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Reteceinces:

QUESTIONS ABOUT BOLI-SODERBERG THEORY

DANIEL ERMAN AND STEVEN V SAM

1. BACKGROUND 0N Bowy SoDERBERG THEORY
Boij-Séderberg theory focuses on the properties and duality relationship befween two types
of numerical invariants. One side involves the Betti table of a graded free resolution over
the polynomial ring. The other side involves the cohomology table of a coherent. sheaf on
projective space. The theory began with a conjectural description of the cone of Betti tables
of finite length modules, given in [10]. Those conjectures were proven in [25], which also
deseribed the cone of cobomology tables of vector bundles and ilustrated a sort of duality
between Betti tables and cohomology tables.
The theory itself bas since expanded in many directions: allowing modules whose support
has higher dimension, replacing vector bundles by coherent sheaves, working
than the polynomial ring, and so on. But at its core, Boij Siderberg theo

over rings other

nvolves:
(1) A classification, up to scalar multiple, of the possible Betti tables of some class of

objects (for example, free resolutions of finitely generated modules of dimension < c)
(2) A classification, up to scalar multiple, of the cohomology tables of some elass of

March 2016

THREE THEMES OF SYZYGIES
GUNNAR FLOYSTAD, JASON MCCULLOUGIH, AND IRENA PEEVA

ARSTRACT. We present throo exciting thomes of s
was made recently: Boij-Séderberg Theory, Stillman
over Complete Interscetion

s, where major progross.
uestion, and Syzygies

Tree Resolutions are hoth central ohjects and fruitful tools in Commutative Alge-
bra. They have many applications in /
bra, Tovariant. Theory, Hyperplane Arrangements, Mathematical Physics, Number

Theory, and other fields. We introduce and motivate free resolutions and their

aic Geometry, Computational Alge-

invariants in Sections 1 and 3. The other sections focus on three hot topics, where
major progress was made recently:

 Syzygies over Complete Tntersections (see Section 2).

o Stillman’s Question (sce Section 4).

o Boij-Sisderberg Theory (see Sections 5 and 6).

OF conren. thare ara o mimhar of ather interasting asnente of ewsvaias The avinc.

Concrete Nonsense

A group blog about mathematics
Posted by: Steven Sam | February 24, 2009

Boij-Sdderberg theory I: preliminaries

BOIJ-SODERBERG THEORY: INTRODUCTION AND SURVEY

GUNNAR FLOYSTAD

ABSTRACT. Boij-Soderberg theory describes the Betti diagrams of graded mod-
ules over the polynomial ring, up to multiplication by a rational number. Analog
Eisenbud-Schreyer theory describes the cohomology tables of vector bundles on
projective spaces up to rational multiple. We give an introduction and survey of
these newly developed areas.

CONTENTS

Introduction

1

1.1

The Boij-Soderberg conjectures
Resolutions and Betti diagrams

1.2. The positive cone of Betti diagrams

1.3.  Herzog-Kiihl equations

1.4. Pure resolutions

1.5. Linear combinations of pure diagrams

1.6. The Boij-Soderberg conjectures

1.7. Algorithmic interpretation

1.8. Geometric interpretation

2. The exterior facets of the Boij-Soderberg fan and their supporting
hyperplanes

2.1. xterior facets
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