
Preface

This booklet is intended to serve as a ready-to-use reference for the minicourse
given by the author during the XXII Éscola de Algebra, in Salvador de Bahia (July
2012). The purpose of these lecture notes is twofold. On one hand they aim
to introduce and advertise a natural, flexible and elegant purely combinatorial–
algebraic approach to the well-known classical theory of linear ODEs with con-
stant coefficients (Chapter 3), and to introduce generalised Wronskians associated
to a fundamental system of solutions (Chapter 4). Elementary applications will
be shown, e.g. to the computation of the exponential of a square matrix without
reducing to the Jordan normal form (Chapter 5). On the other hand it wishes to
bring to the fore a number of relationships with other branches of mathematics.
Examples include the theory of symmetric functions (Example 2.1.3), the theory
of universal decomposition algebras associated to a polynomial (Example 3.2.8
and Remark 6.1.8), derivations of the exterior algebra of a free module (Chap-
ter 6), D-modules (Example 3.2.3), Schubert calculus for the complex Grassman-
nian (Section 6.2, boson–fermion correspondence in the representation theory of
infinite–dimensional Lie algebras (like the Virasoro algebra) seen as an infinite–
dimensional analogue of Poincaré’s duality for the complex Grassmannians. The
present exposition is totally inspired by the paper [15] and must be considered an
expanded version of it.

The level of the exposition is elementary, given that more than seventy percent
of the material can be followed with a basic understanding of polynomial alge-
bras and the Leibniz rule for the product of two differentiable functions. More
advanced topics, like Schubert Calculus or the bosonic representation of the oscil-
lator algebra have been only sketched in the last two chapters. A deeper knowl-
edge of those subjects is not necessary for the purposes of the minicourse, as they
have been treated just to provide further examples to certify the surprising ubiq-
uity of the Jacobi-Trudy formula in mathematics.

The present lecture notes have been written on a short notice, so they will cer-
tainly contain misprints and omissions and possibly some mistakes. Corrections
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and/or integrations can be found in the author’s web page at the url

http://calvino.polito.it/˜gatto/public/XXIIEA/bahia.htm
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