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An Analog of the Classical Invariant Theory
for Lie Superalgebras, II

Alexander Sergeev

This paper is a detailed exposition of [S3] with several new results added. It also
complements and refines the results of [S2]. Meanwhile there has appeared a
paper [J1] where a particular case is considered but in more detail and where other
references are offered; see also [J2] and [Y].

1. Preliminaries

In what follows,Sk stands for the symmetric group onk elements. Letλ be a par-
tition of the numberk and lett be aλ-tableau. Recall thatt is calledstandardif
the numbers in its rows and columns grow from left to right and downward. De-
note byCt the column stabilizer oft, and letRt be its row stabilizer. We further
set

et =
∑

τ∈Ct ; σ∈Rt
ε(τ )στ, ẽt =

∑
τ∈Ct ; σ∈Rt

ε(τ )τσ. (0.1)

Let N be the set of positive integers, letN̄ be another, “odd”, copy ofN, and
letM = N∐ N̄ be ordered so that each element of the “even” copy(N) is smaller
than any element from the “odd” copy; inside of each copy, the order is the natu-
ral one. We will call the elements fromN “even” and those from̄N “odd”, so we
can encounter an “even” odd element and so forth.

Let I be the sequence of elements fromM of lengthk. We fill in the tableau
t with elements fromI, replacing elementα with iα. The sequenceI is called
t-semistandardif the elements oft do not decrease from left to right and down-
ward, the “even” elements strictly increase along columns, and the “odd” elements
strictly increase along rows.

The groupSk naturally acts on sequencesI. Let A be the free supercommuta-
tive superalgebra with unit generated by{xi}i∈I . For anyσ ∈Sk, definec(I, σ) =
±1 from the equation

c(I, σ)xI = xσ−1I , where xI = xi1 . . . xik . (0.2)

Clearly,c(I, σ) is a cocycle, that is,

c(I, στ) = c(σ−1I, τ )c(I, σ).

With the help of this cocycle, a representation ofSk in T k(V ) = V ⊗k for any
superspaceV may be defined as
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