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Many results involving Schur functions have analogues involv-
ing k-Schur functions. Standard strong marked tableaux play 
a role for k-Schur functions similar to the role standard Young 
tableaux play for Schur functions. We discuss results and con-
jectures toward an analogue of the hook-length formula.
New tools, residue and quotient tables, are presented, which 
allow for efficient computation of strong covers and have the 
potential to describe many other phenomena in k-function 
theory.
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1. Introduction

In 1988, Macdonald [17] introduced a new class of symmetric functions and conjec-
tured that they expand positively in terms of Schur functions. This conjecture, verified 
in [7], has led to an enormous amount of work, including the development of the k-Schur 
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functions. The k-Schur functions were defined in [13]. Lascoux, Lapointe, and Morse con-
jectured that they form a basis for a certain subspace of the space of symmetric functions 
and that the Macdonald polynomials indexed by partitions whose first part is not larger 
than k expand positively in terms of the k-Schur functions, leading to a refinement of the 
Macdonald conjecture. The k-Schur functions have since been found to arise in other con-
texts; for example, as Schubert classes in the quantum cohomology of the Grassmannian 
[16], and, more generally, in the cohomology of the affine Grassmannian [9].

One of the intriguing features of standard Young tableaux is the Frame–Thrall–
Robinson hook-length formula, which enumerates them. It has many different proofs 
and many generalizations, see e.g. [20, Chapter 7], [5,2] and the references therein.

In this paper, we partially succeed in finding an analogue of the hook-length formula 
for standard strong marked tableaux (or starred tableaux for short), which are a natural 
generalization of standard Young tableaux in the context of k-Schur functions. For a 
fixed n, the shape of a starred tableau (see Section 2.6 for a definition) is necessarily an 
n-core, a partition for which all hook-lengths are different from n. In [12], a formula is 
given for the number of starred tableaux for n = 3.

Proposition 1.1. (See [12, Proposition 9.17].) For a 3-core λ, the number of starred 
tableaux of shape λ equals

m!
2�m

2 � ,

where m is the number of boxes of λ with hook-length < 3. �
The number of 2-hooks is �m

2 �. Therefore we can rewrite the result as

m!∏
i,j∈λ
hij<3

hij
.

Note that this is reminiscent of the classical hook-length formula.
The authors left the enumeration for n > 3 as an open problem. The main result 

(Theorem 3.1) of this paper implies the existence, for each n, of (n −1)! rational numbers 
which we call correction factors. Once the corrections factors have been calculated by 
enumerating all starred tableaux for certain shapes, the number of starred tableaux of 
shape λ for any n-core λ can be easily computed. In fact, Theorem 3.1 is a t-analogue 
of the hook formula. The theorem is “incomplete” in the sense that we were not able 
to find explicit formulas for the (weighted) correction factors. We have, however, been 
able to state some of their properties (some conjecturally), the most interesting of these 
properties being unimodality (Conjecture 3.7).

Another result of interest is a new, alternative description of strong marked covers 
via simple triangular arrays of integers which we call residue tables and quotient tables
(see Theorem 5.2). Many other results in the theory of k-bounded partitions and k-Schur 
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