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I will consider the following four questions:

1. How secure are transactions on the internet?

2. Could you bore a small hole on your CD without losing information?

3. How is music/data compressed?

4. How/where does Google get all its information?

The central theme of all these is mathematics.

Much of what happens in information theory and communications, of which the internet is a part, is highly dependent on mathematical formulae and theorems and implementations of mathematical algorithms. 

The talk will take each of these questions in turn and try to explain, in a simplified way, connections to, and dependencies on, mathematics and mathematical algorithms.

Talk II

The use (and abuse) of Algebras

Ted Hurley

A vector space is one of the most fundamental mathematical structures. A vector space has addition,

and scalar multiplication, which is multiplication by elements from a field (of scalars) F.

A vector space can be given some further structure:

• An Analyst will put a metric on it.

• An Algebraist will put a multiplication on it and make it into an Algebra.

The following are some algebras with which people may be familiar:

1. C = {a + ib| a, b 2 R} is the set of complex numbers. Now C a vector space over the real numbers R.

This algebra is defined once the multiplication on i has been defined.

2. The algebra of polynomials over a field.

3. The algebra, denoted by Fn×n, of (square) n × n matrices over a field F.

4. Many other algebras, luckily, are “inside” algebras of matrices.

The talk will discuss the concept of an ‘Algebra’ with examples and properties.

An algebra constructed in a certain way from a group and a field is called a Group Algebra or sometimes

a Group Ring. Fortunately these may now be considered as subalgebras of algebras of matrices.

Algebras arise unexpectedly in many practical situations. Engineers often use algebras without actually

mentioning the word or knowing of the concept. Very often looking at some area from an Algebra or algebraic

point of view leads to a better understanding and further development. Some applications of ideas from

Algebras used within Coding and/or Cryptography will be considered as time permits.
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