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Summary

v

The exam (briefly)

v

Points to ponder

v

The history of the history of mathematics*

v

Hilary Term reading course



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.



Points to ponder (1)

What is the history of mathematics?
What does it mean to study the history of mathematics?
What is mathematics?



Points to ponder (2)

What do you think the words ‘mathematics’ and ‘mathematician’
have meant throughout this course?

Have they had the same meanings throughout?

More generally, have they had the same meanings throughout
history?



Points to ponder (3)

If we choose to understand the word ‘mathematics’ differently, how
does this change our view of the history of mathematics?

How could a revised definition of ‘mathematics’ change the
selection of people and cultures who appear in the story?

What does the study of the history of mathematics have to tell us
about the way in which we approach mathematics nowadays?



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
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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



Who studies the history of mathematics?

» Mathematicians?

» Because mathematical knowledge is key?
» Because only mathematicians will read it?
» Suitable retirement project?

» Historians?
» Because only an understanding of historical context makes it
history?
» For better integration into wider historical scholarship?

» Scholars who are somewhere in between?



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 eyt v tcion of o rewrite the history of Greek
consists of knowledge which has broken loose from its historical moorings.”
BENJAMIN FARRINGTON ! H ' . ;
mathematics', Archive for History
“It would not oceur to the modern mathematician, who uses algebraic symbols,
that one type of geometrical ession [i.e., 1,2, 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 pnmge ours [ie, Plato,
1

Timacus, 32A,B 1s M. CORNFORD? 67 1 14

*Any historian of mathematics conscious of the perils and pitfalls of Whig history
qmukly discovers that the translation of past mathematics into modern symbolism
and terminology represents the greatest danger of all. The symbols and terms of
modern mathematics are the bearers of ts 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-

» Grsk Sclne s Msaning For Us (Hamondsworths:Pengui Books, 1953, 1.
> Plaes Cosmology (New YorkThe Libra Arts bress.
ot Mttt Ciee o Pe de P 14072166 (Pencto, .1 Princton U
versity Press, 1973), XI1-XIII




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




A broader perspective

Brigitte Stenhouse, Mary
Somerville: Being and Becoming
a Mathematician, PhD thesis,
The Open University, 2021



https://doi.org/10.21954/ou.ro.0001346f
https://doi.org/10.21954/ou.ro.0001346f
https://doi.org/10.21954/ou.ro.0001346f
https://doi.org/10.21954/ou.ro.0001346f

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 %
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How do we know what we know about ancient Egyptian
mathematics?

8 Chaperl Anciot Matemsics 13 At Computaions 9

Ko vy e Bellorions i o bave L\lgz it pren 0l s nd
thi unerion sy, Ooe cnjtis nly

nctonlesofthe g it asly

- . The Biyloian b 60 plce

ey el megen. T
e o g e of

exampls of writen numbers are vailable. Original

(o sy v mised. T van

5470 ough 50 For s . e sy s & mlilicatoe o it
the Chines. For

o 1001 ey fo 000 e ymbols o Toad 160, A il
ooy, b i s s ey .

ARITHMETIC COMPUTATIONS

Once thir system il of the civi o

-
o the s for writing and

an ondered st of inctroctons design

v e nlplwkm Ancient peoples produced algomhmx af s o badle ary
. T fact, ancient mathematics

e, oppoe 1 ths ek b, whieh cmpbised . I s f (b

and then proceeds t use an algorith, cither explict or implici, t obian the soluton.
" why it

works. Instead,
of theslgorit Nevertheless, in our discussion

heir stdents whoasked th etrnal question “why?"

dsoon. peof

symbol appears,eplac it by on o the next. Hence,t03dd 78304 275, pot i EJAAR 0%
oy

aod 00 W mn”n”n’}(‘n”%"’a%‘l? replace
e of them by one . This then givesten of the latter. Replce these by one ). The fnal

answers 00 o 105 Subtaciois one similary s cas, ofcourse, wheneer
proel onc of the symbols would e comered o 1 of the ext lower
syl

il i for o ad subcion s ot posie i e i
system. For these

sribes had addiion (ables. AL some point these would have existed in witen form. bt
 course, 1

the additon tablesinreerse for subiraction poblems,

. b.He would
then double cach pui repeatedly.
0 cxceed a. The 2t addto
moltiply 12 by 13 thescribe would setdown th following lnes:
[
2w
i
5 9
Authis pint,
. namely
1.4, and 8, e othr column,

widenas Touls 13156

it . Pesap e s e s tenie 3 sl I fs hre

ot ol of gy o1l e Eypin s e o e souteen

Yo sy e o o F o povesof 2. Ta ot poides e Jesifetion
fo e procsure, How was i gues i that it was discovered by
xpementnion s hen passd down s rdion.

Beraae diviion i the imars of mulaglicaion,  problem such s 156-+ 12 woukd

e stated as “muliply 12 50 as 10 get 156 The scibe would then wrie down the same
Hoes b, Thi e, howevr b woud ek o el baving
vighthand column that su lﬁlnmikm.ll.‘lvmﬂ%ﬂmnﬂ:imul
imely 1 1306
o o S o ey e oo o Wh . . e s
fractions
“The kindoffractons ha the Egyptians used were uit fractons,or“parts” (factions
bt 1) i b sl oo of 32, pfpe Y e foicn e
“natural” The fraction 1/ (the i par) i epre eroglyphics by the
xymbul o e cgr i symbol = sbow. I he i ot

i
25w s s sy 2 Heogyphics s i e The omrsymb i

willbe used o represent o 4 represent2/3,



Herodotus (5th century BC)




Herodotus on Egyptian geometry

It was this king, moreover, who divided the land into lots and gave
everyone a square piece of equal size, from the produce of which
he exacted an annual tax. Any man whose holding was damaged
by the encroachment of the river would go and declare his loss
before the king, who would send inspectors to measure the extent
of the loss, in order that he might pay in future a fair proportion of
the tax at which his property had been assessed. | think this was
the way in which geometry was invented, and passed afterwards
into Greece ...



Mediaeval Islamic Egypt
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Montucla on ancient Egyptian geometry

DES MATHEMATIQUES. Parcl. Liv.Il. 5t
afigner 3 chacun une portion de cerre égale A celle quil poflé-
doiéavane inondation. Telleft,di-on, lorgine d larpenta-

2 donné le nom: car Géometric, fignific en Gree , mefiere de la
kerre, ou des terrains. Je remarque en pallane que ceft affez
fracuicement quon fippofe que e Nil confondoi ainfi les
imites desp il n'éroit pas bien diffcilc de lui en oppo-
fer d'affez ftables ou d'affez profondes pour fubfifter malgré
Finondacion. On ne fgauroit fc perfuader que Egypee Fir
chaque année ravagée par les eaux : cela s'accorderoit mal
avee lidée dun pays delicieux , comme celle que nous en
donnc l'antiquité.

Quelques Ecrivains , parmi lefquels cft Hirdote , fixent
Ja_naiffance de la Géonictric au temss oi Scfoftris ( k) coupa
I'Egypte par des canaux nombreux , & en fit unc forte de ré-
partition générale cntre fcs habitans. M. Newion (/) en sz
cant e fentiment d' Hérodote , dit que ce partage fut faic par le
confcil de Thoe , le Miniftre de }:/'aﬂn': »qui eft fuivane lui
Offris. Cetze conjedture fur Iemploi & la nature de ce perfon-
nage célébre, n'elt pas deftituée dautorités ancicnnes, & s'ac-
corde parfaitement avec I'opinion dont on a parlé ailleurs

uc Trut éroit I'inventeur des nombres, du calcul & de la
ometric. En effct, on peut dire que e partage projeteé par
Sefoffris exigeant des connoifances Géometriques, fon Mi-
nitre en jeta A cexte occafion les fondemens. Ceci Saccorde
encore avee le fentiment qui ateribue ces inventions A Her-
mes, auerement le fameux Mercure Trifmegifle; car tous ces
hommes font probablement les mémes.” Un Ecrivain (m) ra-
conte que ce Mercure grava les principes de la Géometric fur
ies colonnes qui furent dépofées dans de vaftes foutcrrains
& le fabulcux Jambligue (n) dit que Pythagore profita beau-
coup de la viie de ces monumens. Un”Autcur enfin cité par
. Diogene Laerce , (o) dit que Meris, apparemment ce Prince
qui B ercufer le fameux lsc de co morn s pour fervir de dé-
charge au Nil, avoit inventé les principes de la Géometric.
On voit facilement le morif de fa conic&exsxc.

" (k) Herod. L,
{

1) Ciron. od . 964, (5) Invica Pyagor, c.19-
(8) Ammian, Masceil, rem b & (o) In Pyrkog.

Gi



Augustus De Morgan (1838)

There is a stock history of the rise of geometry ... that the
Egyptians, having their landmarks yearly destroyed by the rise of
the Nile, were obliged to invent an art of land-surveying in order to
preserve the memory of the bounds of property; out of which art
geometry arose. ... There is no proof whatever ...



Rhind Mathematical Papyrus




Reconstructing ancient Egyptian mathematics
» Is it valid to use modern mathematical ideas to reconstruct
ancient mathematics?

» What do you do if the mathematical and linguistic evidence
point in different directions?

» What story were people trying to tell?

> Where does ancient Egyptian mathematics sit within wider
stories?



HT reading course: content

Early set theory in the works of Cantor, Dedekind, and
others

The reading course will consist of three parts: the detailed reading
and analysis of portions of
1. Bolzano's Paradoxes of the infinite (1851), as a glimpse of
early 19th-century investigations of the infinite and associated
embryonic set-theoretic ideas;

2. Dedekind's writings on real numbers, with their implicit use of
a set-theoretic language;

3. Cantor's investigations of the infinite, which led to his
formalisation of the set concept.

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 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 will appear online during the vacation.)

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

Vacation reading for discussion in first-week seminar is now given
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

See you next term...




