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Harmonic Analysis on Unitary—symplectic Group 1.

Counvergence Criterion of Fourier Series

By He Zhugi{ % 423t), and Chen Guanghsiao(/k " 1)

Abstract

I.K. Hua'!?), Kung Sun!®-[® and Zhung Jiaqin'®i

have studied various

problems about harmonic analysis on unitary group U, and rotation group SO(n),

and obtained abundent results. By the methods given by them, we study harmonic

analysis on unitary-symplectic group USp(2n) and get similar results.
Let u(U) be an integrable function on USp(2n) and its Fourier series be

where

3
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@ ) = 2L 4,0,
C, = H(VY®,(VHV,
Usp(2n)
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and let A, (U)be the unitary representation of USp(2n) with signature f = (f,, fos-+*»
f.).where f,,f,,---,f, are integers satisfying f,>=f,>=--=f,20, N(f)=N(f1, a5
f.) be the order of the matrix A(U), and C be volume of the unitary-symplectic
group USp(2n), i.e.

9n 2y oan?n

T (2n-1)1(2n=-3)1 3111 °

Then the partial sum of the Fourier series(1,1)is

Sy(U) = 3 tr(c,®%(U)), 1.2)
N>1,>1,>7>1.>0

where 1, =f+n,,l, =f,+1.
In the present note, we proved

Theorem I The partial sum of the Fourier series (1,1) of the integrable function
u(U) on USp(2n) can be expressed as

¢ | rowpwy, 1.3)

US pizn)

where the Dirichlet kernel
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D = __ - - .
V) (2n=1)1(2n—=3)1---3111det(sin(n— i+ 1)P;) i, i<n 4.4
and
sm( +—;—>‘P
dy(®) = - R
251n @

is the Dirichlet kernel of one variable, e*i?:,...,e*i®s are the characteristic roots

of V,
Theorem II If w(U)EC"?, then the partial sum S,y(U) of its Fourier series is
convergent to u(U). Moreover,
2

1
n 'E
1Sy (U —u(U)| <A(1nNN) “,

where A is absolute constant,

Theorem III with H(®,,¥,,:-,9,) defined by(1l,4,1), operator D* <82’ FETTIN
1

32—) defined by (1,4.5), in the present paper if w(U)ccr?, and
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( D*< agl s ey agn ))GH(%,‘P:,"""’-)EL"P'(Z’d),

then the Fourier series (1,1) of u(U) is absolutely convergent with a>i,
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