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Summary

v

Summary of the course
The exam (briefly)
The history of the history of mathematics*

v

v

v

Hilary Term reading course

*Non-examinable



Summary of the course: lecture |

Background material (Antiquity onwards):

» How to organise the history of mathematics: by period,
culture, people, topics, sources, institutions, ...

» The ancient origins of mathematics, particularly Ancient
Greece: Pythagoras, Euclid, Archimedes, Apollonius,
Diophantus, ...

> A hugely influential text: Euclid's Elements



Summary of the course: lecture Il
Background material (Antiquity to the 16th century):

» Preservation of ancient knowledge: manuscripts preserved in
Constantinople, Boethius, Islamic scholars, ...

» Transmission of ancient knowledge to early-Renaissance
Europe: translations, often via the Middle East

» Transmission histories of Euclid's Elements, and the works of
both Archimedes and Apollonius

» 16th-century developments: global exploration, international
commerce, new technologies, ...

> Influential early figures: Simon Stevin, Thomas Harriot, John
Napier, ...



Summary of the course: lecture Il

New notation, leading to a new approach to geometry (17th
century):

» The advent of symbolic notation: Viete, Harriot, Descartes, ...

> Analytic geometry: Viéte and Descartes

> Tangent methods: Descartes, Fermat



Summary of the course: lecture IV

Methods for finding areas, and for handling infinitely small
quantities (17th century):

v

Quadrature: Archimedes and the circle, Fermat and
Brouncker and the hyperbola

v

Indivisibles and infinitesimals: Toricelli, Wallis

v

Simple ‘integrals’: Wallis’ ‘induction’, Newton's
‘extrapolation’

v

The calculus(es) of Newton and Leibniz



Summary of the course: lecture V

» Newton

» The Principia and mathematical understanding of the physical
world: Kepler's laws, centripetal force, the inverse square law,
Newton's laws of motion



Summary of the course: lecture VI
Consolidation of the calculus (17th—18th centuries):

» Publication (or not) of the calculus: Newton and Leibniz
» Challenge problems: isochrone, brachistochrone, ...

» Changing conceptions of a function: Bernoulli, the wave
equation, d'Alembert, Euler, another Bernoulli

» Criticisms of the calculus: Hobbes, Berkeley

» Responses to the difficulties: I'Hépital, Maclaurin, Euler,
Landen, Lagrange

» Professionalisation of mathematics



Summary of the course: lecture VII

Infinite series (17th—18th centuries):

» Newton and the general binomial theorem: ‘extrapolation’ and
‘interpolation’

> Newton's other series: sin, tan, log, ...

» Other early uses of power series: Brouncker, Mercator, Wallis,
Gregory, ...

» Calculus and power series combined: Taylor and Maclaurin
series

» Lagrange's use of power series



Summary of the course: lecture VIII
New concepts, new rigour (mainly 19th century):

> Fourier series

» Cauchy sequences: Bolzano, Cauchy, Abel, ...

» Continuity: Wallis, Euler, Bolzano, Cauchy

» Limits: Wallis, Newton, d’'Alembert, Cauchy

» Differentiability: Leibniz, Lagrange, Ampere, Cauchy, ...
» Weierstrass and modern rigour: € and 4

» French and German institutions



Summary of the course: lecture IX

Algebra as equation solving, and the theory of equations (Antiquity
to the 18th century):

» Quadratic equations: Babylon, al-Khwarizmt, Fibonacci

v

Cubic equations: del Ferro, Tartaglia, Cardano

v

Quartic equations: Ferrari, Cardano

v

16th-century developments: Bombelli, Stevin, Viéte

v

17th-century developments: Harriot, Descartes, Hudde,
Tschirnhaus, Newton

v

18th-century speculations about the resolvent: Euler, Bézout



Summary of the course: lecture X
Galois theory, and abstract algebra (18th—19th centuries):

» Lagrange's reflections on resolvents

» The number of 'values’ a function may take: Ruffini, Cauchy,
Abel

» Galois and his groups

» Cauchy and his groups
» Cayley and his groups
> Weber's axioms

» The advent of abstract algebra: rings, ideals, integral
domains, fields, ...



Summary of the course: lecture Xl

More new concepts, and further ideas about rigour (19th century):

» Uniform convergence: Cauchy, Weierstrass, Stokes, Seidel

v

Integration: as an area, and by anti-differentiation

v

Definite integrals: Fourier, Cauchy

The Fundamental Theorem of Calculus

v

» Riemann and Lebesgue integrals



Summary of the course: lecture XlI

New definitions of real numbers, and sets (19th century):

» The need for completeness: Bolzano, Cauchy, Weierstrass
» Dedekind cuts, and other approaches to real numbers

» Sets



Summary of the course: lecture XIl|

Understanding complex numbers, and using them in analysis
(16th—19th centuries):

» Complex numbers: Cardano, Bombelli, Harriot, Wallis,
Bernoulli, Euler, Gauss, Wessel, Argand, ...

» Substitution of complex variables for real ones: Bernoulli,
Euler, Laplace, Poisson, Cauchy

» Cauchy and complex analysis: the Cauchy-Riemann equations,
contour integration, Cauchy'’s Integral Theorem, Cauchy'’s
Integral Formulae, Cauchy’s Residue Theorem, ...

» Riemann's contributions

> ‘Analysis’



Summary of the course: lecture XIV

Separate concepts brought together under the heading of ‘linear
algebra’ (Antiquity to the 19th century):

» Linear equations: China, Borrel, Gosselin, Pell, ...

» Determinants: Maclaurin, Gauss, Cauchy, ...

» Eigenvalues and eigenvectors: Euler, Laplace, Cauchy
» Matrices: Gauss, Cayley, Jordan, ...

» Vectors: Newton, Argand, Hamilton

» Vector spaces: Grassmann, Dedekind, Steinitz, van der
Waerden, ...



Summary of the course: lecture XV

Other ideas stemming from Euclid—non-Euclidean geometry and
number theory (Antiquity to the 19th century):

» The Parallel Postulate: Gauss, Bolyai, Lobachevskii
> Elementary number theory: Euclid
» Perfect numbers: Euclid, Fermat, Mersenne, Euler

» Further number theory: Fermat, Euler, Gauss



Structure of the exam paper

Section A
» Six extracts given
» Choose two and comment on the context, content, and
significance
» Each extract is worth 25 marks
» Each extract is typically one short paragraph — it will relate
to a topic that we have studied, though you may not have
seen the precise extract before
» By way of practice, choose any quotation or short extract that
has appeared on the lecture slides
Section B
» Three essay topics given
» Choose one
> Answer worth 50 marks



Typical exam questions (Section B)

Q. Discuss, with reference to specific examples, how concept X (or
terminology Y, or notation Z, ...) has developed between 1600
and 1900.

Q. Discuss with reference to specific examples, how attitudes
towards X have changed between 1600 and 1900.

Q. Discuss the significance of text X.

Q. Describe some aspects of the work of major figure X.



Historiography of mathematics

According to the OED:

historiography, n.
1. The writing of history; written history.

2. The study of history-writing, esp. as an academic discipline.



Ancient histories of mathematics

Eudemus (4th century BC)

Student and editor of
Aristotle

v

v

History of Arithmetic

v

History of Geometry

v

History of Astronomy

Aristotle (384-322BC)



Biographical background

Proclus's commentary on Euclid’s
Elements (5th century AD)

» (Spurious?) biographical
details

» Built on anecdotes provided
by Pappus (4th century AD)




Later historical attributions

a full understanding of geometry
“requireth diligent studie and
reading of olde auncient authors”




Renaissance humanist attitudes

The teaching of mathematics
should be founded on humanist
principles:

> it should stem from the
works of classical antiquity;

» scholars ought to have a
concern for the history of
their subject;

> they should actively seek to
restore and edit surviving
texts.

Sir Henry Savile (1549-1622)



Renaissance humanist attitudes




Nationalist attitudes

L
TREPiTISE
ALGEBRA,

B BoTH .
Biftozical «nd Practical.
SHEWING, 4
The Original, Progrefs, and Advancement
thereof, from time to time; and by whit

Steps it hath ateained to the Heighth at
which now it is.

S

With fome Additionsl TREATISES, . ° *

L. OF the Cona-Cuncus ; being 2 Body reprefenting in parc
a Coms, in part a Cunews. !

11. OF igular Secfions; and ocher things relating there.
unto, and o Trigmonsry.

11, OF che ngle of Contaft 5 with other chings appercain-
ing to the Confpofiion of Magnitudes, the Tnceptivesof Magritudes,
and che Compofiton of Motins, with che Refuls et

IV. OF Combinatins, Alernatins, and Aliguot Parts.

B JOHN WALLIS, D.D. Profilfor of Geometry in the
nhverfty of Oxford ; and & Member of the Royal Society, London.

LONDON:
Printed by fobs Plafford, for Richard Davis, Bookfeller ,
in the Wniverfity of Ox 20 &b, M. DC. LXXXYV.
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Comprehensive histories of mathematics



Lauding the great mathematicians




Adding greater nuance

See: Adrian Rice, ‘Augustus
De Morgan: historian of
science’, History of Science
34 (1996), 201-240




Awareness of mathematics beyond Europe

ALGEBRA,
ARITHMETIC AND MENSURATION,

SANSCRIT

BRAHMEGUPTA AND BHASCARS.

THANSEATED BY
m\m THOMAS COLEBROOKE, Esa.
s . AND GBI, O LX) . RV, LD, AL 8OC. BENOAL

. W,

LONDON:
JOMN MURBAY, ALBEMARLE STREET.

1817,

See: Ivahn Smadja, ‘Sanskrit
versus Greek ‘proofs’ : history
of mathematics at the
crossroads of philology and
mathematics in
nineteenth-century Germany’,
Revue d’histoire des
mathématiques 21(2) (2015)
217-349



Anecdotal history



Professionalisation

]

Otto Neugebauer (1899-1990)



Popularisation

» Humanisation of mathematics

v

Mathematical myth-making

Mathematical anecdotes for
community-building

v

\{

Drawback: reinforcement of a
particular view of the subject




Rewriting the history of mathematics

CHAPTER 1

obtain 2. It was therefore indeed a new idea to duplicate 7 by dividing

5 |x
=%

e do not know in whose brain this thought arose for the first time, nor when
tis bappend, It cetainly ocured log before the e of ou texts, for he
(2 :n)table of the Rhind papyrus, which includes all the odd numbers from
=3 ton =101, was not constructed all at one time; its sej te. ‘were.
computed by different methods. The oldest section contains the denominators
which are divisible by 3; without exception, they all proceed according to the
same rule:

2: 9= 8+ 18

2:15= 0+ 3

2:2-T+ D
In these cases the division 2 : 3k is simply a confirmation of a known resul.
In the other cases (certainly from 1= 11 on), the duplication appas (o bave
been obtained by actvally carrying out the division of 2 by n. The teat exhibits
the Tess explicily, (2:5nd2:7).

What pure s 2 of 338 143, T8 3,

iie. a third of 5 is 1 + 3, a ifteenth is 3; these add up to 2. The result of the
division is therefore 3 + T5; the terms 3 and 15 2 ly visble becase ey

are writen in red. In our “tranlation’” the red symbols have been printed in
bold-face type.
Computation: 1os
in 3 345
/3 143
B 3
What parcis 20f 7735 1 +3+7. B is .
: 17
1 ez 1 7
/3 14747 2 14
Mna i 4 2

In this manner the work proceeds. In dividing 2 by 5,9, 11, 17, 23, 29 and
a few of the larger integers, the 3 sequence i used, .. the sequence of fractions
5B, ion by -

ut the divi 7 and 13 employs only the Zsequence
, 3, ... T furms out thatonly i these wo cases che Zaeguence produces 3
simpler resut than the S sequence. For instance,the useof the 3 sequence would,

in calculating 2.; 11, lead to the resule 2: 11 = 8+ 2+ 8, while the 3.
sequence gives 2 11 m & +- 66, which, having fewer terms and smaller de-

nominators, is obviously to be preferred.

In the case 2 : 7, the number 4, placed in front of 28, indicates where 28 comes
from, viz. from 4 x 7, the further deails being shown in an auxiliary column.

THE EGYPTIANS 2

‘The results of the divisions 2 : m are summarized in the following table, which
does not %ldnd: divisors that are divisible by 3, all of which follow the rule

2: &
2: + B B+ 3B+ 7B
2: im %+ 3%
2: +® 34 2% + 51
2: HE . B4 284 + 3 + 610
2: ¥ 54 @ %410
2: + % 04354 5%
2: + 7% 4 568 + 710
2: i 4 219+ 2+ 35
2: + BT+ i

— &+ 27+ 36+ 7
2: TS &+ 33+ 415 4+ B8
2: vz 5435
2: +IM 45 &+ 35+ 5% + B0
2: 6 T8
2: % i IO
PoIeimiRt Gimmm
2:40= %1 1% Oh OB 778
2:51=3+ 02 +202+
Beginning with 2 : 31, the form of presenttion changes; the calulatons arc

But hod of calculation

changes; another idea i introduced. While up to this point, all divisions were
carried out by means of the 3sequence and the -sequence, the divisions 2 31
and 2 : 35 proceeded quite differently, 25 is seen from the following examples:

What part is 2 of 312 %0 is 143+ %, 128 is 3, 185 is 5.

Computation: T
2 1+24%
- B

/5 15
What part is 2'of

Computation:

‘The start of the computation of 2 : 31 is easy to account o, since division of
31 by 10, and halving of the result shows thit Y/ of 31 is 1 + 3 + 20. This
fraction is to be incressed 30 a5 to produce 2. How did the calculaor hit upon.
the idea that this requires 3 + 57 It checks; for the leather scroll has the relation




Rewriting the history of mathematics

On the Need to Rewrite the History
of Greek Mathematics

SABETAI UNGURU

Communicated by W. HARTNER

Sabetai Unguru, ‘On the need to

which cannot lose its scientific character when men forget the conditions under
which it originated, the questions which it answered, and the function it was

e e e ke seion of s e rewrite the history of Greek
consists of knowledge which has broken loose from its historical moorings.’
BENIAMIN FARRINGTON . ] . .
mathematics', Archive for History
“It would not oceur to the modern mathematician, who uses algebraic symbols,
that one type of geometrical progression [ 12,4, 8 could be erfect o1 H
e et i s P 5 s S i of Exact Sciences 15 (1975),
should not be employed in interpreting such a passage as ours [ie., Plato,
B}

Timaeus, 324, Francis M. CoRNFORD? 67 1 14

* Ay bisorian of mathemuaiesconscious o e perisand pilflsof Whig istory
f pa

of past
and terminology rcprmm: the greatest danger of all. The symbols and terms of
modern mathematics are the bearers of its concepts and methods. Their applica-
tion o historical material always involves the risk of imposing on that material,
a content it does not in fact possess.” MICHAEL §. MAHONEY®

The previous string of quotations is (most certainly) not illustrative of the
ways in which the history of mathematics has traditionally been written. The
authors of the quotations themselves have not always practiced what they occa-

! Greck Scince s Meaning For Us (Harmondoworth: Penguin Book, 1953, 311
3 Plato's Cosmology (New York: The Liberal Arts Press, 1957), 49,

T Mathemaical Carer of Pere de Ferna (1601665 (Piceton, N.J.: rncston Uni
versity Press, 1973), XI1-XIII



https://doi.org/10.1007/BF00327233
https://doi.org/10.1007/BF00327233
https://doi.org/10.1007/BF00327233
https://doi.org/10.1007/BF00327233
https://doi.org/10.1007/BF00327233

A broader perspective

[~ Edi
The
Nine Chapters
o "“Mathematical
shon Kt ‘ { A Mcuugat view

Johe N, Crossloy-3nd- of Mathematical Ideas

Anthony W.-C. tun " % Marcia Ascher

o The Mathematics of
Mathematics o Egypt,
Across Cultures B Mesopotamia,
China,
India, and
Islam
A Sourcebook

~

Number and Pattern in African Cultures
Thrd Edition

Victor . Kt e
rm—
Enorheon
Joph . Db
Kim Potler

1 Lensr Beggren




Historiography of mathematics: references

Writing the History of Mathematics:
Its Historical Development

Editors:

Joseph W, Dauben

Chistoph J. Sciba

Edited on behalf of the

International Commission on the Histoy of Mathematics

Tronds inthe History of Sience

Volker R. Remmert
Martina R. Schneider
Henrik Kragh Serensen
Editors

Historiography
of Mathematics in

the 19th and 20th
Centuries

W Birkhiuser

Sgl’he History”/

152 %

of the
I;{is\&ry of athematicsz
)8

Sl
.
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HT reading course: content

The quest for Fermat’s Last Theorem

The main texts that we will read:
1. Euclid on Pythagorean triples;
. Diophantus on problems of squares;
. Pierre de Fermat's extension of ideas from Diophantus;

2
3
4. Leonhard Euler’'s attempts to fill the gaps in Fermat’s work;
5. Sophie Germain's attempts to prove FLT;

6

. E. E. Kummer's attempts to prove FLT.

As during the lecture course, the emphasis will be on the use of
original sources — not only those mentioned above, but also any
other relevant materials that may arise.



HT reading course: arrangements

Seminars: weekly classes on Friday mornings of an hour and a half
each

(Note that these will timetabled with the lectures as two sessions
per week, but you only need to attend one of these — sign up as
you would for intercollegiate classes.)

Essays: up to 2,000 words to be submitted in advance for
discussion in the seminars in weeks 3, 5 and 7

(Further details can be found on the course webpage.)

Assessment: extended essay (3,000 words), details of which will
be announced on Monday of week 7. To be submitted by 12 noon
on Monday of week 10.



HT reading course: vacation work

Details of vacation reading are on the course webpage



BSHM

The British Society for the History of Mathematics:

www.bshm.ac.uk


http://www.bshm.ac.uk

BSHM undergraduate essay prize

http://www.bshm.ac.uk/undergraduate-essay-prize


http://www.bshm.ac.uk/undergraduate-essay-prize




