Math 279R: Positivity in Matroid Theory

Instructor: Christopher Eur

Spring 2022
Time: Tues/Thur 10:30 — 11:45am Location: SC 112
Office hours: TBD Email: ceur@math.harvard.edu

Course website: https://people.math.harvard.edu/ " ceur/math279rs22.html

Course description

Matroids are combinatorial objects that capture the essence of linear independence. Algebraic geometry
has furnished fruitful tools for studying them, leading to resolutions of many long-standing conjectures.
We survey these developments, starting with elementary matroid theory, and ending with the most recent
breakthroughs. Along the way, we will meet various techniques in combinatorial algebraic geometry, such
as toric geometry and tropical Hodge theory.

Grading

(For those who require a grade, e.g. undergraduate students and graduate students who have not passed the
quals): Final grade will be based upon problem sets (40%), and a final project (60%). For the final project,
the student can either (i) give a presentation on a relevant topic, or (ii) make a meaningful Macaulay2 code
contribution for computations with matroids.

Prerequisites

Prerequisites can vary depending on one’s goals. For a full appreciation of the course, some familiarity with
algebraic geometry and algebraic topology at the level of a first graduate course is required. If unsure about
the prerequisites for the course, please talk to the instructor.

Covid19 Contingency

Technology permitting, the lectures will be live-streamed over Zoom (but not recorded), at least for the first
few weeks of the semester. The livestream is intended only for those who are unable to attend the lecture.
When in such situation, please email the instructor for the Zoom link info.


https://people.math.harvard.edu/~ceur/math279rs22.html

List of topics

(Tentative, subject to change per audience interest and background)

Axioms and examples of matroids

Constructions: minors, duality, and quotients
Tutte polynomials and characteristic polynomials
Topology of hyperplane arrangement complements
Wonderful compactifications

Lorentzian polynomials

Toric and tropical intersection theory

Tropical Hodge theory

Matroids and Grassmannians

Tautological classes of matroids
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