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Introduction to (Network) Coding

Abstract

Coding theory deals with the question how to make digital data more resilient against noise
(naturally occurring errors) during communication. We encode the data before sending it by
adding some redundancy which can be used for error detection and correction at the receiver.
One of the main research goals is to find ways to add redundancy in a smart way, such that
the number of correctable errors is as large as possible, while keeping the redundancy as low
as possible. Many classical results in this regard use algebraic tools like polynomials or vector
spaces over finite fields. In contrast to classical coding theory, where we study a communication
channel from one sender to one receiver, the (multicast) network coding model has one sender
and many receivers, all of which want to receive the same message from the sender. In this model,
the noise behaves differently and it turns out that one can improve the tradeoff of redundancy
and error correction by designing new codes for this setup, instead of using the known classical
codes.

In this talk we will give an introduction to the topic and an overview of important results for
both classical coding theory and network coding theory.
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