Bogazici University

Department of Mathematics

MATH 325 Matrix Groups
2018-19 Spring Semester

Instructor: K. [lhan IKEDA Office: TB 140-A e-mail: kazimilhan.ikeda@boun.edu.tr
Office Hours: By appointment

Course Schedule: Tuesdays — 09:00-11:00 — TB 240
Thursdays — 10:00-11:00 — TB 240

Textbooks:
[1] Matrix Groups, 2' Ed., M. Curtis, Universitext, Springer-Verlag, 1979,
[2] 4 Lie Groups, Lie Algebras, and Representations, B. Hall, Graduate Texts in Math., Springer-Verlag, 2004.

Course Plan (This schedule is tentative.):

We plan to cover whole of [1], namely :

1 General Linear Groups.- A. Groups.- B. Fields, Quaternions.- C. Vectors and Matrices.- D. General Linear Groups.

2 Orthogonal Groups.- A. Inner Products.- B. Orthogonal Groups.- C. The Isomorphism Question.- D. Reflections in R”*n.
3 Homomorphisms.- A. Curves in a Vector Space.- B. Smooth Homomorphisms.

4 Exponential and Logarithm.- A. Exponential of a Matrix.- B. Logarithm.- C. One-parameter Subgroups.- D. Lie Algebras.
5 50(3) and Sp(1).- A. The Homomorphism p: §*3-->SO(3).- B. Centers.- C. Quotient Groups.

6 Topology.- A. Introduction.- B. Continuity of Functions, Open Sets, Closed Sets.- C. Connected Sets, Compact Sets.- D.
Subspace Topology, Countable Bases.- E. Manifolds.

7 Maximal Tori.- A. Cartesian Products of Groups.- B. Maximal Tori in Groups.- C. Centers Again.

8 Covering by Maximal Tori.- A. General Remarks.- B. (+) for U(n) and SU(n).- C. (+) for SO(n).- D. (+) for Sp(n).- E.
Reflections in R*n (again).

9 Conjugacy of Maximal Tori.- A. Monogenic Groups.- B. Conjugacy of Maximal Tori.- C. The Isomorphism Question
Again.- D. Simple Groups, Simply-Connected Groups.

10 Spin(k).- A. Clifford Algebras.- B. Pin(k) and Spin(k).- C. The Isomorphisms.
11 Normalizers, Weyl Groups.- A. Normalizers.- B. Weyl Groups.- C. Spin(2n+1) and Sp(n).- D. SO(n) Splits.

12 Lie Groups.- A. Differentiable Manifolds.- B. Tangent Vectors, Vector Fields.- C. Lie Groups.- D. Connected Groups.- E.
Abelian Groups.

13.- A. Maximal Tori.- B. The Anatomy of a Reflection.- C. The Adjoint Representation.- D. Sample Computation of Roots.-

Grading: Homework problems, 30%. Midterm exam, 30%. Final exam, 40%.

Make-up Exam Policy: No make-up/excuse exams for the midterm exam.


mailto:kazimilhan.ikeda@boun.edu.tr

Attendance and Participation:

Read the material before you come to class (even if you don’t understand it well). This helps a lot since we will be moving fast.
Make sure that you solve the related problems of the sections covered in the lecture before you go to your problem session.

Altendance at every class and discussion is expected. This is a difficult course, and it needs your daily attention even if you believe

yourself to be a strong student.

If you are absent, do not email me to ask what material we covered during class, what the assignments are, what sections the
exams will cover, or any other questions that I have answered or will answer during class. In such a situation, you should
contact a classmate to get notes and information for the class you missed. It is certainly a good idea to work together

throughout the semester. Be Prepared(=attend lectures and discussions + read the assigned sections + do the HW)

Other:

A) Don’t read newspapers, use computers, cell phones etc. in class.

B) Use e-mail regularly; we may often communicate important information that way.

C) Dor’t fall belund! This is the most serious problem you will face. You may have studied some of the material before, but we
will go further and faster. There will be lots of suggested problems; do it all, and still more if you can.

D) Students with disabilities or other special needs should see the instructor as soon as possible. Additionally, they should get in

touch with the instructor at least 5 days prior to each exam.



