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LECTURES

Syzygies and secant loci
MARIAN APRODU

IMAR Bucharest (Romania)

We discuss the interactions between syzygies of curves and the geometry of the secant loci in
the symmetric products. We show that a regular behavior of these loci for special line bundles
imply the vanishing of linear syzygies.

The talk is based on a joint work with Edoardo Sernesi.

Classical and neoclassical algebraic geometry with Edoardo
ENRICO ARBARELLO
Universita di Roma ”La Sapienza”
This is an overview of my joint work with Edoardo from our papers on syzygies and the Petri

map (in 1975), to our more recent results, with Andrea Bruno, (2012-2016), on hyperplane
sections of K3 surfaces.

On the normal bundle of a Brill-Noether-Petri canonical curve
ANDREA BRUNO
Universita di Roma Tre
I will report on joint work in progress with Edoardo. We investigate the deep relations among

the geometry of the canonical model of a Brill-Noether-Petri curve and the geometry of the
residual to one of its minimal pencils.

Tropical methods for moduli spaces of curves
Lucia CAPORASO
Universita di Roma Tre
In recent years several new ideas and techniques from tropical geometry and non-Archimedean

geometry have brought new insights to the moduli theory of curves and their Jacobians. The
goal of this talk is to present some of the most recent results in the area.




Unstability and interpolation
Luca CHIANTINI

Universita di Siena

Finite sets and zero-dimensional schemes on surfaces which fail to impose independent conditions
to linear systems can be used for the construction of vector bundles. When these associated
vector bundles are unstable, a destabilizing divisor appears and possibly gives restrictions on
the geometry of the surface. In this way, one can produce results about which kind of special
zero-dimensional schemes and special linear system are there on algebraic surfaces.

We will discuss some applications of this technique, mainly focused on the consequences for
problems related with interpolation.

Gaussian maps and extensions of canonical curves
CIrRO CILIBERTO

Universita di Roma ”Tor Vergata”

In this talk I will consider the ramification locus of the obvious map from the space of pairs
(S,C) where S is a primitively polarised K3 surface and C' is a smooth curve in the primitive
polarization with C? = 2¢g — 2, to the moduli space of curves of genus ¢g. The main result is
that, if ¢ > 11 and Cliff(C) > 2, the above map ramifies at (S, C) if and only if C' is the curve
section of a (possibly fake) Fano variety X of dimension at least 3. This follows form results by
J. Wahl and by E. Arbarello, A. Bruno and E. Sernesi, is related with a theorem of L’vovsky and
has some consequences which I intend to explain. This is joint work (in progress) with Thomas
Dedieu and Edoardo Sernesi.

The problem of the density of nodal curves in equigeneric families
THOMAS DEDIEU

University of Tolouse

Let S be a surface, € a class in its Néron—Severi group, and g an integer. Consider V the locally
closed subset of the Hilbert scheme of curves on S parametrizing reduced curves of genus g and
class £&. The question is to determine whether the subset of V' corresponding to nodal curves
is dense in V. Two important instances of this question which are still open are the K3 and
Abelian cases.

I will recall the two known approaches to this problem, and what can be expected from them
(at least with today’s knowledge). T will also briefly explain why this problem is important if
one is interested in enumerative geometry.




The Geometry of the Jacobian ideal and of the Jacobian syzygies
ALEXANDRU DiMcA

University of Nice

Given a homogeneous polynomial f, the corresponding Jacobian ideal J; is the ideal in the
polynomial ring S spanned by the first order partial derivatives of f. A Jacobian syzygy is a
linear relation among these derivatives with coefficients in S. These algebraic objects play a
key role in the study of the geometry of the projective hypersurface f = 0 and of the associated
Milnor fiber f = 1.

In my talk I will discuss this ideas, mostly in the case of plane curves.

Special bundles and Petri maps ”together” with Edoardo
FLAMINIO FLAMINI
Universita di Roma ”Tor Vergata”
I will discuss some topics concerning rank two stable and special bundles on curves. My (joint)

contributions in this subject are "full” of strategies and tools I have learned either studying
some of Edoardo’s papers or discussing/working with him.

Moduli of nodal curves on K3 surfaces
ANDREAS KNUTSEN

Bergen University

In the 20s Severi started the study of nodal curves in the complex projective plane. Results
of Severi, Harris and Sernesi imply that the variety parametrizing plane nodal curves of any
fixed degree and allowed geometric genus (so-called Severi varieties) is nonempty, smooth and
irreducible of the expected dimension, and the family of curves has the expected number of
moduli. The latter means that the moduli map from the Severi variety to the moduli space of
curves has image of maximal possible dimension. On most other surfaces similar questions are
quite open. In the talk I will present recent results concerning the moduli problem of nodal
curves on K3 surfaces.

This is joint work with Ciliberto, Flamini and Galati, and the results partially intersect recent
results obtained by M. Kemeny.




The Prym map of degree-7 cyclic coverings
HERBERT LANGE
University of Erlangen
Consider the Prym map for degree-7 cyclic coverings over curves of genus 2. The main result
is that this map is generically finite of degree 10. For the proof we extend this map to a partial

compactification, compute and add up the local degrees.
This is joint work with Angela Ortega.

Are there faster ways to multiply two matrices?
GIORGIO OTTAVIANI

Universita di Firenze

In 1969 V. Strassen produced a fast algorithm to multiply two matrices, which has been widely
implemented for large matrices. The proof can be understood by elementary properties of secant
varieties. It turns out that the asymptotic complexity of matrix multiplication is equivalent to
the rank of a certain tensor, called the matrix multiplication tensor. In a joint paper with
Chiantini, Hauenstein, Tkenmeyer and Landsberg we showed that this asymptotic complexity
can be computed by the Waring rank of the cubic polynomial trace (A3). Despite many efforts,
this remains an intriguing open problem.

Special subvarieties of irreducible holomorphic symplectic varieties
GIANLUCA PACIENZA

Université de Lorraine

Bogomolov and Mumford showed the existence of rational curves in every ample linear system
on a projective K3 surface. In the talk I will present some results, obtained in a series of papers
with F. Charles, Ch. Lehn and G. Mongardi, which try to generalize in various ways the above
result to irreducible holomorphic symplectic varieties. We will make systematic use of two tools
of which Edoardo is a great master: deformation theory and the geometry of families of (nodal)
curves on (K3 or abelian) surfaces.
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