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Math 674 is the second part of a two-part sequence of courses designed to prepare graduate students for the qualifying exam in Algebra and at the same time introduce the students to some of the important principles of Algebra.  The emphasis will be on proving results about rings:  To develop the Artin-Jacobson-Wedderburn Structure Theory for non-commutative rings, to discuss the Jacobson-radical and to provide examples resp. constructions of rings demonstrating these concepts.  The suggested text is Rowen's book; however, the lecturer will feel free to use own material or excerpts from other sources in particular when the above material is covered and the selection of further topics depends on his taste.  The following material should be covered to prepare the students for the qualifying exam, whether or not the suggested text is used.  The chapters refer to Rowen's book.

COURSE CONTENT
Chapter 0:  A short presentation resp. review of fundamental 


    concepts

Chapter 1:  1.1.
Matrix rings and idempotents, the Peirce





Decomposition



  1.2
Polynomial Rings



  1.3
Free Modules and Rings, Free Objects, Diagrams, 




Universals, Invariant Base Number



  1.4
(if time allows) Direct Sums, Sequences



  1.5
Endomorphism Rings and the Regular Representation



  1.7
Tensor Products

Chapter 2:  2.1
Primitive Rings, Jacobson's Density Theorem, 




Prime Rings and Minimal Left Ideals



  2.2
The Chinese Remainder Theorem and Subdirect 





Products



  2.3
Modules with Composition Series and Artinian 




Rings



  2.4
Completely Reducible Modules and the Socle



  2.5
The Jacobson Radical, Quasi-Invertibility, 





Examples, Idempotents and the Jacobson-






Radical, Nakayama's Lemma, Wedderburn's 





Principal Theorem

Suggested Further Topics:



Goldie's Theorems (according to Hungerford or Herstein)



Representations of Groups



Grouprings



Universal Envelopes of Lie-Algebras and their Representation 

  Theory
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