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Chapter 1: Introduction
1.1 Relationship to previous mathematics courses 

If taken as part of a BSc degree, 116 Abstract mathematics must be 
passed before this course may be attempted.

You should therefore have knowledge and understanding of basic linear 
algebra and computational aspects of calculus with regard both to single 
variable integration and to the basic essentials of multiple-variable 
differential calculus with optimisation in mind (including the use of 
Lagrange Multipliers. At some critical points later in the course you will 
need to rely on a facility to perform calculations with integrals, so we 
highlight the level of difficulty in some learning activities in Chapter 2. 
Chapter 8 relies on knowing how to define the Riemann integral, a matter 
that is covered in either 116 Abstract mathematics or 117 Advanced 
calculus (although the latter is not a prerequisite for this course). 
Elementary notions of Probability or Statistics are also depended upon.

In most of this course we use the language of Linear Algebra. This does, of 
course, mean that we will also be guided by the usual geometric arguments 
that are associated with ideas from Linear Algebra. That is so even when 
the arguments are motivated by probability. Note that the approach taken in 
this course does not rely on any use of measure theory.

We will think of the component of a vector as describing various possible 
sums of money payable according to future prevailing circumstances. That 
is, if x = (x1, ..., xn) is a vector in ℝn, we will want to think of that vector 
as referring to a model of future events arising as n different possible 
circumstances, labelled 1,2, ..., n and called ‘the states of nature’. Then the 
component xi is interpreted as a sum of money payable when the state of 
nature is i. Thus x models what is known in Probability Theory as a ‘random 
variable’ X with the states of nature described by the sample space 
Ω = {1,2, ..., n} and the realization of X when the state of nature is i is xi.

In Chapter 2 we help you to line up your assumed knowledge of Linear 
Algebra with your assumed knowledge of Basic Probability and Statistics. 
This is an important step which enables us to use geometric intuition to 
solve problems originating in the valuation of financial contracts.

By financial contract we mean reasonably standard financial arrangements 
such as insurance policies, or a contract for the execution of building works 
which may involve foreseeable but currently unknown complications. In all 
these we ask how much to pay ‘today’ for a contractually specified payment 
(albeit uncertain sum of money) to be received at some specified future 
date such as the proverbial ‘same time’ next year.

The aim of this course is to identify the fundamental concepts and 
methods of Financial Mathematics. We will thus learn two approaches to 
representing the uncertain evolution of asset prices, first in discrete time 
and then in continuous time. We will formulate a basis for valuing 
well-defined future payments that depend on one of a number of specified 
circumstances occurring when it is not known in advance which of these 
circumstances will arise. 

The mathematical arguments in discrete time will be conducted rigorously, 
meaning that terms will be precisely defined and results will be proved. Of 
course plenty of motivation and informal explanations will be given. 

We will rely on the rigorous development in discrete time to support a much 
more informal approach to the continuous time approach. In the second 


























































































































