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Summary of Material. The purpose of this course is to act as an introduction to the philosophy
of mathematics. Philosophy of mathematics aims to deal with, or at least elucidate, some of the
important philosophical questions that concern the discipline of mathematics. It is not possible
to give a general characterisation of what the specifically philosophical questions concerning
mathematics are, but broadly speaking we can say that these will involve questions about the
metaphysics, the epistemology, the semantics, the logic, and the methodology of mathematics.
Many of these questions might be of interest both to observers of the field and to practitioners.

There are many basic philosophical questions about mathematics. There are, first, matters of
metaphysics: What is mathematics about? Does it have a subject matter, and if so, what is it?
For instance, what are numbers, sets, points, lines, functions, and so on? Or is mathematics
merely formal and about nothing in particular, like logic? Then there are related semantic mat-
ters: What do mathematical statements mean, and can they be true? If so, what is the nature of
mathematical truth? And there are also matters of epistemology: How is mathematics known?
What is its methodology? Is observation involved, or is it a purely mental exercise? Is mathe-
matics (as is often thought) the most certain of all the sciences? It is important to look at what is
special about mathematics. Here there are three ways in which, to a philosopher, mathematics
really stands out. One is the involvement of mathematics in other science. What is the relation-
ship between mathematics and the natural sciences, and why is it that we cannot get very far
in understanding the world (in scientific terms) if we do not understand a lot of mathematics?
It’s not just elementary mathematics, like elementary geometry or the counting and measuring
numbers, which is at issue here; highly abstract mathematics (like the complex number system
or non-Euclidean geometry or infinite dimensional space) is also involved. Another aspect of
this question is the following: how is it that mathematics, which appears to be primarily a
mental activity, sheds light on the physical, human, and social world studied in science? What
does this say about mathematics? What does this say about the physical, human, and social
world? The second way mathematics seems to be special is that it relies on proof. What is a
proof? Are proofs absolutely certain, immune from rational doubt? And is proof the only way
we can know mathematical truths? And a question which becomes important in the light of
Gödel’s Incompleteness Theorems: are there unknowable (unprovable?) mathematical truths?
The third important thing about mathematics to a philosopher is the involvement, directly or
indirectly, of infinity. We aim to highlight all three of these things here.

This course will discuss some of these questions, partly with the aid of a close look at some his-
torically important work. This might include Book I of Euclid’s Elements, some of Archimedes’s
work on area and volume, Berkeley’s criticism of the infinitesimal calculus, Bolzano’s analysis
of the Intermediate Value Theorem, Kant’s attempt to explain how mathematics can be both
pure and also be applicable to the world, Frege’s development of his thesis that much of math-
ematics not only relies on logic, but is in the end nothing but logic, the modern account of the infi-
nite, and Gödel’s suggestion, based on the persuasive force of his own work on incompleteness
and consistency, that there is a ‘real world’ of mathematical objects (sets) which mathematics
develops incomplete theories of.

In the initial lectures, we will try to develop, using simple examples, some sort of understand-



ing of how mathematics helps us understand the world, and try to discuss some of the impor-
tant aspects of proof (giving explanations, reducing to ‘more basic’ propositions, bringing out
generality).

Prerequisites. Having done PHIL 210 or equivalent is essential, and it would be good if stu-
dents have done (or plan to do) PHIL 310 (Intermediate Logic) or equivalent. Having pursued
courses in the history of mathematics (e.g., that sometimes offered in the McGill Mathematics
Department) would also be an advantage, as would some study of mathematics itself.

Reading Matter. The book which accompanies the course is:
• Stewart Shapiro: Thinking About Mathematics (OUP)

This will be available from The Word Bookstore, 469 Milton Street (250 metres from the Univer-
sity Street Gates). NB. Cheques and cash only; no credit cards.

This text is essential; many of the readings will be drawn from it, and many of the discus-
sions will be supplemented by it.

In addition, there will be many other texts and readings made available through the MyCourses
Website. These readings will also be essential. Many of the lectures will consider these texts in
detail, and we will often assume that they have been read beforehand.

Requirements & Assessment Students will be required to attend and participate in class, do
the assigned readings, and be prepared to discuss them. The final grade depends on a final
class paper (60%) (up to 5000 words), on participation in class (10%), and also on submission
of three ‘quizzes’ for the course, each worth 10%, and spread evenly throughout the term. The
quizzes will typically consist of a series of questions (almost always closely associated with the
readings) demanding short answers, and will then ask for a sketch of an essay on one of sev-
eral questions set. The final essay will generally be an expansion or elaboration of one of your
sketch essays. Extensions to deadlines set will be granted only in very exceptional circumstances,
usually only for medical reasons and with a medical note, or for other emergencies, appropriately docu-
mented.

NB
I require that all material (quizzes and final paper) be submitted to me as electronic files in PDF
form. Submission will be arranged through the MyCourses site.

Policy for Late Work Late work will be penalised at the rate of a third of a full letter grade (or
about 5%) per day overdue. Thus, an assignment judged to be worth a B+ (or around 77%) but
late one day will be assigned B (or around 72%), late two days B− (67%), and so on.

McGill Policies
1. McGill University values academic integrity. Therefore all students must understand the meaning
and consequences of cheating, plagiarism and other academic offences under the Code of Student Con-
duct and Disciplinary Procedures. (See www. mcgill. ca/ integrity for more information.)

2. In the event of extraordinary circumstances beyond the University’s control, the content and/or
evaluation scheme in this course is subject to change.

3. Students have the right, without seeking permisson, to submit work in French..
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