
MATHEMATICS 3520. Topics in abstract algebra

Insturctor: Joseph Kung 1, GAB 471C.

Time. Tuesday, Thursday, 12:30 to 1:50.

The objectives of this course. This is the second semester, following Abstract Algebra 1 (MATH
3510). This is not a required course and no one should take it unless he/she/it has an interest in
the subject. The target audience are those students who will become mathematicians, particularly
those who will go on to graduate school.

Attendance. Attendance is required and there will be “discussion sheets”. We will do a lot of
examples and a lot of computations. Most people need to be shown how to do computations.
This is rather like learning a musical instrument: you can learn how to play a oboe on your own,
but it’s much easier if someone shows you how.

Project. There will be a individual project, due before Week 13. This will require a written essay
and an oral presentation. Some scholarly (as opposed to original) research will be required.

Textbook. Allan Clark, Elements of Abstract Algebra, Dover, 1984, ISBN 0-486-64725-0

Grades. One in-class test during the semester (30%), an individual project (20%), homework
(20%), final (30%).

The syllabus. This course is taught partly by discovery. Progress will depend on you, the
students. The syllabus cannot then be rigid. Think of it as a random stochastic process,
definitely not a Markov process, as this process has memory, lots of it. The dates given are
means, with a very large (but finite) variance. To convert weeks to actual dates, use Week(1) =
{January 14, January 16} and

Week(n) = Week(1) + 7c(n),

where we are doing addition on sets (in the same way as we define right cosets), c(n) = n+χ(n ≥
s), and χ is the characteristic function of the property in the argument, and Week(s) is the week
just before spring break.

Week 1. Groups reviewed very quickly using the ax+ b-group over the integers modulo a prime.
Discussion of direct and semidirect products. Maybe we will do the dihedral group D10 and
applications to an error-correcting code or maybe we’ll do this in Week 8/9, before we switch
over to rings. Group actions.

Week 2. More group actions. The orbit-stabilizer lemma.

1with substantial assistance from his cat.
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Week 3. The problem of finding a “converse” to Lagrange’s theorem; its partial solution by
Sylow.

Week 4. More on Sylow theorems. Different ways of proving Sylow’s theorems.

Week 5. Sylow subgroups of the ax+ b-group, the symmetric group, and GL(n, p).

Week 6. Wielandt’s proof of Sylow’s theorem. The Frobenius-Burnside lemma. Counting neck-
laces [oops, I mean DNA sequences].

Week 7. Catching up; we’ll probably be behind. Somewhere, Week 7 or 8, we will hold the test.

Week 8. The test? The three homomorphism/isomorphism theorems.

Week 9. We’ll move over to commutative rings. Ideal theory.

Week 10. The Chinese remainder theorem. Polynomial rings and their ideals. The connection
between ideals and varieties. The weak Nullstellensatz.

Week 11. More on polynomial rings. How to solve almost any problem by turning it into a
system of polynomial equations. A finiteness theorem of Gordan. The Hilbert basis theorem.

Week 12. Groebner bases. Solving systems of polynomial equations.

Week 13. More Groebner bases.

Week 14. Still more Groebner bases. Motion planning in robotics [really? yes really].

Week 15. Reading week...

Final. Check the UNT website for the time of the final.

My cat wants to say much more about this course, but Hanc marginis exguitas non caparet.


