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Exercise sheets and solutions There will be a weekly sheet. Both the sheets and

solutions will be given to students or will appear on the website.

Assessment This consists of 40 % on midterm tests and 60 % on the final exam.

Aim of the course This course gives the basic theory of error-correcting codes;

that is, te mathematical theory of how to transmit messages so that a certain number

of randomly-occuring errors will be corrected.

Prerequisites Some knowledge of vector spaces, such as in the second-year courses

Linear Algebra, is essential. Other structures such as groups, rings and fields course

will also appear.

Learning outcomes By the end of the course a student should

(1) understand and be able to calculate the fundamental parameters of a code;

(2) be able to construct a finite field and calculate in it;

(3) be able to find a generator matrix and parity-check matrix of a linear code;
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(4) be able to encode and decode with a general linear code and with particular codes

such as the Hamming codes;

(5) be able to apply bounds for a codes;

(6) understand cyclic codes;

(7) have gained greater understanding of previouly-met algebric concepts such as vector

spaces, groups and cosets of a subgroup, ring and residue class rings, finite fields;

(8) understand MDS codes.

(9) some other optional topics.

Syllabus

1) Introduction to error-correcting codes.

2) The main coding theory problem.

3) Finite fields.

4) Vector spaces over finite fields.

5) Linear codes.

6) Encoding and decoding with a linear code.

7) The dual code and the parity check matrix.

8) Hamming codes.
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9) Constructions of codes.

10) Weight enumerators.

11) Cyclic codes.

12) MDS codes.

Books

1. R. Hill, A First Course on Coding Theory, Oxford, 1986;

2. V.S. Pless, Introduction to the Theory of error-correcting Codes, Wiley, 1982, 1989;

3. D.G. Hoffman et al. Coding theory, the Essentials, Dekker, 1992;

4. S.A. Vanstone and P.C. Van AOorschot, An Introduction to Error Correcting Codes

with Applications, Kluwer, 1989; There are lots of examples in this account.

5. S. Ling and C.P. Xiang, Coding Theory, a First Course, Cambridge, 2004;

6. J.H. van Lint, Introduction to Coding Theory, Third Edition, Springer, 1998;

7. F.J. MacWilliams and N. J. A. Sloane, The Theory of Error-Correcting Codes,

North-Holland, 1977;

8. V.S. Pless and W.C. Huffman, Handbook of Coding Theory, Volumes 1 and 2 Else-

vier, 1998;
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Questions

Feel free to ask questions during class or to contact me outside class by phone or email.

If you have any concerns of a more general nature about the course, please share them

with me. If you have concerns that you don’t feel comfortable sharing with me, such

as regarding my performance as instructor, please raise the issue with the department

chair, M. Nawzad.
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