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In his famous paper on he hry of invariants, A. Hurwiz) introduced

the notion of invariant measure of group manifold. He gave an explicit eres-
sion for Haar measure oI unitary unimodular groups and orthogonal groups by

means of generalized polar coordinates. Afterwards H. Weyla) obtained another

expression. I will obtain other expressions for unitary, unitary symplectic, and

ohogonal groups, using the C yley s parametrization. Concerni unitary

groups we shall prove he following"

Theorem 1. The infinitesimal volume elementd of Haav measuq’e of
unitary g,’oup of n.th o,’deq" gs gieen by the following formula

he’e H ;s the yley’s pa’amete" of unitary mat’ix

u=(+ [i)(E,-)-’
and He’mitian, so that

and dh is the p’oduct of all diffe’entials of n parameters,
dh dada. da db db,,,.

Pro)of. Let U be an uitary matrix of n-th order, which is represented by

Cayley’s parameters a follows:

where H is a Hermitiaa matrix. We form the differential of U
dU= {E+i(H+dH)} {E-i(H+d}’-4(E+iH)(E-iH)-,

then we get, by left multiplication of E-i(H+dH) an(l right multiplication of

E-(H+d) dU(E-H)
{E+i(H+dH)}(W-iH)-{E-i(H+dH)}(E+iH)

=2idH.

If we neglect the terms of 2-nd order, we obtain:
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