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where the sum ranges over all paths in the graph I' starting at vy of length m.

| Application: Noncommutative £-Schur function expansions |

Problem

The noncommutative k-Schur functions 5&]{) are elements of
a subalgebra of the affine nilCoxeter algebra. Expanding s&@
Into the natural basis of affine permutations is equivalent to

finding the k-Littlewood—Richardson coefficients [Lam].

History

Berg, Bergeron, Thomas and Zabrocki proved that the ex-
pansion of 5%“) for k-rectangles R is the sum of the reading
words of the skew-partitions (R U \)/\, where A C R. E.g.,

5%)3] IS the sum of the reading words of the diagrams below.
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where x ® y = zy if len(xy) = len(x) + len(y) and 0 otherwise.

Application: Strong Schur functions (LLMS conjectures) |

_am, Lapointe, Morse, and Shimozono generalized the k-Schur functions to a larger set of functions called the strong Schur functions
Strongu/v, where u and v of elements in . They conjectured some of their properties which we can prove using the down operators.

Theorem 1 [Con|. 4.18 (1) LLMS] The strong Schur functions are symmetric and monomial positive.

Strong,, /, = Z{DA(uu), u,)amy, where D* =D, o---0 D).
A

Theorem 2 [Conj. 4.18 (2) LLMS] The strong Schur functions lie in A .

N

Strong,, /, = Z (my(u,), u,)ahy.
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Theorem 3 [Conj. 4.18 (3) LLMS] Let u,v be k-bounded. The strong Schur functions Strong,,, are k-Schur
positive. Moreover, the coefficient of s\ in Strong,, ,, is the coefficient of F, in F\F,.

Strong, /, = Z {sg“), ﬁAﬁy>s&k>.
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