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Overview

The fundamentals of coding theory is studied. We learn about various algebraic construc-
tions of linear codes and their properties. Applications of error correcting codes are pre-
sented.

Prerequisite

The students are expected to know linear algebra.

Course contents

• Applications of error correcting codes to information transmission and storage.

• Basic theory of finite field.

• Linear codes (Hamming distance, parity and generator matrix).

• Bounds on linear codes (Singleton, Hamming, Gilbert-Varshamov...).

• Various constructions of linear codes (BCH codes, Reed-Solomon codes, quadratic
residue codes, Reed-Muller codes...)

• Decoding methods: syndrome decoding, decoding of BCH/Reed-Solomon codes.

• Application to Post-Quantum cryptography (Code-based cryptography).

• Extra: Generalized weights and their application, geometric approach to linear codes.
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