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Error-Correcting Coding Theory

The field of Error Correcting Codes had its roots in Shannon's development of Information Theory in the 1940's.  The theory was mostly developed in the 50's and 60's but it wasn't until the 70's that applications for error correcting codes were developed for the very expensive communication systems such as deep space probes.  As hardware costs dropped and as development engineers saw the benefits of real coding systems, applications expanded quickly.  Today very sophisticated coding is used in ordinary consumer compact disc players, in storage technology, and in a broad range of communication systems.


This course will present the major theoretical results and emphasize the applications that accrue.  The attention will be on practical, usable codes.  In the latter part of the course we will examine some of the more modern peripheral areas of coding theory and how coding theory has affected other areas theoretical computer science.   We will also examine Convolutional Codes and Turbo Codes that the Computer Engineering Department is developing.

For - Computer Science, Mathematics and Engineering students

Prerequisites: mathematical maturity and some computing ability

Recommended Texts – Fundamentals of Error Correcting Codes; Huffman & Pless; Cambridge University Press; Toronto (2003)

                         - An introduction to Error Correcting Codes with Applications; Vanstone & van Oorshot; Kluwer Academic Publishers is also excellent but generally unavailable. 


      
-Introduction to Coding Theory; Bierbrauer; Chapman & Hall(CRC)(2005)
Topics

1. Fundamentals 


2. Basic Code Theory

3. BCH codes    


4. Finite Fields

5. Cyclic Codes


6. BCH codes

7. Weight Distribution   

8. Codes and Designs

9. Codes and Games


10. Convolutional Codes & Turbo Codes

Grading

Assignments 40%

Presentation 40%

Class Participation 20%

If interested, phone 474-8683 or e-mail at vanrees@cs.umanitoba.ca or see me in E2-480 EITC.
COMP4060 Error-Correcting Codes

We meet at the same place and time as the grad course and you get the same lectures. However you will not do the same assignments as the graduate students.   You will do different questions although there will be overlap with the assignments the graduate students do.   Your assignments are worth 35% .  Also you will not be doing 1 hr presentation but a 20 min. presentation worth 35%.  You will also do a 15% midterm and a 15% final exam. 
