 MATH 525,  ALGEBRAIC CODING THEORY,   Sp 2000

Prerequisite: Math 254 (or permission of instructor)  In coding theory we 

                          will need everything in math 254 except for eigenvalues 

                          and related topics. We use Gaussian Elimination, and the 

                          notions of basis dimension, subspace, nullspace, and 

                          orthogonality. Later in the course, we will need to do some

                          simple division of polynomials.

Text:  Coding Theory, the Essentials, by Hoffman, etc.  published by

                                  Marcel Dekker

Grading: There will be five or six 30 minute quizzes worth 50 points each.

              Homework will be assigned and collected for a total of around

              200 points possible. There will be a final exam worth 100 points

              on Monday, May 22 from 1PM to 3PM. The scores on the quizzes,

              homework and final will be added to give a course total. The grade

              in the course will be determined by the course total. “Curving” of

              the grades will be employed as needed.

 Course Description: If information is transmitted through space, over a 

              phone line, or inside a CD player, errors may occur due to 

              interference of some kind in the transmission channel. In such a 

              situation it is helpful (or even necessary) to have a means to detect

              when a transmission error has occurred, and to hopefully correct

              the error. This course is an introduction into the basic mathematical

              principles which are used to detect and correct errors in such 

              situations. The course is restricted to binary (i.e., 0-1) codes, and

              the emphasis is on algorithms rather than theorems and proofs.

              Though no computing is required, the course is suitable for 

              computer science and engineering majors. Topics such as 

              initialization and synchronization are not addressed. For these kinds 

              of topics, the interested student might consider the graduate course 

              in coding theory given by the electrical engineering department.

                                  COURSE OUTLINE

1. INTRODUCTION: information rate, weight and distance, reliability,

              error detection, error correction, basic notions, examples.

2. LINEAR CODES: review of some matrix algebra, basis and dimension

              orthogonal vectors and complements, generating and parity-check

              matrices, distance of a code.

3. PERFECT CODES: Hamming codes, extended codes, Golay code.

4 . CYCLIC LINEAR CODES: polynomials, polynomial encoding and

               decoding, dual cyclic codes.

5. BCH CODES: finite fields, minimal polynomials, cyclic Hamming 

               codes, 2-error correcting BCH code.

6. BURST ERROR CORRECTION: burst errors, interleaving, burst error

                correction.

The above outline corresponds to chapters 1-5 and 7 in the text. This material is on pages 1-138 and 171-184. There will be a quiz on each chapter, except possibly chapter 7, depending on the time left at the end of the semester. In the event that six quizzes are given, it may be possible to dispense with the final and let the grades be determined by the quizzes and homework alone.

