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Abstract

Schur Q-function was introduced by Schur as a symmetric polynomial describing the irre-
ducible index of the projective representation of a symmetric group. A formula for Schur Q-
functions is presented which describes the action of the Virasoro operators. For strict partition,
we prove a formula for each LiQy and L_;Qy (k > 1), where Ly is the Virasoro operator. The
present paper is a résumé of [1] and [2].

1 Schur Q-function

A partition is an integer sequence A = (A, Ag, ..., A¢), A1 > A2 > -+ > Ay > 0, whose size is
Al = A1 4+ A2+ -+ + Ap. The number of nonzero parts is the length of A\, denoted by £(\). Let
SP(n) be the set of partitions of n into distinct parts. We call a A € SP(n) strict partition of n.
Let V = CJt;;j > 1, odd]. This is decomposed as V = @,7, V(n), where V(n) is the space of
homogeneous polynomials of degree n, according to the counting deg t; = j. An inner product
of V is defined by (F,G) = F(28)C_¥(7ﬁ)‘t707 where 20 = (20, %83, %85, ...) with 9; = %.

Schur Q-functions are defined in our context as follows. Put &(t,u) = 35,5 jqq tju/ and
define ¢, (t) € V(n) by

oo
efltu) = Z gn(t)u™.
n=0

For integers a, b with a > b > 0, define

b
Qab(t) = qa()gp(t) + 2> (1)’ tari(O)@-i(t),  Qualt) = —Qus(1).
f

Finally, the Q-function labelled by the strict partition A = (A1, A2, ..., Aam) (A1 > Ag > -+ >
Aom > 0) is defined by

QA1) = Qxyrg.. 2o, (t) = PE (Qx,ﬂxj)lgiﬁjgz,,f

The Q-function Q) (t) is homogeneous of degree |A|. It is known that {Qy(¢); |\| = n} forms an
orthogonal basis for V(n), with respect to the above inner product.

2 Action of the Virasoro algebra

For a positive odd integer j, put a; = ﬂaj and a_; = %t]‘ so that they satisfy the Heisenberg
relation as operators on V :
laj, a;] = jojti0-

For an integer k, put
1 1
Ly = 3 . Z ta—jajqok +§5k,07
J€Zoad
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where
ajai lf] S i,
Laja; = L
aa; ifj>i
is the normal ordering.
Theorem 1. Let A = (A1, g, ..., Aay) be a strict partition. Then for any k£ > 1

2m

LiQx =Y (N — k) Qxr—akers
i=1

where )\—lei = (/\1,...,)\1‘—2k,...,>\2m).

Theorem 2. Let a = (a1, @, ..., aq) be a positive integer sequence. Then
14 1 k—1 .
LojQa = }; (i + k) Qatake, + 5 }%(—1)1(k —0)Qapk—iis k=1
1= 1=

Theorem 1 and Theorem 2 completely describe the reduced Fock representation of the Virasoro
algebra. Consider the Lie subalgebra g = Z\k\SI Clj, which is isomorphic to s[(2,C). Let ESP be
the set of the strict partitions whose parts are all even numbers, and let V" be the subspace
of V' spanned by the @) for A € ESP.

Corollary 1. The space V" is invariant under the action of g.
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