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Let G be a real reductive Lie group and H a real
algebraic subgroup of G. Then, it is known that

the following three conditions are equivalent:

(i) dimHomg(w, C*(G/H,7) < oo for any
smooth admissible irreducible representa-
tion of G with moderate growth and any
finite-dimensional representation of H,

(ii) A minimal parabolic subgroup P of G has
an open orbit on G/H,

(iii) The number of P-orbit on G/H is finite.

More generally, we consider the following three
conditions for a general parabolic subgroup @
of G:

(i) dimHomg(m, C*°(G/H,7) < oo for any
finite-dimensional representation n of @
and any finite-dimensional representation
of H whenever 7 is isomorphic to an irre-
ducible subquotient of C*°(G/Q,n),

(iig) There exists an open Q-orbit on G/H,
(iiig) The number of Q-orbit on G/H is finite.

The relationship between (ig) and (iig) and
that between (iig) and (ilig) are already
known. By last year, I proved that the im-
plication from (ig) to (iiig) is true under some
additional condition of the orientation and con-
structed a counterexample, in which H is solv-
able, to the implication from (iiig) to (ig)-
Then, in this year, I considered the implication
from (ig) to (iiig) without the condition of the
orientation and that from (iiig) to (ig) in the
case that H is reductive.

Let M be a compact Riemannian manifold and
D;,(M) the group of the volume preserving dif-
feomorphisms. Then, the geometric structure
of D;,(M) is important because there exists an
one-to-one correspondence between solutions of
the Euler equations on M and geodesics on
D;, (M), which is observed by V. I. Arnol’d. In
this year, a formula, which makes us enable to
compute the curvature of Dy, (M) by the repre-
sentation theoretic method, is obtained for the
case that M is a homogeneous space of a com-

pact Lie group.
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