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Lift-Off Fellowship report:

Computing nonsymmetric and interpolation

Macdonald polynomials

Wendy Baratta*

During my thesis I studied nonsymmetric Macdonald polynomials Eη(z; q, t) and
their generalisations the interpolation Macdonald polynomials E∗

η(z; q, t). These
families of polynomials have found applications in mathematical physics, combi-
natorics and representation theory [2], [4], [5], [6]. A feature of the aforementioned
polynomials is that they allow for explicit computation. Having this knowledge
provides an opportunity to experimentally seek new properties and to check ana-
lytic work.

At the beginning of my PhD candidature, I developed a Mathematica notebook
to recursively generate nonsymmetic and interpolation Macdonald polynomials.
The program was originally used to gain a deeper understanding of known results,
then later to assist with conjecture formulation and testing. Beyond its use in my
PhD studies, the program has already proven to be useful in a research project
I did with my supervisor, Professor Peter Forrester, whilst I was employed as his
research assistant [1]. The first aim of my Fellowship was to prepare the work
done by my Mathematica program for publication. This goal was achieved and
the paper can be found on the ArXiv at http://arxiv.org/abs/1201.4450. It will
also soon be submitted for publication.

In a recent paper [3], Demmel and Koev introduced an algorithm that generates
symmetric Jack polynomials, a limiting polynomial of the nonsymmetric Macdon-
alds, more efficiently than any previous method. The second aim of my Fellowship
was to generalise their methods to symmetric and nonsymmetric Maconald poly-
nomial theory, thus improving the efficiency of my Mathematica program.

This aim was partially achieved in that I have been able to successfully generalise
the algorithm in the symmetric Macdonald case. In the case of the nonsymmetric
polynomials, although progress was made using computer-generated coefficients,
confirming the ability to generalise the algorithms, the formulas cannot be run effi-
ciently until the nonsymmetric equivalent of Equation (6.2) of [3] — a type of dual
Pieri formula— is known. Consequently, once explicit formulas for the dual Pieri
coefficients are known, it will be possible to compute the nonsymmetric Macdonald
polynomials more efficiently.
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I thank the Australian Mathematical Society for the financial assistance that al-
lowed me to further the work of my PhD.
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Wendy completed a Bachelor of Mathematics (Hons) in

2007 at Monash University, with an Honours thesis on
pseudonoise sequences. Keeping with her algebraic stud-

ies Wendy began a PhD at The University of Melbourne
studying Macdonald polynomials under the supervision of

Peter Forrester. Wendy is beginning her career as a high
school teacher of mathematics this year and is looking for-

ward to sharing the joys of mathematics with her students.




