
SYLLABUS
MATHEMATICS 5344, ALGEBRAIC GEOMETRY

FALL 2018

INSTRUCTOR: Leonardo Constantin Mihalcea

OFFICE: McBryde 538

EMAIL: lmihalce@math.vt.edu

PHONE: 231-5053.

OFFICE HOURS (tentative): Monday, 4 - 5 PM and by appointment.

PREREQUISITES: Math 5125 (Abstract Algebra). In particular, I am assuming you are
comfortable with basic notions in Commutative Algebra such as Noetherian rings, (prime and
maximal) ideals, fields, module over a ring, tensor product of rings, and unique factorization
domains. I will occasionally review some of this, as needed.

TEXT(S): The main texts for the class are:

• Notes by Andreas Gathmann, available at
http://www.mathematik.uni-kl.de/en/agag/members/professors/gathmann/notes/alggeom/

• The textbook Algebraic Geometry. An introduction by D. Perrin, Universitext, Springer
(2008); (translated into English). This is available online on Springer Link, via VT
library.

• The textbook Algebraic Geometry. A First course by J. Harris, Springer, Graduate
Texts in Mathematics, 133, 1992. This will only be used occasionally.

For Commutative Algebra, I recommend:

• The classic Introduction to Commutative Algebra by M. Atiyah and I. Macdonald,
Addison-Wesley Publishing (1969).

• The notes A term of Commutative Algebra by Altman and Kleiman. One can think
of these notes as an expanded version of the [A-M] book.

• Gathmann’s notes on Commutative Algebra, which should tie up well with his Alge-
braic Geometry notes.

The last two references are available online.

COURSE CONTENT: The aim for this semester is to cover the following topics: Affine
algebraic varieties, Morphisms and sheaves, Projective varieties, Dimension theory and tan-
gent spaces. These (almost) correspond to Chapters 1-4 in both Gathmann’s notes (full
year version) and Perrin’s book. If time permits, I will also discuss Hilbert polynomials and
Bézout’s theorem. I am hoping that more applications will be encountered in the continua-
tion of this class in Spring semester. The aim will be to cover basics in Intersection theory
and sheaf cohomology, and applications in Enumerative Geometry (2 lines intersecting 4
random lines in 3-space; 27 lines on the cubic surface; 2875 lines on the quintic threefold,
etc).

1



2 SYLLABUS MATHEMATICS 5344, ALGEBRAIC GEOMETRY FALL 2018

COURSE OBJECTIVES: The purpose of this course is to introduce the basics of Algebraic
Geometry, working over varieties instead of schemes. These notions are a fundamental toolkit
used in several areas of Mathematics and Physics. The final goal after two semesters is to
be able to explain rigurously some calculations in Enumerative Geometry, and be able to
understand the statement and purpose of the Grothendieck-Riemann-Roch theorem.

HOMEWORK: There will be several homework sets, consisting of the material covered
in class, and likely from one of the references mentioned above. Not only that you can
discuss the homework problems with your peers, I am encouraging you to do so.
However, you are responsible for writing up your work individually.

EXAMS: There will be a take home exam at the end of the semester.

GRADING: Your grade is based on the homework and on the take home exam.

CLASS PARTICIPATION: There will be a substantial number of opportunities that you
answer questions in class, and some opportunities to volunteer and solve homework problems
at the board. Both of these account for class participation. The students with a good or
excellent record on this will benefit of the ”participation bump” at the end of the semester.
This typically means that if a student is borderline between one grade and the next, they
will be bumped up.


