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Department of Mathematics Faculty of Science
MATH 428 (206428) Coding Theory 3(3-0-6)
Course Type M Lecture O Lab O practice/Practicum O Cooperative Education
Measurement and Evaluation M AF O s Op

Selected Topic in Specialized Field [ count the accumulated credits for graduation every times

[ count the accumulated credits for graduation one-time only

Prerequisite : MATH 321 (206321) or MATH 325 (206325)

Course Description

Introduction to coding theory, linear codes, bounds in coding theory and codes, polynomial codes

Course Learning Outcomes (CLOs) : Students are able to

CLO 1 : explain the concept of channel coding and basic terminology in coding theory;

CLO 2 : determine code parameters, construct codes of certain parameters;

CLO 3 : calculate the probability of error and the necessity of retransmission for a binary symmetric
channel with given cross-over probability;

CLO 4 : detect and correct errors occurred on transmitted codewords;

CLO 5 : create generating matrix, parity check matrix, generator polynomial, check polynomial,
build standard array and syndrome decoding tables;

CLO 6 : prove elementary algebraic properties of linear codes, polynomial codes and codewords;

CLO 7 : prove and apply various bounds on the number of possible codewords in a code of given

length and distance.

Course Contents No. of Lecture Hours
1. Introduction to coding theory 6
1.1 Codes and information rate
1.2 Communication channels
1.3 Maximum likelihood decoding
1.4 Hamming distance
1.5 Nearest neighbor/minimum distance decoding
1.6 Distance of a code
2. Linear codes 15
2.1 Linear codes
2.2 Generating matrix
2.3 Parity check matrix
2.4 Encoding and decoding
2.5 Cosets
2.6 Nearest neighbour decoding for linear codes
2.7 Syndrome decoding
3. Bounds in coding theory and codes 12
3.1 The main coding theory problem
3.2 Hamming bound and perfect codes
- Binary Hamming codes

- Golay codes



3.3 Singleton bound and MDS codes
3.4 Plotkin bound
3.5 Hadamard matrix codes
3.6 Lower bounds
4. Polynomial codes
4.1 Cyclic codes
4.2 Encoding and decoding
4.3 Error detecting and correcting
4.4 BCH codes

4.5 Reed-Solomon codes

12
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