
k 1 k 1
— S + 2 = a2 =
0 ( 2] 2l =2 °*/))((k/21,,Lk/2JS,,)
C2(\ k1) = G

)Uﬁ,,ﬁw k/21,1k/2), )
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Poles of inner product — p,;” = Alt(2s, C) case

(P Fx), &)

2s 5 f;
/\X_C (\, k,IF] (-)\—k+25'f’2>’
( s+ (5] H 2e7l>)((k/2hlk/2j )
CZ(\ k1) = (A PR

)(@,&H k/21,1k/2), )

When r = 2s, for k € Z>o, | € {0, 1,

8 =1}, (%) € Py (p),

(/\)(k+1 Koy, [k/2" Lk/2J )<Pf(xa)kf(xa)’etr(xz*)>

A X
is holomorphically continued for all A € C
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Poles of inner product — p,;” = Alt(2s, C) case

= C2(\, K, )F! ( -5 -f-z),

—A—k+2s' '

(P Fx), &)

(—s+

A,

N\» *

1 K
2

_1
25

f/)><wz1 /2], )
C25(\ k, 1) = =

(A)Uﬁ,&w k/21,1k/2), )

When r = 2s, fork € Z>o, 1 € {0,1,...,8 =1}, f(x,) € Py,(p),

(A (k1,k, [k/21,1k/2], ) <Pf(xa)kf(xa), etr(Xz*)>>\7X

is holomorphically continued for all \ € C.
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Poles of inner product — p/ = Sym(r, C) case

<det(XS)kf(Xs)7 etr(xz*)> = Cl\KDF (ki fi2)

A X

(At k=545 +(100))

=r/2

Clnk 1) = (A= |5 +max{2k, k + /}>min{k,l} (A +k=[5]+ %)k

(r: even)
(MNek+1.2k, 5, k. ) |

=Lr/2)

R. Nakahama (Kyushu Univ.)

(A)@k+12k , o,y min{2k k1Y K 1 o))
(r: odd).
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Poles of inner product — p/ = Sym(r, C) case

(det(x)4 (). 60)) = CIOKFL (L, i6i2).

A X

(Arh=gt5+0.00)),

2r/2

(r: even)
()\)(2k+/7%r/2—1'5r/2) 7

CLOK) = § (A= 5]+ max{2, K+ 1}) oy N+ K= [E]+ D)

(A)@kr12k o,y min{2k k1Y K 1 o))

(r: odd).

Corollary (N)
Fork,l € Zxo, f(X) € Py.o,....0) (),

(A)(2k+/,%,/2,1 ke /2) <det(Xs)kf(XS), etr(Xz*)>>\’X (,fr even)7

()\)(2/(+/.gw2J _min{k+1,2K}.K o)

k tr(xz™) if r-
)<det(xs) f(x,), € >M (if r: odd)

are holomorphically continued for all A € C.
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Poles of inner product — p/ = Sym(r, C) case

<det(XS)kf(Xs)7 etr(xz*)> = Cl\KDF (ki fi2)

A X

(At k=545 +(100))

=r/2

(r: even)
(MNek+1.2k, 5, k. ) |

CIAMK D) =9 (A= | 5] + max{2k, k + ) mingey A+ K= [5] + %)kwu

(A)@k+12k , o,y min{2k k1Y K 1 o))

(r: odd).

Corollary (N)
Fork,l € Zxo, f(X) € Py.o,....0) (),

()\)(2;(4_/)%“2_1 ke /2) <det(Xs)kf(XS), etr(Xz*)>>\’X (,fr even)7

(A (ekt1,2k,, )5y min{k+1,2k} K, ) <det(Xs)kf(Xs), e"(xz*)>/\ ) (if r: odd)

are holomorphically continued for all A € C.

R. Nakahama (Kyushu Univ.) Weighted Bergman inner products 2021/6/10 15/39




When [ =0, f(x,) = 1
When I =0, f(x,) = 1,

P2 (pF)@Pom(pT)

F! (V; f; Z)
7 ®73(oﬁ;7,,;1,)(33f)
W

Wm (v + (2, =2) ) moteio, 1) ——"——
=Pf(z)* > Y ( — 1’) — Fnalfl(z.'2,").
(,u+ (2, /’l/))m 14(0, 1))

meZs$, 1€{0,1}°
=/

F’( f2>—detzs > Y Az

mez/3 1€(Z50) /2] pe
I|=/
0 Pom(pE)@ P2 (bF )P0, 1) (pF)

(V)m (V - % - (Qr/2—1 ) /)) m—1+(0, ,_4./)
1 (r: even),
(ﬂ’ T2 (Qf/2—1’l)) m—I+(0, ,_4./)
Wm (v = 2y (V= 3(r=1) = /)/7/[,/21
: : (r: odd).
(1= 2y (= 2(r=1) = I)Ifl(,/ﬂ
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When [ =0, f(x,) = 1
When I =0, f(x,) = 1,

P2 (pF)@Pom(pT)

F! (V; f; Z)
I ®Ps_;—1)(p5)
w
W (v 4 (3, =3)) moreo,_ )
25 172 s— 121 _
: r?l,l[f](zsvtza 1)7

Pz Y Y
mezs . |e|{l?,1/}s (#+ (ésfl’;;/)) m—I+(0;_,,1))

F’( f2>—detzs > Y Az

mEZL'/ZJ le(Z> )(’/21 pe
I|=/
- Pom(pE)@P2 (pF)OP0, . (pF)

(V)m (V - % - (Qr/2—1 ) /)) m—1+(0, ,,_4./)
1 (r: even),
(ﬂ’ T2 (Qf/2—1’l)) m—I+(0, ,_4,/)
Wm (v = 2y (v = 3(r=1) = /)/7/(,/21
: : (r: odd).
(= 2)my (B=2(r=1)= I)lfl(,m
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When / =0, f(x,) = 1

When/:O, f(Xo): 15

Fa? <Z’ 1;2) P2 (0E)@Pom(pF)
w
(V)m v+ 1 —_—
—Piz) Y J GO Favo [11(2.2:7),
mezs (M‘f‘(és ))m R
P (litiz) —derz) ™ 3 Fao, [z '271)
meZH/2J S
Pom(pF) @ P2 (pF)
(Y)m (V — % ) m
1 (r: even),
X ( )(M( 2 N ) m
m (v —
i : 2/m (r: odd).
('u - E)m
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When / =0, f(x.)

When/:O, f(Xo): 15

F;? <Z’ 1;2) P2 (0E)@Pom(pF)
w
(V)m v+ 1 —_—
—Pz) ™ Y J GO Favo 1227,
mezs (M‘f‘(és ))m -
P (litiz) —derz) 3 Fg, o (102 '271)
meal -
Pom(pF) @ P2 (pF)
() (v~ 3 )m
1 (r: even),
X ( )(M( 2 N ) m
1% vV —
i : 2/m (r: odd).
('u - E)m
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When [ =0, f(x,) = 1
2F1 (O[:}//B;Zo’ Wo) = Z (a m(ﬁ [1](207 W‘)

('Y)m Orr/2)

Corollary (N)
Q Letr=2s,keZ>g. ThenforReX >2r—1,z=2z+ 2z, €p", we have

< Pf( ) tr(Xz ) >

A,X
()\-i-(g]_s—%)tk/zJ - ,2(,_,( ; ~
- (N, (A = 8) (ky2) Pf(z.)" 1( P k+2s+1 12,2, )

©Q Letr be general, k € Z>q. Then forRe\ >2r — 1, z € p*, we have

<det(xs)", et'()‘z*)>A )

A+ k—T[5]+32) 1
_ 2 2 det(zs)k2F1( —k, k- ;2 fz;1).
(/\)%Lr/zj (/\ - LEJ )KP/ZW A =2k + I' o

o’

R. Nakahama (Kyushu Univ.) Weighted Bergman inner products 2021/6/10
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Motivation: Restriction to subgroups

@ Consider the subgroups of SU(r, r),

G, = Sp(r,R) := {g € SU(r,r)

(0 I\ (0 |
o( 5, 5)o= (5 o))
A

9\, 0/9=\1 o) ("

G, = SO*(2r) := {g e Su(r,r)
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Motivation: Restriction to subgroups

@ Consider the subgroups of SU(r, r),

G, = Sp(r,R) := {g € SU(r,r)

(0 I\ (0 |
o( 5, 5)o= (5 o))
A

9\, 0/9=\1 o) ("

@ D, C pf =Sym(r,C), D, C p/ = Alt(r,C): Bounded symmetric domains.

G, = SO*(2r) := {g e Su(r,r)

D, := {x, € pl | | — xox} is positive definite}.
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Motivation: Restriction to subgroups

@ Consider the subgroups of SU(r, r),
o | o |
G, = Sp(r,R) := {g e su(r,r) |'g (—I, 6) 9= <_/, 6) } ’
c (0 1\ (0 I
g If 0 g - Ir O '

@ D, C pf =Sym(r,C), D, C p/ = Alt(r,C): Bounded symmetric domains.

G, = SO*(2r) := {g e Su(r,r)

D, := {x, € pl | | — xox} is positive definite}.

o Let A € C, (7, W): arepresentation of U(r).
Then G, acts on O(D,, W) = O,(D,, W) by

X ((i Z)_ > f(x) == det(cx+d) 57 ((ex + d)) f ((ax + b)(ex + d) ),

where § =1foro=s,d =2 foro = a.
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Motivation: Restriction to subgroups

@ Consider the subgroups of SU(r, r),

G, = Sp(r,R) := {g € SU(r,r)

(0 I\ (0 |
o( 5, 5)o= (5 o))
A

9\, 0/9=\1 o) ("

@ D, C pf =Sym(r,C), D, C p/ = Alt(r,C): Bounded symmetric domains.

G, = SO*(2r) := {g e Su(r,r)

D, := {x, € pl | | — xox} is positive definite}.

o Let A € C, (7, W): arepresentation of U(r).
Then G, acts on O(D,, W) = O,(D,, W) by

X ((i Z)_ > f(x) == det(cx+d) 57 ((ex + d)) f ((ax + b)(ex + d) ),

where § =1foro=s,d =2 foro = a.
@ Hx(D,, W) C O(D,, W): Unitary subrepresentation of G, (if it exists).
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Motivation: Restriction to subgroups (conti.)

@ (Kobayashi (2008)) According to the decompositions

@ Pm )N @ m2’

mez!"/? mezl’/?
= @ Pm(p:_) = @ V2vm7
mezZ’, | meZ’ |
(where m? := (my,my,...,my 2, M 2(,0))), for A > 2r — 1 we have
,HA(D |Sp(r R) — Z H/\
mez!’/?
52}
HADD)lsgr2r) = > Har(Da: Vo).
mez’, |
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Motivation: Restriction to subgroups (conti.)

@ (Kobayashi (2008)) According to the decompositions

D Pme)~ D Ve

mez!"/? mezl’/?
= @ Pm(p:_) = @ Vzvma
mezZ’, | mez’ |
(where m? := (my,my,...,my 2, M 2(,0))), for A > 2r — 1 we have
H/\(D |Sp(r R) — Z H/\
mez!’/?
5]
HAD) gpr2n = D H2r(Das Varm)-
mez’

@ For W~ V', or W ~ V7, want to construct explicitly the Go -intertwining

operators (symmetry breaking operators)
.T")C\Jywi HA(DNGO — 'H(;A(Do, W)
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Motivation: Restriction to subgroups (conti.)

@ (Kobayashi (2008)) According to the decompositions

D Pme)~ D Ve

mez!"/? mezl’/?
= @ Pm(p:_) = @ Vzvma
mezZ’, | mez’ |
(where m? := (my,my,...,my 2, M 2(,0))), for A > 2r — 1 we have
H/\(D |Sp(r R) — Z H/\
mez!’/?
5]
HAD) gpr2n = D H2r(Das Varm)-
mez’

@ For W~ V', or W ~ V7, want to construct explicitly the Go -intertwining

operators (symmetry breaking operators)
.T")C\Jywi HA(DNGO — 'H(;A(Do, W)
@ Today: Considerm = (k +1,, ks )orm= (k+ 1k, ;).
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Symmetry breaking operators for Sp(2s, R)

>\k+2s;f;z>'

NI

<Pf(xa)k f(Xa) s etr(xz*)> = Cfs()\, k, /)F; (
N~ X

€P1, ()
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Symmetry breaking operators for Sp(2s, R)

NIx

fz

k tr(xz*)
(P ) o)

epl/ (p:\} )

= Cfs()" k, /)Fdl (
A X

Corollary (N)
We take K/(x) € (P(p;) @ Y

U(2s) H
4“925_21)) . Then the linear map

),

Fikit Ha(Dsu(es,2s)) — Hark(Dspiasr)s V(1,0

25—2/)
k
(FaiH) (%) == F, N T f(x)
A \-A—k+2s " ox

intertwines the §)(2$, R)-action,

).

v
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Symmetry breaking operators for Sp(2s, R)

NI

<Pf(xa)k f(x.), e”<XZ*>> = C®(\, k, )F! (
~—~— X

€P1, ()

-A—k+2s

Corollary (N)
We take Ki(x,) € (P(p;) @ V¥

U(2s) H
(1, /7925_21)) . Then the linear map

Faki: Ha(Dsuges,2s)) — Hark(Dspiesr), Vi1, 0, ,)):

_k o
£ — F! 2 K
( )\,k,/f)(xs) 0= Fa (—A _ k+2S' KI, 8X> f(X)

X,=0
intertwines the §)(2$, R)-action, and its operator norm is given by

C
S 2 a,2S,K,/
”}—)\,k,IHop - Wu

where 3C, 25 k1 > 0 is independent of \.

'f;Z).

v
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Symmetry breaking operators for Sp(2s, R)

NI

<Pf(xa)k f(X), e”<XZ*>> = C25(\, k, I)F! (
~—~— X

€P1, ()

-A—k+2s

Corollary (N)
We take Ki(x,) € (P(p;) @ V¥

U(2s) H
(1, /7925_21)) . Then the linear map

Faki: Ha(Dsuges,2s)) — Hark(Dspiesr), Vi1, 0, ,)):

_k o
£ — F! 2 K
( )\,k,/f)(xs) 0= Fa (—A _ k+2S' KI, 8X> f(X)

X,=0
intertwines the §,I/J(2S, R)-action, and its operator norm is given by

C
S 2 a,2S,K,/
”}—)\,k,IHop - Wu

where 3C, 25 k1 > 0 is independent of \.

'f;Z).

v
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Symmetry breaking operators for SO*(2r)

(det()" ), 7))
—

€Pu.o,....0(p7)

_ / —kK . f.
s~ SHDES (—A—2k+r'f’z ’

R. Nakahama (Kyushu Univ.) Weighted Bergman inner products 2021/6/10 21/39



Symmetry breaking operators for SO*(2r)

—k

K : tr(xz™) .
(derl)" ), 07) A2k r

—qumwe(

A,X

Corollary (N)
We take K;(x;) € (P(p7) ® V(\g,!griﬁ))u(’). Then the linear map

Fiki: Ha(Dsu(r,n) — Harrac(Dso-n), Vizio, )
a _ —k . . ﬁ
P00 = FL (L g K g ) 0]

intertwines the SO* (2r)-action,

f;Z),

v
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Symmetry breaking operators for SO*(2r)

(det()" ), 7))
—

€Pu.o,....0(p7)

A—2k+r

A,X
Corollary (N)
We take K;(x;) € (P(p7) ® v(g,,Q,_J)U(f). Then the linear map

Fiki: Ha(Dsu(r,n) — Harrak(Dso-n), Vizio, )

a -k 0
(FAkif)(Xa) = F! <_>\ _oka4r Kj; a) f(x)

X,=0
intertwines the §5*(2r)-action, and its operator norm is given by

Cork,l
75 kill3 = m’

where 3C; ; k1 > 0 is independent of \.

—c:(A,k,/)F:( k f;z),

v
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Symmetry breaking operators for SO*(2r)

(det()" ), 7))
—

€Pu.o,....0(p7)

Corollary (N)
We take K;(x;) € (P(p7) ® v(g,,Q,_J)U(f). Then the linear map

Fiki: Ha(Dsu(r,n) — Harrak(Dso-n), Vizio, )

a -k 0
(FAkif)(Xa) = F! <_>\ _oka4r Kj; a) f(x)

X,=0
intertwines the §5*(2r)-action, and its operator norm is given by

Cor ki
||‘F§\,k,I||§p = Cr(s)\rk /)7
S PRAY)

where 3C; ; k1 > 0 is independent of \.

- o ko,
A’XfCS(A,k,/)Fs <_A_2k+r'f’z ’

v
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Previous works on differential SBO

Previous works on differential symmetry breaking operators:
@ Rankin (1956), Cohen (1975): (SL(2,R) x SL(2,R), SL(2,R)).
@ Peng—-Zhang (2004): (G x G, G) (G: Hermitian).
@ Juhl (2009): (SOy(1, n), SOs(1,n—1)).
@ Ibukiyama—Kuzumaki—Ochiai (2012): (Sp(2n,R), Sp(n,R) x Sp(n, R)).
@ Kobayashi—@drsted—Somberg—Soucek (2015): (SOq(p, q), SOs(p,q — 1)).
@ Kobayashi—Pevzner (2016): (SOy(2, n), SOy(2,n — 1)),
(Sp(n,R), Sp(n—1,R) x Sp(1,R)), (U(n,1) x U(n,1),U(n, 1)) etc.
@ Kobayashi—Kubo—Pevzner (2016): (O(1, n), O(1,n — 1)) (vector-valued).
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Results for other symmetric pairs (arXiv:2105.13976)

@ Computable for Px.1 k) ((p*)~7) for the following (G, G7,p™, (p*) 7).

(SU(2s,25), Sp(2s,R), M(2s,C), Alt(2s,C)).

@ Computable for Pk ) ((p*)~7) for the following (G, G, p*, (p*) ).

1

(SuU(r,r), SO*(2r), M(r,C), Sym(r,C)),
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Results for other symmetric pairs (arXiv:2105.13976)
@ Computable for Pi1 k) ((p*)~

7) for the following (G, G°,p*, (p*) ).

(Sp(2s,R),  Sp(s,R) x Sp(s,R),  Sym(2s,C), M(s,C)),
(SU(2s,25), Sp(2s,R), M(2s,C),

Alt(2s, C)).

@ Computable for Pk ) ((p*)~7) for the following (G, G, p*, (p*) ).
(SOu(2,n), SOu(2,n') x SO(n"), C", c™y (n" #2),
(SO*(4r), SO*(2r) x SO*(2r), Alt(2r,C),  M(r,C)),
(SU(r,r), SO*(2r), M(r,C), Sym(r, C)),
(Ez(—25), SU(2,6), Herm(3,0)%, Alt(6,C)).

@ Computable for Py, ((p™);7) X Pi((p*), 7) for the fol. (G, G7,p™, (p*) 7).

(SOu(2,n), SOy(2,n —2) x SO(2), C" CeC),

(Sp(r.R), U(r',r"), Sym(r,C),  Sym(r’,C) & Sym(r",C)),
(U(r,r), U, ry<ur',r), Mr,C), M(r',C) e M(r",C)),
(SO*(4r), U2r,2r"), Alt(2r,C),  Alt(2r,C) @ Alt(2r”,C)),
(E7(— U(1) x Eg(_14, Herm(3,0)%, C @ Herm(2,0)°).
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Outline

e Proof of main theorem
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Main theorem

pt = M(r,C), p¥ :=Sym(r,C), pF := Alt(r,C).
Theorem (N)
Letk € Z>o, and let

r=2s, 0</<s, f(x)ePypS), e=2 ((o,®)=(s,a)),
r:general, |e€Zso, f(X)€Pyo,. . o), e=1 ((c,0)=(a5s)).

Then forRe A > 2r — 1 and for z = z, + z, € p™, we have

_k
(det)/51(x). €00 | = CLA K )F. <—)\ ey it Z) |
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Main theorem

pt = M(r,C), p¥ :=Sym(r,C), pF := Alt(r,C).
Theorem (N)
Letk € Z>o, and let

r=2s, 0</<s, f(x)ePypS), e=2 ((o,®)=(s,a)),
r:general, |e€Zso, f(X)€Pyo,. . o), e=1 ((c,0)=(a5s)).

Then forRe A > 2r — 1 and for z = z, + z, € p™, we have

_k
(det)/51(x). €00 | = CLA K )F. (‘)\ ey it Z) |

The proof is divided into two parts.
k/ (xz") — ! £
€ tr(xz* € . f.
(A) <det(x.) f(X.), e >A’X = 3CF, (_/\ 3 zgk ; f; z) ,

= CI(\ K, 1) det(z.)¥/*f(z.).

Z,=0

(B) <det(x,)k/€f(x.)7 etr(xz*)>/\ )
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@ (7, W): an irreducible representation of K7 := U(r).
o G:= SU(r r) ~ Ox(D), G _Sp( R) ~ Ox(Ds, W),
G, := SO*(2r) ~ Ox(D,, W).
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@ (7, W): an irreducible representation of K7 := U(r).
o G:= SU(r r) ~ Ox(D), G, := Sp(r R) ~ Ox(Ds, W),
G, := SO*(2r) ~ Ox(D,, W).

Theorem (F-method, Kobayashi—Pevzner (2016))

Let(o,6) € {(s,1),(a,2)}. The symbol map gives the isomorphism
Homg, (O(D), Osx(Do, W)) = ((P(p~) N Sol(By.,)) ® W)

where Bio : O(p*) — O(p*) @ pT is an explicit differential operator.
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@ (7, W): an irreducible representation of K7 := U(r).
o G:= SU(r r) ~ Ox(D), G, := Sp(r R) ~ Ox(Ds, W),
G, := SO*(2r) ~ Ox(D,, W).

Theorem (F-method, Kobayashi—Pevzner (2016))

Let(o,6) € {(s,1),(a,2)}. The symbol map gives the isomorphism
Homg, (O(D), Osx(Do, W)) = ((P(p~) N Sol(By.,)) ® W)

where Bio : O(p*) — O(p*) @ pT is an explicit differential operator.

A > 2r — 1 = The above is 1-dimensional.
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@ (7, W): an irreducible representation of K7 := U(r).
o G:= SU(r r) ~ Ox(D), G _Sp( R) ~ Ox(Ds, W),
G, := SO*(2r) ~ Ox(D,, W).

Theorem (F-method, Kobayashi—Pevzner (2016))

Let(o,6) € {(s,1),(a,2)}. The symbol map gives the isomorphism
Homg, (O(D), Osx(Do, W)) = ((P(p~) N Sol(By.,)) ® W)

where By ,: O(p*) — O(p*) ® pT is an explicit differential operator.

A > 2r — 1 = The above is 1-dimensional.

Let(o,0,¢) € {(s,a,2),(a,s,1)}. ForA>2r—1,k e Zkr'fj, we have

Homy(r) (’Pk(p:r),P(er) n SOI(B;\—,QD =C (F(X,) — <F(X,), etf(Xz*)>>\7X> .
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How to prove (A)

Let(o,e,c) € {(s,a,2),(a,s,1)}. ForA>2r—1,k e Zﬂsj, we have

HomU(,) (Pk(pf),P(p+) N SO](gi’p)) =C (F(X,) — <F(X,), etr(xZ*)>)\7X> .
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How to prove (A)

Let(o,e,c) € {(s,a,2),(a,s,1)}. ForA>2r—1,k e Zﬂsj, we have

HomU(,) (Pk(pf),P(p+) N SO](B}\ZJ) =C (F(X.) — <F(X,), etr(xZ*)>)\7X> .

For the proof of
_k
(A) <det(x.)k/5f(x.), gtz >>M = 3CF! (A - % Lt z) ,
enough to show, for f(x,) € Py, () or f(X) € P,0,....0)(p;"),
(1) £ (ifat)e)z) = dexloy L (1if:a7'9) (g€ GLC))

(A2) Bi_u+2u+25,oFol <Z f; Z) =0.

These are proved by using an integral expression for F..
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How to prove (B)

(0,0,6) €{(s,a,2),(a,s,1)}.

For the proof of

(B) {det(x)"/“f(x.), 7))

= CI(\ k, I) det(z.)/°f(z,),

A, xlzo=0

we prove, for f(x,) € Py,(p)") or f(x) € Pyo,...0)(pS),
(B)  (det(x)"/*f(x),6"027))

det(z,) M ( 0 )k Nk
Y pf det(z,)MH"f(z, e—2
O sy | oz (z.) (z)  (e=a)

7}\+f k
det(z)7" det (8) det(z)M2K"f(z) (o =35),
(N @k+1,26, ) 0z

A X 12o=0
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How to prove (B)

(0,0,6) €{(s,a,2),(a,s,1)}.

For the proof of

(B) {det(x)"/“f(x.), 7))

= CI(\ k, I) det(z.)/°f(z,),

A, xlzo=0

we prove, for f(x,) € Py,(p)") or f(x) € Pyo,...0)(pS),
(B)  (det(x)"/*f(x),6"027))

det(z )M ( 9 )k Nk
— Pf det(z )Mk "f(z, e—a
O vy oz, (z) (z)  (e=a)

det(z )~ ( 9 >k o
o det [ —— | det(z )2 f(z) (e =35),
(A)(2k+/,4,71) 0z, (z) (z) ( )

XX
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How to prove (B)

(0, 0,8) € {(s,2,2),(a,s,1)}.

For the proof of

(B) <det(x.)"/€f(x.),e”(’(z*)>A

X 1zo=0

= CI(\ k, 1) det(z,)*/°f(z,),
we prove, for f(x,) € Py,(p)") or f(x) € Pyo,...0)(pS),

(B) (det(x)/*f(x), €

det(z )M ( 9 >k Nk
— Pf det(z )Mk "f(z, e—a
Vet 5 oz, (z) (z)  (e=a)

det(z )M

b k
det | — det(z >\+2k7rf z o—5),
(Mewrrzx, ) (84) (2) (2) (o=5)

by rewriting the inner product by the inverse Laplace transform
(Gindikin (1964) + Faraut—Koranyi (1990)).
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What to prove

Suppose (o, ®) = (s,a), r = 2s. Enough to show, for f(x,) € P (p),
(1) R (lif(a()a)iz) = dertaP'FL(ifiaZa) (a< GL(.C))
(A2) BY, . .0:Fa ( f; z> =0.

<= Use an integral expression for F,.

—Adr k
(B <Pf(xa)kf(xa),e“<"*>> _Wpf< ;Z) det(2) MK f(z,).
) a

Ax (At k-

< Rewrite the inner product by the inverse Laplace transform
(Gindikin (1964) + Faraut—Koranyi (1990)).
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What to prove

Suppose (o, ®) = (s,a), r = 2s. Enough to show, for f(x,) € P (p),
(1) R (lif(a()a)iz) = dertaP'FL(ifiaZa) (a< GL(.C))
(A2) BY, . .0:Fa ( f; z> =0.

<= Use an integral expression for F,.

—Adr k
(B <Pf(xa)kf(xa),e“<"*>> _Wpf< ;Z) det(2) MK f(z,).
) a

Ax (At k-

< Rewrite the inner product by the inverse Laplace transform
(Gindikin (1964) + Faraut—Koranyi (1990)).
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Laplace transform, inverse Laplace transform

@ FixJ € SU(r) c M(r,C) =:p™.
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Laplace transform, inverse Laplace transform

@ FixJ € SU(r) c M(r,C) =:p™.

open cone real form

@ Q:=Herm (r,C)J = C n":=Herm(r,C)J <C p*:=M(r,C).
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Laplace transform, inverse Laplace transform

@ Fix J e SU(r) c M(r,C) =: p*.
open cone real form

@ Q:=Herm(r,C)J C n":=Herm(r,C)J C p*:=M(r,C).
@ ForA e C,me (Z>o), let

r(\) = (2r) '1/2Hr (G—1)) ﬁA (j—1))

J=1
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Laplace transform, inverse Laplace transform

@ Fix J e SU(r) c M(r,C) =: p*.
open cone real form

@ Q:=Herm(r,C)J C n":=Herm(r,C)J C p*:=M(r,C).
@ ForA e C,me (Z>o), let

r(\) = (2r) '1/2Hr (G—1)) ﬁA (j—1))

J=1

Proposition (Gindikin (1964))

LetReX>2r—1,meZ ,, f e Pn(p?). Forwe Q+v—-1n*,z,acQ, we
have

/ e~ @ W) f(2) det(2) " dz = [ (A)A)mf(Jw 1) det(w)
Q

r(\)

e e @ W (Jw 1) det(w) Ndw =
= (1) det(w)
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Laplace transform, inverse Laplace transform

@ Fix J € SU(r) c M(r,C) =: p*.

open cone real form

@ Q:=Herm (r,C)J = C n":=Herm(r,C)J <C p*:=M(r,C).
@ For A € C, m ¢ (Zxo)", let

() = 27r (r— 1/2Hr G-1), Mm H()\ (j*‘l))

J=1

Proposition (Gindikin (1964))

LetReX>2r—1,meZ ,, f e Pn(p?). Forwe Q+v—-1n*,z,acQ, we
have

[ & e W (2)det(2)dz = TN V(") de(w) ™,
Q

(A
(@rv/—1)7
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/ S W) (w1 J) det(w) Adw = 1 F(2) det(2)
a+yv/—1nt (A)m

v




Inverse Laplace transform and Bergman inner product

For Re A > 2r — 1, f(x) € Pm(p*) we have

& tr(zJ* wd™) —1 Y _ L A—r
(2my/—T)" /a+mn+e flow™J)det(w)"dw = 7y H(z) det(2)
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Inverse Laplace transform and Bergman inner product

For Re A > 2r — 1, f(x) € Pm(p*) we have

(M) / tr(2J* wJ*) —1 .Y 1 A—r
—_— e" f(yw™"J)det(w)™"dw = ——f(z) det(z )
B/ Join (Jw~"J) det(w) 0, [(2) det(2)
Comparing this with Faraut—Koranyi’s result
. 1
tr(xz™) -
(100,60 =55 12)
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Inverse Laplace transform and Bergman inner product

For Re A > 2r — 1, f(x) € Pm(p*) we have

rl’()‘) / tr(zd* wJd*) -1 - 1 A—r
e f(dw='J) det(w) "dw = f(z)det(z .
(27T /_.1),—2 at Tt ( ) € ( ) A ( ) € ( )

Comparing this with Faraut—Koranyi’s result

<f(X), etr(xz*)>>\7x - ()j)mf(z)’

we get

ForRe\ >2r—1,fe P(p"), z,a € Q we have

* IR e) N )
tr(xz™) _ Atr r tr(zJ™ wJ™) 1 A
(1), 6°0=) = dex(z) BT /a ) det(w)
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Inverse Laplace transform and Bergman inner product

For Re A > 2r — 1, f(x) € Pm(p*) we have

(M) / tr(2J* wJ*) —1 .Y 1 A—r
—_— e" f(yw™"J)det(w)™"dw = ——f(z) det(z )
B/ Join (Jw~"J) det(w) o (@) det2)
Comparing this with Faraut—Koranyi’s result
. 1
tr(xz™) -
(f(x).e >M o)

we get

ForRe\ >2r—1,fe P(p"), z,a € Q we have

* IR e) N )
tr(xz™) _ Atr r tr(zJ™ wJ™) 1 A
(1), 6°0=) = dex(z) BT /a ) det(w)

Suppose r = 2s, J := (_O,S ’5) e SU(r)np;.
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i R R
= det(z) " ——~ / ") PE(Proj, (Jw 1)) f(Proj,(Jw ' J
et(2) A (Proj, (Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw™"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ () - A a
= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+v/—Tnt
_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO F00), 7020 = (PF(Proi, (x))*f(Proj, (x)), &0
A,X

- rr(A) i R R
= det(z) " ——~ / ") PE(Proj, (Jw 1)) f(Proj,(Jw ' J
et(2) A (Proj, (Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw™"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ () - A a
= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+v/—Tnt
_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have

k tr(xz*) _ . otr(xz")
(PAOR) (). 0=7)) - = (PF(Proj, (x))*(Pro,(x)). <))
_ Fr(A) - W . - . -
= det(z A+f’i/ et @ W) pe(Proj, (Jw U)K F(Proj, (Jw1J
e L A (Proj, (") (Proj,(Jw "))
x det(w) dw
(Pf(Proj,(Jw™'J)) = PF(Jw ™ 'w,'w~ ") = det(w)

1 Pf(w))
:det(z)_’\+'(27rrr(é\1)r2 /a ) () (Prol (1)) dec(w) o

 det(z) M 9\ I(At+k) (2" W) o N
Wk <aza> @/ )" / e f(Proj,(Jw™"J)) det(w) > ~*dw

v/ —1nt
o\ 1
—A+r A+k—r
det(2) Pf <3Za> TRy 01, det(2) f(z,)

1
(M

r

1 a\k
o det(z)MTPf () det(2)M (2, r=2s).
Noerr ) (2) oz, (2) (z) ( )
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i o R
= det(z) " ——~ / " W) Pe(Proj, (Jw 1)) f(Proj,(Jw " J
et(2) A (Proj,(Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ () - A a
= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+v/—Tnt
_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i o R
= det(z) " ——~ / " W) Pe(Proj, (Jw 1)) f(Proj,(Jw " J
et(2) A (Proj,(Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw"J)) = Pf(Jw 'w,'w ") = det(w) " Pf(w,))

= det(2) O | e B (Pr, () den(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)
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(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i o R
= det(z) " ——~ / " W) Pe(Proj, (Jw 1)) f(Proj,(Jw " J
et(2) A (Proj,(Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw™"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ () - A s
= det(z A+”7/ e" @ W) pe(w ) KF(Proj, (Jw 1)) det(w) ™ Fadw
(2) @) Jar /S (wa) f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)
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_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i R R
= det(z) " ——~ / ") PE(Proj, (Jw 1)) f(Proj,(Jw ' J
et(2) A (Proj, (Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw™"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ r(\) - A a
= det(z A+’ri/ e @ W) pe(w ) KF(Proj, (Jw™ 1)) det(w) ™ Kaw
(2) @1 Jar /o (wa) f(Proj,( )) det(w)

det(Z)7A+r < 8 )k rr(>\ + k) / t (ZJ*WJ*) . 4 ok
OV oz ) orT e |6, f(P JwT)) det(w aw
(M, 0z, ) @rv—1)" /. (Proj, )) det(w)

+v/—Tnt
_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
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a
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i R R
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x det(w) dw
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= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

—Atr k ' -
_ det(2)7 < 4 > Tixt k) / €& W) f(Proj. (Jw 1)) det(w) > K dw
()‘)K, 0z, v =1)" Jary=Tn+

! airpe (O B
:mdet(Z) A+ pg <8Za> TR det(2) K" F(z,)

-

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X
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()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+/—Tnt
- det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(}\)k aZa (A + k)l/

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
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_ () - A a
= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+/—Tnt
- det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
()\)k aZa (A + k)l/

=r

; —Atr i * At+k—r _
(ke k )det(z) TP (82) det(2)*"""f(z)  (r=2s).

=T p=r—1 a
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Proof of (B)

Hence for z = z, + z, € Q, f(x.) € P1,(p;) C Py,(p*), we have
(PO ), 70270 = (PF(Proj, (x))*f(Proj, (x)), &7 )
A,X

- rr(A) i R R
= det(z) " ——~ / ") PE(Proj, (Jw 1)) f(Proj,(Jw ' J
et(2) A (Proj, (Jw™"J)) f(Proj,(Jw™"J))

A, X

x det(w) dw
(Pf(Proj,(Jw™"J)) = Pf(Jw 'w,'w~ ") = det(w) " Pf(w,))
_ () - A a
= det(z A+”7/ er @ W) pe(w K (Proj, (Jw ™1 J)) det(w) ™ Kaw
(2) @) Jar /S (wa)*f(Proj,( )) det(w)

det(z)"M" < 0 >k Fr(A+ k) / (20" wJ*) ) » N
T Ve o | € f(Proj, (Jw='J)) det(w aw
()\)5, 0z, ) (2nv/—1)" /4 (Proj,( )) det(w)

+v/—Tnt
_ det(z) " Pf ( 0 )k ——— det(2)***1f(2,)
(N 0z,) (A4 k)1,

1 a\k
- det(z) MTPf () det(2)M (2, r=2s).
Noerr ) (2) 7 (2) (z) ( )

a

Zr
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What to prove

Suppose (o, ®) = (s,a), r = 2s. Enough to show, for f(x,) € P (p),
(1) R (lif(a()a)iz) = dertaP'FL(ifiaZa) (a< GL(.C))
(A2) BY, . .0:Fa ( f; z> =0.

<= Use an integral expression for F,.

—Adr k
(B <Pf(xa)kf(xa),e“<"*>> _Wpf< ;Z) det(2) MK f(z,).
) a

Ax (At k-

< Rewrite the inner product by the inverse Laplace transform
(Gindikin (1964) + Faraut—Koranyi (1990)).
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pt = M(2s,C), pF :=Sym(2s,C), pF :=Alt(2s,C).
Jim (%0) et
Q := Herm_(2s,C)J P = Herm(2s, C)J reaem pt = M(2s,C).
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@ pT = M(2s,C), pt:=Sym(2s,C), pf :=Alt(2s,C).
o J:=(9)ept
@ Q:=Herm,(2s,C)J P = Herm(2s, C)J reaem pt = M(2s,C).
e Q,:=Qnp e nf=ntnNpf realcform p = Alt(2s,C)
= Q, ~ Herm (s, H), n ~ Herm(s, H).
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@ pt = M(2s,C), p;t = Sym(2s,C), pf :=Alt(2s,C).
o J:= ( $) ep*t
0 Q:= Herm. (25,C)J T C " nt := Herm(2s, C)J "°C™ pt := M(2s,C).
® Q,:=QnpS P nf=ntnNpf realcform p = Alt(2s,C)
= Q, ~ Herm (s, H), n ~ Herm(s, H).

@ For A\ e C,n e CS, me (Zso)S,

At = [JO+ 1= G = 1)),
j=1
A+ Mma = [[O+ 15— 26— D),
j=1
i\ +n) = (2r)*" f[ T\ +n—2( — 1))
j=1
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Integral expression of F!

For f(x.) € Py,(p), v €C, 2 =2z + 2, € Q C p*,

F! (V; f; Z)
W ( ) P2 (P )@ Pom—1(p; )
m (v+ (3, ,—3) —_—
) 5= —=1"/m—1+(0,_,.1) =, —
=Pfz)® > ) = Faalfl(z:. 27

1 1
mezZs, 1e{0,1}° (,u + (Zs_/’ ~2

=1 )>m—l+(gs,,71,)

Express this by the Laplace and inverse Laplace transforms.
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Integral expression of F!

For f(x.) € Py,(p), v €C, 2 =2z + 2, € Q C p*,

F! (V; f; Z)
W ( ) P2 (P )@ Pom—1(p; )
W (v+ (3, —3) ——
. Ss—I"—=1 /m—1+(0,_,1) 2, -
=Pfz)® > ) = Faalfl(z:. 27

1 1
mezs, 1€{0,1}* (M + (Zs_/’ ~2

=/ )>m—|+(QS,,71,)

Express this by the Laplace and inverse Laplace transforms.

Proposition

ForRe,u>2s—g, Rev >s—1andforz=2z + z, € Q, a, € Q, with
z, + a, € Q, we have

r2u —(0s_4,1)) 1 B B
I (V. ¢ _'s ~s— I tr(Yad* 2,J%) 2(v—p)
7 (i) =Ry Lo Pitr)

1 1 tr(Gd” yad*) -
) (m a+v—Tnf i det(z ) H(x) d ) dye.
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Integral expression of F!

For f(x.) € Py,(p), v €C, 2 =2z + 2, € Q C p*,

F; (V; f; Z)
W P2 (P )@ Pom—1(p; )

@ (v+ (2, =2)) L
Y 251" 21 Jmo14(0, 1) T
=Pf(z)™ ) — L Flfl(zs 27
mezs, Iel{l?jl}s ('u + (Zs—/’ll))m—H(st/vl/)

Express this by the Laplace and inverse Laplace transforms.

Proposition

ForRe,u>2s—g, Rev >s—1andforz=2z + z, € Q, a, € Q, with
z, + a, € Q, we have

F@u— 0 1) [ tors s B
1 (V. f _'s ~s—~/ S tr(yad* 2.J%) 2(v—p)
EQNJ> 1)) o ° Pits)

’
(W)Z“/‘Hﬁn 2 "I ") det(z, + x,)HF(x%,) dxa) ays.
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Proof for integral expression of F/

rg(zﬂ' _ (stlall))
rs(2v — (051, 1))

1 r

/ e S tr(yad*zd Pf(y )Z(V ©)
Q
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Proof for integral expression of F/

rg(zﬂ' _ (stlall))
rs(2v — (051, 1))

1 5 tr(XJ" y.J™)
((27rv 1)s(@s— 1)/a+\mn,+e o det(Z+x) (%) dxa | dya

/ e Ttr(yud*zd Pf(y )2(u )
Q
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Proof for integral expression of F/

Since
det(z, + X,) TP f(x,) = det(x,) " det(] — zx ' zx ) T2 F(x,)

=Pflx)2 Y Y (WmFalfl(z. )

meZs, 1€{0,1}*
[|=1

holds, we have

rg(Zu B (stlﬁll)) / e tr(yad* z,d Pf(y )2(u )
Ms(2v — (0s_, 1)) Jo,

1 3 tr(xyad")
((ZWF) 28— 1)/a+\mn,+e R det(z,+ %) 0) i ) s
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Proof for integral expression of F/

Since

det(z + X,) " “f(x,) = det(x,) * det(/ — zsx“zgx‘1 )"H2f(x,)

=Pi(x) 2 Y Y (mFamalfl(z )

meZs, 1€{0,1}°
=/

holds, we have

rg(Zu B (stlﬁll)) / e tr(yad* z,d Pf(y )2(u )
Ms(2v — (0s_, 1)) Jo,

1 3 tr(xyad")
((ZWF) 28— 1)/a+\mn,+e R det(z,+ %) 0) i ) s
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Proof for integral expression of F/

Since

det(z, + X)) " f(x,) = det(x,) " det(] — zx ' zx 1) TH/2f(x,)

=Pfx) " > Y (WmFalf(z, %)
meZs, 1€{0,1}°
=/
holds, we have
re(2p —

s /’ )/ tr(yaJ* z,J Pf 2(v—p)
F‘g(21/f 0, ;.1 (va)

a,+ Tn
r( Os_; l) / — 1 tr(yud* zJ") 2(v—
/1 e 2 r(Ya o Pf ya (v—mn)
(21/_ ~s— Iv Z Z Q, ( )

meZS L lef{0,1}°
=/

1
((27‘(\/7) 25 1)/ JTu eztr(XaJ Yad )Pf( ) 2LLF1 |[f](Zs : )an) dya
a+v—1n,
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Proof for integral expression of F/

Since
det(z, + X)) " f(x,) = det(x,) " det(] — zx ' zx 1) TH/2f(x,)

=Pflx)2 Y Y (WmFalfl(z. )

meZs, 1€{0,1}*
[|=1

holds, we have

rg(zp, ( s—I ~ )) (Yad* zad 2(v—p)
F‘;(ZV—( s—Ir = )) /Q.e v Pf(y)

1 r

o 5’1 Z Z (19 / ) ()

rs(2v - (0 meZS L1e{0,1}°
=/

1 .
((27-[-\/7) 25— 1)/a+ﬁn+e r(Xad™ yad )Pf( ) 2lLFl I[f](zs : )dxd) dya

R. Nakahama (Kyushu Univ.)
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Proof for integral expression of F! (conti.)

Ms(2e — (05— 1y) tr(yad* 2,J%) 2(v—
= E E 0" 2J7) pe(y, (v—p)
F§(21/— M)m/ e (va)

! I
ST mezs, 'El{? e P2 (97)@Pom1(p7)
= W

e O Pf(x,) "2 B3 [](2s, X )dxq> dya

((wa) 26— 1)/<a+Fll
e i M I s

(USI § mezs ,6{01}5 O, 11))em-14(0, ;1)
[1=!

X / e h U 207) ()20 Pf(y, )20~ @D R (]2, Tyad) e
Qa

—Pf _oy Z Z (2V ( s—I> = ))Qm +(0,_,,1) F,;|[f](zs, - )

1
mEZi+Ie{01}S s I l))2m—l+(gsf,,1,)
1=

(o G b)
=Pf(z) 2> S e b (a2 = FL( Yz
( +(2 _1)) " a S
m,| Pz pZ2)) 0 1+(05_,1,)
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Proof for integral expression of F! (conti.)

Ms(2e — (05— 1y) tr(yad* 2,J%) 2(v—
= E E 0" 2J7) pe(y, (v—p)
r§(21/7 M)m/ et ()

i I
~s—I mEZS |e|{(|) 1[}5 ,sz(ps )®732m7|(p;)
= \)

) . /—/%
e YOI Pf(x,) 72 B [F](2, X )dxq> aya

<(27T\/7) 25— 1) /<3+le
— (1)m
N I'f:,(21/ - Z Z M - —Is 1

S /7 meZS |€{01}S /))Zm_|+(957/sl/)wa
=/

8 / e 30" 2") Pf( )21 pf(y, )20 sV ER 1]z, Ty, ) dys
[oR '

v (2V (Os—1 1/))2m—1+(0, .
Za) ? Z Z 1)) 1) le[f](ZSa a )
mEZi+|E{O1}S S s 2"‘_""(957/71/)
=

(o G b)
=Pf(z) > I O (2 2 = FL( iz
( +(2 _1)) " a S
m,| Pz pZ2)) 0 1+(05_,1,)
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Proof for integral expression of F/ (conti.)

Ms(2e — (05— 19)) Z Z trl(ya)"z.J7) 2=
— st M)m/ezy“‘ PF(ya) %)
rsv = s 1)) 2 Hlefoe o P (p)&Pom1(p7)
= \)

1 [ o1 ma N
% <(2ﬂﬁ)s(231) /+ ez trad yal") Pf(x,) 2p Fm,l[f](ZSa tXa 1) an> dy,
- a+v—1n;

- (1)m
B F§(21/7 Z Z

1
=s—D meZS |€{01}S S I /))2m I+(OSI /)
=/

% / e—% tr(yad” z.J™) Pf(y )2(1/—/1,) Pf(ya)Z;l,—(ZS—UF;qJ [f](zs:« Jt_yaj) dya
Q )

v (0 —l:ll))2m7|+(03 1))
= Pf -2 Z Z S 1 )) an) [f](Zg, )
mEZiJrlE{O 1}5 S s 2m—|+(957,,17,)
[N=

(o G b)
=Pf(z) 2> S e b (a2 = FL( Yz

( +(2 _1)) " a S
m,| Pz pZ2)) 0 1+(05_,1,)
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Proof for integral expression of F/ (conti.)
_ ri(«?M ( s—I l)

— e~ Ttr(yud*zJ%) Pf 2(v—p)
2= (0, 1)) 2 o 0m | V)

meZs, 1€{0,1}°

el ¢ P2 (pT)@Pam—1(p;)

%
—_—
((2ﬂr) - / ez trad yal") pf(xa)—Z,u Frz:l,l[f](zm tXa—1) an> dy,
a+v—1nf

(1)m
I_g(ZI/— 2s— I7 Z Z

meZS |€{01}S S I /))2m I+(OSI /)
=/

% / tr(Yad* ZJ )Pf(ya)Z(y—u) Pf(ya)Zu—(Zs—UFa [f](zs;J}/aJ) dya
Q,
—PHz) 2 Y Z (Os »11))2m-1(0, 1))

1)) Fr?\l[f](zs, 1)
meZs , 1€{0,1}° s I 2m—I+(0,_,,1)),a
[N=/

()m (’/+ (2, 2 ))
o Es=1 —=I"/m—1+(0,_,,1)) - v
— Pf(z,)"2 Z 1 : Y /:m’l[f](zs’tza Y=F (M; f; z>
m,| (u+ (257,’3,))m 10, 1)
R. Nakahama (Kyushu Univ.)
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Proof for integral expression of F/ (conti.)

I";(Zu ( s—1I l) / 3 tr(yad* zoJ”
= ez el 2T pe(y )2 i)
r%(zl/ - (os /7 = ) Zs Z s M)m Q, ( )
mezs | |e|{? 1/} P2 (pF)©Pam1(p; )
= \)

—
b 06 yd") pr(x )20 Faalfl(z, %) dxa> dya

(e /m
_ I'f:,(2y— Z Z (1)m

=S— /7 mezs |€{01}S S I /))2m |+(05 . /)
=/

X / e 2 tr(n z.J%) Pf(ya)z(V—M) pf(ya)Zu—(28—1 ) Fa [](z, jtyaj) ay.
Qa

2v — 1) om—
iy Yy R Qe mene g g

1
mEZi+Ie{01}S s I l))2m—l+(gsf,,1,)
1=

(o G b)
=Pf(z) 2> S e b (a2 = FL( Yz
( +(2 _1)) " a S
m,| Pz pZ2)) 0 1+(05_,1,)
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Proof of (A2)

B, O(p") — O(p")@p;,

_ . 1 ; ; O f
(B} f)(2) = Proj,— - (2 Z(ea Zep + €g zeoé)a 825 Z ea ),

a,f

where {e, }: a basis of p~, {z,}: the coordinate of p*.
Integrating by parts, we can show

(2rV/—1)5@=D (o2 = Qs 1)) o F! (u f; z>

ra(2M (03471/)) —p+2v+428,s,2

— / ezt 2 Pf(y )2(1/ )
Q,
X (/ — ez tr(de*de*)B:+Zsszs+X det(z; + x,) “f(X,) an) ay,
a,+v—1n]
_ / e—f tr(yadz,J) Pf(y )2(1/—,11,)
Qa

X (/a - bt yud” )det(z + X))~ B+,u+28525+xa f(x) dxa) 0|78
2 —1n,
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Proof of (A2)

B, O(p") — O(p")@p;,

_ . 1 ; ; O f
(B} f)(2) = Proj,— - (2 Z(ea Zep + €g zeoé)a 825 Z ea ),

a,f

where {e, }: a basis of p~, {z,}: the coordinate of p*.
Integrating by parts, we can show

s(2s—1) Ms(2v — (05 1, 1)) o (V..
(27T\/7) [-4(2M_ (QSil71l))Bf/t+2u+25st w f,z

:/ e_%tr(M\J*Z|J*)pf(ya)Z(u—u)
Q

) (/ V—=1nS e o) B;r+25 $,Zs+Xa det(ZS + Xa)ﬂLf(Xa) an) dya
-+ —1ng

— /Q e—f tr(yadz,J) Pf(y )2(1/—,11,)

X (/a pa— g2t yal” )det(z + X))~ B+M+ZSSZS+X:: f(x,) dxa) adya.
la —1n,
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Proof of (A2)

B, O(p") — O(p")@p;,

_ . 1 ; ; O f
(B} f)(2) = Proj,— - (2 Z(ea Zep + €g zeoé)a 825 Z ea ),

a,f

where {e, }: a basis of p~, {z,}: the coordinate of p*.
Integrating by parts, we can show

(2rV/—1)5@=D (o2 = Qs 1)) o F! (u f; z>

ra(2M (03471/)) —p+2v+428,s,2

— / ezt 2 Pf(y )2(1/ )
Q,
) (/ V=In; e tr(XJJ*y‘lJ*)B/T-&-Zs $,Zs+Xa det(zs + Xa)ﬂLf(Xa) an) dya
at+v—1ng

_ /S:Z e—f tr(yadz,J) Pf(y )2(1/—,11,)

X (/ pa— @b 0 yud") det(z, + x,)~ ILB+H+2S — f(x) dxa) ay..
ay —1ny
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Proof of (A2)

B, O(p") — O(p")@p;,

_ . 1 ; ; O f
(B} f)(2) = Proj,— - (2 Z(ea Zep + €g zeoé)a 825 Z ea ),

a,f
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— / ezt 2 Pf(y )2(1/ )
Q,
X (/ — ez tr(de*de*)B:+Zsszs+X det(z; + x,) “f(X,) an) ay,
a,+v—1n]
_ / e—f tr(yadz,J) Pf(y )2(1/—,11,)
Qa

X (/ i bt yud” ) det(z, + X))~ B+u+2ssz+X f(x.) dxa) dya.
a, —1n;
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Proof of (A2) (conti.)

1y s(2v = (051, 1)) v
2 1 s(2s—1) s s—I =1 + FI - f-
A TR (ONET) R e Vil
:/ e (nd"2") p(y )20 1)
Q,

r(x.J* v. J* _
X (/a R b "yl )det(Zs + X,) “Bf,l,+2s,s,z<+xu f(xa) dxa) ay,.
btV — 1INy
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Proof of (A2) (conti.)

— s(2571)r§(2V_(Qs—lvll)) + (v .
(2rv—1) > B F. u,f,z

rs(2M _ (93471/)) —p+2v+2s;8,z" a
:/ e_%tr(yi\J*ZaJ*) Pf(ya)z(l’_:“')
Q,
L tr(XJ* yud* —
x ( /a g S ez 1 x) “Bf/l,ﬂs’%zﬁxuf(xa)dxa) ..

Since f(x,) € Py,(p) C P1,(p™), by Faraut-Koranyi (1990) we have

f(x), ")y = Lf(za).
axo (M)

S B f(z)=0 (A>4s-1=1€cC).
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Proof of (A2) (conti.)

— s(2571)r§(21/_(gs—lvll)) + (v .
(2rv—1) > B F. u,f,z

r5(2/1/ - (sthl/)) _#+2V+2SVS7Z 2
= / e_1§ tr(yﬂJ*qu*) Pf(ya)z(l’_:“')
Q,
X (/ e% tr(XJ* yad*) det(zs + Xa)_“Bf 255 7ix f(Xa) dxa) dy,.
ac+v/=Tnf AT
Since f(x,) € Py,(p) C P1,(p™), by Faraut-Koranyi (1990) we have
. 1
tr(xz*) -
(F0s).e00) oy @)
S B f(z)=0 (A>4s-1=1€cC).

14
Therefore we get BY ,, 5. . F (u; f; z) =0.
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