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A REMARK ON THE VARIETIES OF SUBSPACES

STABLE UNDER A NILPOTENT TRANSFORMATION

Takashi Maeda

Abstract. For a nilpotent linear transformation / : V —> V of type

X let S(V,T) be the set of /-stable subspaces W associated to an LR

(Littlewood-Richardson)-tableau T, i.e. W's such that dim/r~1Vn

/*"1Wr/</rV D ft-1W,fr~1 D fW) is equal to the number of cells

(squares) of T filled with the letter t in the rth row for all t and r.

Let G(A) be the subgroup of GL(Vr) consisting of elements commuting

with /. It is given an example of S(V, T) that does not have a dense

G(A)-orbit.

1. Introduction. Let / : V —> V be a nilpotent linear trans

formation of a vector space V over C. The purpose of this note is

to give an example of the variety of subspaces stable under / associ

ated to an LR(=Littlewood-Richardson) tableau that does not contain

a dense orbit under the action of the subgroup of GL(V) commuting

with /. The type of / is denoted by A = (Ai,--- , A/), i.e. Xj =

dimKer/^/Ker/-?"1 = dim/J'~1V//J*V where A is a partition of the in

teger dim^ because the induced maps / : p~xV/pV —> pV/p+1V

(and / : Ker/^/Ker/-7"1 —> Ker/J+1/Ker/J) are surjective. This means

that the sizes of the Jordan blocks are the conjugate A' of A ; AJ is the

number of i such that Xi> j. A partition A = (Ai, • • • , A/) is identified

with the diagram of row length Ai, • • • , A{ arranged like matrix entries,

i.e. the cell (i,j) with the row index i increasing downwards and the

column index j increasing to the right. For an /-stable subspace W of

V, i.e. fW C W, the types of W and of V/W are those of the maps

f\w ' W —)■ W and of fv/w : V/W —>• V/W induced by /, respectively.
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