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Abstract. We construct a generator system of the annihilator of a generalized

Verma module of a classical reductive Lie algebra induced from a character of

a parabolic subalgebra as an analogue of the minimal polynomial of a matrix.

In a classical limit it gives a generator system of the defining ideal of any

semisimple co-adjoint orbit of the Lie algebra. We also give some applications

to integral geometry.

1. Introduction

In [O3] generalized Capelli operators are defined in the universal enveloping al-

gebra of GL(n, C) and it is shown that they characterize the differential equations

satisfied by the functions in degenerate principal series representations of GL(n, R).

The operators are useful to formulate boundary value problems for various bound-

aries of the symmetric space GL(n, R)/O(n) and to construct generalized hyperge-

ometric equations related to Radon transformations on Grassmannian manifolds.

In [O4] using these operators we construct a generator system of the annihilator

of the generalized Verma module for gl(n, C) induced from any character of any

parabolic subalgebra.

In this paper the generator system is constructed for the classical Lie algebra

g. Here g is gl(n, C), o(2n, C), o(2n + 1, C) or sp(n, C). In the case of gl(n, C) the

generator system in [O4] is an analogue of minors and elementary divisors. The

generator system here is an analogue of the minimal polynomial of a matrix and

different from the one constructed in [O4]. For the generator system of the center

of the universal enveloping algebra the former corresponds to Capelli identity in

[C1] and [C2] and the latter to the trace of the power of a matrix with components

in the Lie algebra which is presented by [Ge].

In §2 we introduce a square matrix F with components in g or the universal

enveloping algebra U(g) associated to a finite dimensional representation of a Lie

algebra g and define a minimal polynomial of F with respect to a g-module (cf. De-

finition 2.4).

In this paper we examine the minimal polynomial of F associated to the natural

representation of the classical Lie algebra g.
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