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What is history (of mathematics)?

The way mathematics is presented in lectures can make it look like
mathematical knowledge was built up solely by the conjecture and

proving of a succession of neat theorems, each naturally leading to
the next.



What is history (of mathematics)?

The way mathematics is presented in lectures can make it look like
mathematical knowledge was built up solely by the conjecture and
proving of a succession of neat theorems, each naturally leading to
the next.

However, the history of mathematics is not linear: there were false
starts and dead-ends, twists and turns, parallel developments. It is
not a story of relentless progress: there were fallow periods and
mistakes which shaped mathematics in their own ways.
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What is history (of mathematics)?

When we study history, we may start by looking at ‘landmark
moments’, addressing the what, the when, and the who.

But we are also interested in the how, and, perhaps most
importantly, the why.

As much as mathematicians are usually imagined as solitary
workers, a man on his own in a room can hardly affect
mathematical research. Mathematicians need networks,
collaborators, common goals, and a way of reaching consensus on
new results.



Augustus De Morgan on the history of mathematics (1865)

It is astonishing how strangely
mathematicians talk of the
Mathematics, because they do
not know the history of their
subject. By asserting what
they conceive to be facts they
distort its history ... There is
in the idea of every one some
particular sequence of proposi-
tions, which he has in his own
mind, and he imagines that
that sequence exists in history
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Augustus De Morgan on the history of mathematics (1865)

It is astonishing how strangely
mathematicians talk of the
Mathematics, because they do
not know the history of their
subject. By asserting what
they conceive to be facts they
distort its history ... There is
in the idea of every one some
particular sequence of proposi-
tions, which he has in his own
mind, and he imagines that
that sequence exists in history

Usually not the case!
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All this being said ...
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Within the constraints imposed by this course (not least the need
to fit it into 16 lectures), it will be all too easy to slip into a linear
narrative of significant results.



Warning!

All this being said ...

Within the constraints imposed by this course (not least the need
to fit it into 16 lectures), it will be all too easy to slip into a linear
narrative of significant results.

But this is not a disaster, provided we remain aware that it is
happening. The lectures will provide much of the who, what,
where, when; the classes will be where we can discuss the broader
implications and historical questions. What can we learn from
these mini historical episodes?



How do we organise the history of mathematics?

» periods (ancient, mediaeval, nth century, ...)
» places/cultures (Greece, Islam, Britain, ...)
» people (Archimedes, Newton, Euler, Galois, Hilbert, ...)

> topics (geometry, algebra, topology, probability, ...)



How do we organise the history of mathematics?

» periods (ancient, mediaeval, nth century, ...)

» places/cultures (Greece, Islam, Britain, ...)

» people (Archimedes, Newton, Euler, Galois, Hilbert, ...)

> topics (geometry, algebra, topology, probability, ...)

» sources (manuscripts, letters, books, journals, websites, ...)
» institutions (Royal Society, universities, LMS, ...)

» conferences (international congresses, local seminars, ...)



An outline of the course

Week 1:

Week 2:

Week 3:

Week 4:

Week 5:

Week 6:

Week 7:

Week 8:

Introductory material; analytic geometry
The origins of calculus; Newton's Principia
Developing calculus; infinite Series

The beginnings of rigour; classical algebra
Algebra: from modern to linear

Rigour in real analysis

Complex analysis; geometry; number theory

Ancient mathematics; 19th century historiography



Organisation by period

This course deals with (largely European) mathematics during the
period 1600-1900

At different points of the course, we will consider particular places,
people, and topics.

But if we were to divide up the course by century, we might see
the following:



Organisation by period: 17th century

Topics:
P new notation
» analytic (co-ordinate) geometry
» calculus
> infinite series
> mathematics applied to the physical world

People: Descartes, Fermat, Wallis, Newton, Leibniz, Huygens,
I'Hopital, ...



Organisation by period: 18th century

Topics:
» many applications of (and some problems with) calculus
» applications (and problems) of infinite series
» developments in algebra and number theory

> mathematics applied to the physical world

People: Bernoullis, Euler, d'Alembert, de Moivre, du Chatelet,
Laplace, Lagrange. ..



Organisation by period: 19th century

Topics:

» from calculus to analysis
development of complex analysis
rise of abstract algebra; esotericism
beginnings of linear algebra

non-Euclidean geometry
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beginnings of axiomatisation

People: Gauss, Fourier, Bolzano, Cauchy, Abel, Galois, Dirichlet,
Cayley, Dedekind, Cantor, Somerville ...



A timeline

2000BC 1000BC 1000AD 2000AD
| | | |
clay tablets: Pythaggtl‘lacs",d. 555:_ calculus
i : : groups
Mesopotami Greece India
Rhind papyrus: algebra:
Egypt Baghdad
Chinese

mathematics



A non-Eurocentric history of mathematics?

It is worth bearing in mind why the dominant mathematical
practice of today is mostly identified with Europe.
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A non-Eurocentric history of mathematics?

It is worth bearing in mind why the dominant mathematical
practice of today is mostly identified with Europe.

This was a time of intense imperialism and colonialism; the
mathematics of navigation, surveying, statistics, all had military or
imperial uses. David Aubin, Catherine Goldstein (eds), The War of
Guns and Mathematics : Mathematical Practices and Communities in
France and Its Western Allies around World War |, American
Mathematical Society, 2014.
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A non-Eurocentric history of mathematics?

It is worth bearing in mind why the dominant mathematical
practice of today is mostly identified with Europe.

This was a time of intense imperialism and colonialism; the
mathematics of navigation, surveying, statistics, all had military or
imperial uses. David Aubin, Catherine Goldstein (eds), The War of
Guns and Mathematics : Mathematical Practices and Communities in
France and Its Western Allies around World War |, American
Mathematical Society, 2014.

| encourage you to consider that the way mathematics was — and
is — practiced is not necessarily the only nor by any means the
‘best’ way of doing so. And indeed to consider how the idea of
being the ‘best’ varies depending on when or where you look.
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On non-European mathematics

Mathematics
Across Cultures

The History of Non-Western Mathematics

Edited by
Helaine Selin

demic Publishers

Figure: Helaine Selin (ed),
Mathematics Across Culutres: The
History of Non-Western
Mathematics, Kluwer, 2000.

CULTURES
WITHOUT CULTURALISM

The Making of Scientific Knowledge

KARINE CHEMLA and
EVELYN FOX KELLER, editors

Figure: Read on SOLO
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On non-European mathematics

The

Nine Chapters

on the

Mathematical
Art
Shen /Kangshen;

John N. Crossley and
Anthony W.-C.~Eun

e« Kim Plofker

Find on Solo Read on Solo
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On non-European mathematics

@ CRC Press
ToerSiraceCoocs

Number and Pattern in African (ultures |G

Third Edition
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A Multicultural View
of Mathematical Ideas
m Marcia Ascher

Read on Solo Find on Solo
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Ancient mathematics

' The History of
Mathematical Proof
Mathemati : i iti
The : ;p:mﬂlcs of in Ancient Traditions
; Edited
Mesopotamia, KARINE CHEMLA
China, -3
India, and " j L
Islam
A Sourcebook

Vietor . Katz, Editor

Annette Imhauen
Elcanor Robon
Joseph W, Dauben
Kim Plofker

1. Lenmart Berggren

Find on Solo Figure: Read on Solo
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