MAT 830 Fall 2016 - Syllabus

Instructor: Declan Quinn, 306A Carnegie Hall. Email: dpquinn@syr.edu

Telephone: 443-1484.
Office Hours: Monday 11:45am -12:40am, Tuesday 3:30pm-4:30pm, Wednesday 1:55pm-
2:50pm and by appointment. (Any changes will be announced in class and via email.)

Hopf Algebras, Actions and Invariants.

As Rotman points out in his graduate algebra text, Hopf algebras have become ubiquitous
in mathematics. The goal here is to provide a gentle introduction which will convince
people that they have in fact seen examples and applications before.

Organization:

The pace and level of detail, including which proofs are covered, will be determined by
students’ backgrounds. We will need to draw from commutative algebra and algebraic
geometry. Since not everyone will have seen these topics, the necessary material will be
sketched without proofs and references will be given.

Requirements:

Homework problems will be listed in class but not collected. Solutions provided in some
cases. You are expected to attend and ask questions either in class or office hours when you
do not understand something.
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Topics:

1. Galois Theory of field extensions revisited. After introducing the theory of central simple
algebras we will see that the Galois theory of field extensions (in all characteristics) can be
extracted with little effort. In addition we can prove some results not included in a first
course on Galois theory.



2. Hopf algebras. The easiest example is the group algebra, which plays a large role in topic
1 above. A Hopf algebra is one that can “act” on another algebra in a natural way. We will
set up the basic theory and constructions including examples before turning to important
special cases. In the finite dimensional case, the subject is still motivated to some extent by
a list of conjectures made by Kaplansky. The state of progress on these will be surveyed.

3. Algebraic groups. These are groups whose underlying set is an algebraic variety, where
the product and inverse operations are morphisms of varieties. A more algebraic approach
is to view these as the set of algebra maps from an affine (finitely generated as an algebra),
commutative Hopf algebra to the field k.

4. Invariants of subgroups of GL,(V) acting on the coordinate ring of V. Essentially this
means the subalgebra of a polynomial ring R[X|,...,X,,] consisting of the polynomials fixed

pointwise by every element of a group G of k -linear automorphisms. These
automorphisms preserve homogeneous polynomials, or equivalently, each automorphism
in G restricts to a k-isomorphism of the span of X,....,X,, .
5. Lie algebras and their enveloping algebras. These form an important class of examples of
Hopf algebras.

Students with Disabilities: If you believe that you need accommodations for a disability,
please contact the Office of Disability Services (ODS), http://disabilityservices.syr.edu,
located in Room 303 of 804 University Avenue, or call 315-443-4498 for an appointment to
discuss your needs and the process for requesting accommodations. ODS is responsible
coordinating disability-related accommodations and will issue students with documented
Disabilities Accommodation Authorization Letters, as appropriate. Since accommodations
may require early planning and generally are not provided retroactively, please contact
ODS as soon as possible. You are also welcome to contact me privately to discuss your
academic needs although I cannot arrange for disability-related accommodations.

Academic Integrity: The Syracuse University Academic Integrity Policy holds students
accountable for the integrity of the work they submit. Students should be familiar with the
Policy and know that it is their responsibility to learn about instructor and general
academic expectations with regard to proper citation of sources in written work. The policy
also governs the integrity of work submitted in exams and assignments as well as the
veracity of signatures on attendance sheets and other verifications of participation in class
activities. Serious sanctions can result from academic dishonesty of any sort. For more
information and the complete policy, see http://academicintegrity.syr.edu

Religious observances policy. SU religious observances policy recognizes the diversity of
faiths represented among the campus community and protects the rights of students,
faculty, and staff to observe religious holidays according to their tradition. Under the policy,
students are provided an opportunity to make up any examination, study, or work
requirements that may be missed due to are religious observance provided they notify
their instructors before the end of the second week of classes. For fall and spring
semesters, an online notification process is available through MySlice (Student Services ->
Enrollment -> My Religious Observances) from the first day of class until the end of the
second week of class.



