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With the aim of wuniform treatment of

multiplicity-free representations of Lie groups,

T. Kobayashi introduced a notion of visible ac-
tions on complex manifolds. Using his theory,
we can deal with both finite and infinite di-
mensional representation spaces with discrete
spectra, continuous spectra or mixture of them
in the same framework.

Motivated by visible actions on complex ho-
mogeneous spaces, Kobayashi did a pioneer-
ing work in a generalization of the Cartan de-
composition in a non-symmetric setting. Orig-
inated from E. Cartan’s work on the Cartan
decomposition G = KAK, the decomposition
theorem of the form G = KBH in the sym-
metric setting has been well-established by B.
Hoogenboom and T. Matsuki in the compact
case, M. Flensted-Jensen in the case where
(G, K) is a Riemannian symmetric pair and T.
Matsuki in the general case. As mentioned,
Kobayashi dealt with a double coset decom-
position with respect to non-symmetric sub-
groups, and classified all the pairs (L, H) of
Levi subgroups which admit generalized Car-
tan decompositions G = LBH for the uni-
tary group G = U(n). Here, B is a subset
of a Chevalley-Weyl involution o-fixed point
subgroup G° = O(n).

(G,L,H, o), one generalized Cartan decompo-

In this setting for

sition G = LB H gives rise to three strongly vis-
ible actions L ~ G/H, H ~ G/L, diag(G) ~
(G x G)/(L x H) (triunity of visibility) and
then leads us to three multiplicity-free theo-
rems InngH|L, IndeL\H, Ind%)@@InngH
(triunity theorem of multiplicity-freeness prop-
erty), where xr, and y g are unitary characters
of L and H, respectively.

Using the herringbone stitch method and an
invariant theoretical technique introduced by
Kobayashi in his paper in which he gave a clas-
sification for the unitary group, I classified all
the pairs of Levi subgroups which admit gener-
alized Cartan decompositions for any compact
simple Lie group except for the type A case
with the help of a classification theorem for fi-
nite dimensional multiplicity-free tensor prod-
ucts given by J. Stembridge. I summarized my
classification results for the types B, C and D
as the papers 2, 3 and 4, respectively (a paper



for the exceptional case is submitted).
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