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Commutation Relations of Differential Operators
and Whittaker Functions on Sp,(R)*

By Shinji NIWA

Nagoya City College of Child Education
(Communicated by Shokichi IYANAGA, M. J. A., Oct. 12, 1995)

8§1. As usual we consider an element in the
center of the universal enveloping algebra of Lie
algebra of a Lie group G as a differential oper-
ator on G. Generators of the center of the univer-
sal enveloping algebra of 8p(2, R) are given in
[6].

Put
10 0 0 1 0 0 0
(01 0 o0 0o -1 0 o0
Hl“oo—lo’H2’00—10’
00 0 —1 0 0 0 1
01 0 O 0000
oo o0 o (o001
X1_0000’X2‘0000’
00 —10 0000
0001 0010
o010 (o000
XB_oooo’X4_0000’
0000 0000
X,='X, A <i<9).

Then the generators of the center of the univer-
sal enveloping algebra of 8p(2, R) in [6] are
AW, = HH, + HH,+ 6H, + 2H,
+4X_ X, +8X_ X, +4X X, +8X_,X,,
AL =16X_X_ XX, +16X_, X X, X,
—32X_X_,X,X,+16X_,X_, XX,
+16X_,X_, X, X, +8X_,H H,X,
+8X_,(H,— H) X, X, — 16X_ X, X, X,
+16X_,X_,X, X, +16X_,X_,X, X,
+8X_,X ,(H, —H,)X,+4X_,H,H,X,
+8X_,(H, + H)X, X, +16X_,X_,X,X,
—16X_,X_ X X, +8X ., X (H, + H)X,
+16X_,X_ X, X, — 8X_,H H,X,
+4X_H,H X, + HHHH,—16X_H X,
+ 32X_,H,X, + 32X_, X, X, + 32X_,X_,X,
—8X_,H X, +16X_,X, X, + 16X_,X_, X,
—16X_,(H, + H) X, + 24X_ H X,

*) Dedicated to Professor Hideo Shimizu on his

sixtieth birthday.

+ 2H,H,H, + 6H H,H, — 48X _,X,

—24X_, X, —48X_,X, +24X_ X, — 2H,H,

+ 12H,H, + 6H,H, — 12H, + 12H,.
We can find the generators of the centers of the
universal enveloping algebras of the Lie algebras
of classical groups by [6], [3]. The generators of
the symmetric algebra S(g) of g = 81(4, R) are
for for fo in [3, 8§13, no. 4, (VI), p. 189]. The
polynomial functions f,, f,, f¢ on g are the coeffi-
cients of the characteristic polynomial of the
identity representation of g. Identifying the dual
of g with g and applying a symmetrizer A such
that
AXX,... X,) = an@ XoXow . - Xow (X; €9

on the universal enveloping algebra U(g) of g to

fo» fur fo, We get the generators B, = A(f), B; =
A(f), B, = A(f) of the center of U(g).

§2. We define the Weil representation 7, of
Sp,(R) on SV, x V), V=V,=M,,(R) by
putting

AGES f(‘;é) = exp(2ritr (X'X,X,) f(f(:)

(207 (5) = s (34),
rn<_OE g>f<§;> =j‘:"j;”exp(27ritr

(R, + 1X0) f( I’;l) dv,dy,
2
for fedWV,xV,), X=X M,,(R), Ac

M,,(R), E = ((1) (1)) X, eV, X, eV,

Put G, = SL(2, R), G, = SL(4, R). Then we
can define representations p,, 0, of G, X G,, G,
on SV, x V), 8(V, X V,) in the following
manner. First we define linear mappings o0,, 0;
by

0,0 = (

and

Z _dc> for X="(a b c & € M,,[R)



