BO1.1. History of Mathematics
Lecture XVI

Concluding miscellany

MT24 Week 8



Summary

» The exam (briefly)
> Points to ponder
» The history of the history of mathematics*

» 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

» History of Arithmetic

» History of Geometry

» 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

Mathematical myth-making

Mathematical anecdotes for
community-building

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

The
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onthe Nathematical
Art
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of Mathematical Ideas
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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

Volker R. Remmert

Writing the History of Mathematics:
Its Historical Development
Editors:
W. Dauben
Christoph . Sciba
Edited on behf of the
Interational Commission on the Histoy of Mathematics
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How do we know what we know about ancient Egyptian

mathematics?

1s

Chaper |

Ancient Mhematics

ow iy e Bebylonin docdd 1 e oo e o st 6 il iy
then adapt i theis numeration system. One conjecture s that 60 is evenly
i oy mary vl . Tt o s o g ool oty
be expressed a inegral values of the “small” unit. The Babylonian base 60 place-value

centuries i astronomicalcontexts and today an ireplaceabie part of world clure.
Ind

that
 the system was mixed. There was
1 ooy

examples of wrien numbers are available. Original

915 10 rough 0. Fr s amber. e i s & mlpleie o sl i
the Chinese. For example,the-
o 1At ol oD como eyt for 00 10 A will

developed, bot notuntil about the sventh centry C..

ARITHMETIC COMPUTATIONS

ne ey ofvriing nmers cume o st o e civilzmions e

e oo g

A algorith i an e st o nrcionsdesgned 0 prodac 3 e 03
siven type of

e s I 0, e et o . sl o o
s, 5 oppose o the Gk mthematics, whichcmphasied ey I s of he

24 e procede 0o 0 g, i e o plc. 1 i e o,

s
Pl o
e gt N n o dscusion
their students who asked the etemal question “why?”
Pt oo
. s
o Pboonosi L il
10099 ot g OO, Sinc s e i s, elce
). The final
f‘ﬂg o 1058, Subtractioisdone similaty. I his case, of course, whenever
ot neof e sybols woukd b comerid 10 of s st Joer

13 Avtmetc Conpusions 9

Such s smple slgorithm for sddition and subiracion s not possbl in the hicatic
ystem.

At some point these would b d n writen form, but

the addition abis in reverse for subiracion probiems.

. b. He would
would caus

por reeatedy.
maliply 12 by 13 the sribe would set down he followinglnes:
1n
2 u
4w
5 %
[ 13, namely
1.4, nd8,
wrtenas: Touls 13156,
dow o,

ot s of By o s lyt e o sries vd ot ot

be sl st 06 s of s of 2 Tt s e o
the procedure. How was it discovered? Our best guess is that it was

‘radiion,
sion i the inverse of mulipication,  problem such as 156 + 12 would
be sated a “maliply 12 50 3 10 get 156 The scribe would then wite down the same.
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e bowever, th notation &

‘will be used to represent 1 /n and 3 to represent 2/3.



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. ZivIL. st
affigner & chacun une portion de terre égale  elic quil pofl-
doicavanc inondation. Telle it di-on, Forgine d arpenta-

2 donné lc nom : car Géomerric, fignific cn Gree, mefire de la
kerre , ou des terrains. Je remarque en paffane que ceft aflez
fratiement qulon fippolc que le Nil confondsic aini les
[imit n'éroit pas bien difficilc de lui en oppo-
fer d'affez ftables ou d'affez. profondes pour fublifter malgré
Finondacion. On ne fgauroic fc perfuader que Egypee Fit
chaque année ravagée par les caux : cela saccordcroit mal
avec lidée dun pays delicieux , comme celle que nous en
donne l'antiquité.

Quelques Ecrivains , parmi lefquels cft Heérdote , fisenc
Ia naiffance de la Géonictric au temss ok Scfoftris (& ) coupa
I'Egypee par des canaux nombreux , & en fit une fore de ré-
partition généale entre fes habitans. M. Newton (/) en ad
cant le fentiment d' Hérodote , dit que ce partage fut faic parte
confil de Tho , le Miniftee de !’qfv/lns , qui eft fuivant lui
Ofiris. Cetxe conjecturc fur Iemploi & la nature de ce perfon-
nage céldbre ,mlt pas detiude Xautorités ancienncs, & Sac-
corde parfaitement avec l'opinion dont on a parlé ailleurs ,

u oo inventeur des mombres du caleul & de 2
dometric. En cffct, on peut dire que e partage projeteé par
Sefoflis cxigeant des commoillinces Géomerriques fon M-
itre en jetta 4 cette occafion les fondemens. Ceci Saccorde
encore avee le fentiment qui atcribue ces invencions & Her-
e, autcmens le fameux Marcure Trfnggife; car tous cs
hommes font probablement les mémes.” Un Ecrivain () ra-
conte que cc Mercure grava les principes de la Géometric fur
des colonnes qui furent dépofécs dans de vaftes fouterrains ,
& le fabuleux Jambligue (r) dit que Pythagore profita beau-
coup de la vile de ces monumens. Un Autcur enfin cité pac
. Dia%cm Laerce , (o) it que Maris, apparemment ce Prince
‘qui fit creafer le fameux lac de ce nom , pour fervir de dé-
charge au Nil , avoit inventé les principes de la Géometric.
On voit facilement le morif de f2 conjeéture.

43 Heod L. a,

(1) Clron. 4 aan. 964, () Invita Pyidager, c.33-

(m) Ammizn, Mascl. rem B L (o) In Py e
. i




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
P> 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

The introduction of differential notation into Britain

The main texts that we will read:

1.

John Playfair, ‘Traité de Méchanique Céleste. Par
P. S. La Place’, Edinburgh Review 11:22 (1808), 249-284

Robert Woodhouse, The Principles of Analytical Calculation,
Cambridge, 1803

Thomas Leybourn (ed.), The New Series of the Mathematical
Repository, vol. 4, London, 1819

. Sylvestre-Francois Lacroix, An Elementary Treatise on the

Differential and Integral Calculus, Cambridge, 1816

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 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

Details of vacation reading (and one small exercise) will be on the
course webpage soon



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...




