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To Andrew Sommese, collaborator, adviser, friend,

on the occasion of his 60th birthday.
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L. Bădescu 11

Stepsize control for path tracking

D. J. Bates, J. D. Hauenstein, A. J. Sommese,
and C. W. Wampler II 21

A primer on Seshadri constants

T. Bauer, S. Di Rocco, B. Harbourne, M. Kapustka, A. Knutsen,
W. Syzdek, and T. Szemberg 33

A view on extending morphisms from ample divisors

M. C. Beltrametti and P. Ionescu 71

Isotropic models of evolution with symmetries
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Preface

Algebraic geometry is a classical discipline which for many years sat at the

intersection of algebra, number theory, several complex variables, and geometry

in all its incarnations. The advent of personal computing, and more so the de-

velopment of software for symbolic computations, introduced a new facet of the

discipline in the 1980’s. Software packages such as Singular, Macaulay, and CoCoA

have partially changed the scope of problems that can be considered. Nonetheless,

the mainstream approach of algebraic geometry remained distinctly separate from

the computational (particularly numerical) flavor found in many other branches of

mathematics.

In the 1990’s, a numerical approach to algebraic geometry was pioneered, due

largely to the work of Andrew Sommese and his collaborators. In the early days,

the fundamental technique, homotopy continuation, was used to compute solu-

tions to polynomial systems arising mostly from kinematics and, more generally,

engineering. These new numerical techniques opened the door for researchers to

attack polynomial systems from a different angle, in many cases expanding the

classes of polynomial systems that could be solved in practice. In the last few

years, the numerical approach has grown quickly and extended its reach into areas

often considered to be strictly the domain of exact symbolic computation. It is

now being realized that numerical techniques and symbolic, classical methods need

not compete and can harmoniously complement each other, as multiple tools in

the practitioner’s toolbox. Active sharing of ideas, progress, and problems in both

directions between the classical and numerical algebraic geometry communities is

vital.

Accordingly, with the help of Juan Migliore, we organized a conference aimed at

enhancing this interaction. The conference was titled Interactions of Classical and
Numerical Algebraic Geometry and took place at the University of Notre Dame over

a period of three days in May 2008. There were 11 talks by world leaders in these

two fields, with a lively discussion period at the end of each day. Believing that the

intersection of the two fields was (and is) ripe for rapid growth fueled by joint work,

we hoped that bringing these communities together in an interactive forum would

help spark important advances. The strong participation in the meeting indicates

that the communities are indeed receptive to interaction, and the contributions to

this volume show that valuable results have already begun to accrue.

The inspiration of this meeting was to honor the career, past and present, of

a pioneer of both classical and particularly numerical algebraic geometry, Profes-

sor Andrew J. Sommese, the Vincent J. and Annamarie Micus Duncan Professor of

Mathematics at the University of Notre Dame, in the year of his 60th birthday. An-

drew spent roughly the first 15-20 years of his career primarily focused on complex

ix
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algebraic geometry, perhaps most famously with his work on vanishing theorems

and adjunction theory. In the mid-1980s, he became motivated by the problem of

computing the solutions of systems of polynomial equations and, with a few close

collaborators, built the field now known as numerical algebraic geometry.

Andrew has nearly 200 publications to his name, including four books, in both

pure and applied mathematics. He has served on the editorial board of Manuscripta

Mathematica and currently serves on the editorial board of Advances in Geometry

and the Milan Journal of Mathematics. He has been honored with the Alfred

P. Sloan Research Fellowship and the Alexander von Humboldt Research Award.

Andrew has been the adviser of 14 Ph.D. students, both at Cornell and at Notre

Dame, almost all of whom were able to attend the conference.

Andrew Sommese’s career can serve as an inspiration to many algebraic ge-

ometers, embracing the interplay between classical and numerical aspects of the

subject and pushing the frontiers of each with imaginative work. Our hope is that

these proceedings will reflect the broad impact of Andrew Sommese’s work and will

contribute to the further advancement of the field.

The editors wish to express their gratitude to Juan Migliore, Patti Strauch,

Angela Watkins, Marlene Nah, Ines Foss, and all others who contributed to making

the conference a success. Also, the conference would not have been possible without

the financial support of the National Science Foundation (award DMS–0756904),

the Institute for Mathematics and its Applications, the University of Notre Dame,

and General Motors.

D. Bates

G. Besana

S. Di Rocco

C. Wampler
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This volume contains the proceedings of the conference on Interactions of Classical and 
Numerical Algebraic Geometry, held May 22–24, 2008, at the University of Notre Dame, 
in honor of the achievements of Professor Andrew J. Sommese.

While classical algebraic geometry has been studied for hundreds of years, numerical 
algebraic geometry has only recently been developed. Due in large part to the work of 
Andrew Sommese and his collaborators, the intersection of these two fields is now ripe for 
rapid advancement. The primary goal of both the conference and this volume is to foster 
the interaction between researchers interested in classical algebraic geometry and those 
interested in numerical methods.

The topics in this book include (but are not limited to) various new results in complex 
algebraic geometry, a primer on Seshadri constants, analyses and presentations of existing 
and novel numerical homotopy methods for solving polynomial systems, a numerical 
method for computing the dimensions of the cohomology of twists of ideal sheaves, and 
the application of algebraic methods in kinematics and phylogenetics.


