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Geometry
and other mathematical sciences

Professor Robin Wilson
Gresham Professor of Geometry

THE MULTI-CULTURAL ORIGINS OF MATHEMATICS
—_——--————

Mathematics has a long pedigree, developing from widely
different cultures over thousands of years. In this series of
three lectures | shall illustrate a wide range of mathematical
activity from Ancient Eqgypt, Mesopotamia, Greece, China
and the Mayan culture of Central America. The story will be
further developed in future lectures.

Wednesday 6 October 2004
épm at Barnard’s Inn Hall
Keep taking the tablets

Many thousands of surviving mathematical clay tablets
provide much information about Mesopotamian
mathematics - but what mathematics did they do, and
why is it relevant to us today? In contrast, although the
Egyptian pyramids provide us with an impressive primary
source, only a handful of mathematical papyri survive.
What do they contain, and what influence did they have?

Wednesday 27 October 2004
6pm at Barnard’s Inn Hall
Here’s looking at Euclid

It is often argued that mathematics as we know it today
originated in Greece, and names such as Pythagoras,
Euclid and Archimedes are certainly part of our culture.
But Archimedes did much more than run naked through
the streets shouting Eureka! So what specific
contributions did the Greeks make, what types of
mathematical problems interested them, and why do we
now consider them so important?

Wednesday 17 November 2004
6pm at Barnard’s Inn Hall
Much ado about zero

The concept of zero developed in many cultures over
thousands of years. Why did such a ‘natural’ idea take so
long? This lecture illustrates the wide-ranging
mathematical achievements of China, India and Central
America over a thousand-year period - some not to be
rediscovered in Europe for a further thousand years -

16 before returning to the elusive origins of zero.

HOW TO EARN A MILLION DOLLARS
e e ——

In World Mathematical Year 2000, the Clay Mathematics
Institute of North America listed seven of the most famous
unsolved problems of mathematics, offering a prize of one
million dollars for the solution of each. In this mini-series |
explain the background behind two very contrasted Clay
problems: the Riemann hypothesis on how prime numbers
are distributed and the P = NP? problem on the efficiency
of algorithms for solving problems.

e ———— i e—
Wednesday 2 February 2005

6pm at Barnard’s Inn Hall
Prime-time mathematics

L = —_ =
Prime numbers form the building blocks of arithmetic.
But if we make a list of them, many questions arise. Pairs
of primes differing by 2 (such as 5 and 7, or 101 and 103)
seem to occur ‘all the way up’, but there can also be huge
gaps between successive primes. So how are the prime
numbers distributed? The Riemann hypothesis is a major
unsolved problem whose solution would help us to
answer this question.

Wednesday 9 March 2005
6pm at Barnard’s Inn Hall

How hard is a hard problem?
2 T e e ————

How can we distinguish between ‘easy problems’ and
‘hard problems’? In this lecture | shall explain what is
meant by an ‘algorithm’, and present some celebrated
algorithms that can be used to solve a range of practical
problems. | then investigate the efficiency of these
algorithms and describe what is meant by a ‘polynomial
algorithm'. Finally, I shall explain the symbols P and NP,
and pose ‘the most important unsolved problem in
current mathematics’: does P = NP?

. for information about a special event at the
Royal Institution on ikemeesss February 2005. i
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Rhind Papyrus
(c. 1650 BC)
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Egyptian Counting

ond. Coleulotion,
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Decimoal | 0 100 1000
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Rhind popyrus, Problem 69 : 80x(4 = 1120
nnNnn | 80 |
nNNN
9999 n / g00 10 /
2999
(\ﬂl\g) 1 160 2
nnn
N9y n 7 320 &4 /
29l= no . _
1120



Problewn 25

A guontidy and ite z odded. boqother become 16,

Whet is 4he quuandity ?

Assume 2 ~ | 2
~ "!i ' $alsq,
Totol 3

Mmethod of

poschion

As mamy times as 3 must be mulbiplicd 4o gwe 16,
SO ey bumes kahm&\pwfosd& the

reqpired wumber,

~ | 3 -
2 &

N L 12 « 16
z 2

N £ ! i

Total S3
\ S%

N\ 2 103




qup'ﬁm {m'bi;ons

Unit frocktions: = . 1
| TR R T4
(reciprocals)
1 MA. % ..2'_ = .'- L .‘—.
- ( =) 2 € 52 iog

Rhind papynis, Problem. 3!

A e S Sy

. q'umt&g, tts %’ cks a—,auuk&‘%’-,

odded togqether, become 33,
What is the quantity?

[ Sobve: x + %x + 71-:;4- -17x = 33]

Solutwon: The total is

|
4 T,.' 's"s 97 94 3838 679 176
which multiplied by | 3 £ 5 Makes 33.




Table of Fractions

2/n, $or n = 5,7,9,11,---,499,10}




A Problem n e

R e a

Problem 48 Compare the areo of o

circle and ks cmscnbms squore.

The curcle of diamerd  The square of side 9

| 8 setat N 9 setat
2 16 setak 2 18 setak
78 32 sekok 4 36 setkot
2 64 sekot ~ 8 T2 setok

Total 81 setoat




Rhind papyrus, Problem 79 (1650 BC) |

Houses 7
Cats 49
Rice 343
Wheat 2401
Hekat 16807
19607

Fibonacci, Liber Abaci (1202 AD)

7 old women are going to Rome
each has 7 mules

each mule carries 7 sacks
each sack contains 7 loaves
each loaf has 7 knives

each knife has 7 sheaths

What is the total number of things?

I Nursery rhyme |

As | was going to St lves

I met a man with 7 Wives,

Each wife had 7 sacks,

Each sack had 7 cats,

Each cat had 7 kits,

Kits, cats, sacks and wives,

How many were going to St lves?
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Me.sopotw Mecthemactics
c Loy toblets — cuneiform wr’&'u\s
ploce-value system based on 60: <,

< < o
<ISE = B1(60)440, or 4142 , or -

L R e
,‘-“._‘ﬁ \igb i ~‘. »..

- . “ ”
4 Ay ;
- | “~ g




Multiplication

Tables
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Weighing o Stone

i . TS

L found o stone,buk did not weigh & ;
after T weighed out btumes ths weight,
odded 2 gun,

ond odded one-third of one-seventh
maltiplied by 24,

1 werghed tt: | ma-na.

What wasthe ongunal weight of the stone?

[Toblet hod 22suchproblams : | mo-na = 60gin ]
Soluton :

(bx+ 2)+ -‘3- ‘—7-24 (6x+2) = 60 gin
= 1
so x = 43 gin.

Check : 28 « .15..1_;.24.18 s 28432 = 60,



S olving &“Qwrod:'uz Equtbn’

I have subtracted the side of my squore
fvom the ovea.: 14, 30,

You wnite down ), the coefficient.

You breok off half of 1. 0;30 and 0;30
you multiply. Youw add 0;15 o 14,30,
Result 14,30; 15, This is the squore of 29;30,
You add 0; 30, which you multiplied., +o 29; 30.

Reswlt: 30, the side of the squore .

XxX*-x =870:

| = 3 = (£)'=t — 870 =295 = 30.

xX* -bx s ¢:
b - % -» (&Y’ - (%Y"‘ = [(§)'sc

= 2. [(SYae.




f\_ remorkable tablet

30 = sibe of $1m

1;24,5110 ¥ V2

42; 25,35 % 3042

(1; 24, 81,10)*
3 1559,59,59,1%,1, 40
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Two thirds of 1 is 0;40.

Its half is 0;30.

The reciprocal of 2 is 0;30.
The reciprocal of 3 is 0;20.
The reciprocal of 4 is 0;15.
The reciprocal of 5 is 0;12.
The reciprocal of 6 is 0;10.
The reciprocal of 8 is 0;07 30.
The reciprocal of 9 is 0;06 40.
The reciprocal of 10 is 0;06.
The reciprocal of 12 is 0;05.
The reciprocal of 15 is 0;04.

The reciprocal of 16 is 0;03 45.
The reciprocal of 18 is 0;03 20.

The reciprocal of 20 is 0;03.
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The reciprocal of 24 is 0;02 30.

The reciprocal of 25 is 0,02 24.

The reciprocal of 27 is 0;02 13 20.
The reciprocal of 30 is 0;02.

The reciprocal of 32 is 0;01 52 30.
The reciprocal of 36 is 0;01 40.

The reciprocal of 40 is 0;01 30.

The reciprocal of 45 is 0;01 20.

The reciprocal of 48 is 0;01 15.

The reciprocal of 50 is 0;01 12.

The reciprocal of 54 is 0;01 06 40.
The reciprocal of 1 00 is 0;01.

The reciprocal of 1 04 is 0;00 56 15.
The reciprocal of 1 21 is 0;00 44 26 40.
<Its half>




The j;gm and ‘tke~ tgibum

RSN R VN A Y ey N

The tqibum exceeds the um by 7,
What are the Lqumand the tqibum?
Holve 7, and the result is 3; 30.
Multiply 3;30 with 3530, and weqet 1215,
Rdd 1,0, the product, and wegqet 1,12; 15,
Whet is the squareroot of 1,12,157  8;30
Law down 8;30 and 8;30 and subtract 3;30
from. one and add it to the other,

One ts 12 (the tibum), the other S (e lqum),

12 3 s
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|

S

-
x,y s ’(3.‘.‘.)‘4 60 £ 3% =12e5.
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LInterpreting Plimpton 322

A B | ¢ | N
l{n 59 00 1S ) 89 2 49 | i
1156565814, 500618 | §6 09 | 20 28 2
) SS 07 41185 33 4§ 1164y | SO0 S 3
[1] 83 10 29 3252 16 3 3169 $ 09 ot G
(1] 68 5§ OV 4O ! 05 1 39 S
1 47 06 4\ 4O S 19 $ ot é
(1143 11 5628 26 40 g\ $q O\ g
(1) 49 33 45 1 03 4§ 13 19 20 ¢9 e
(V) 38 33 36 36 $ O 12 49 9
(1) 35 1002282724260 12244 2 16 O\ 10
(1] 33 45 45 1 1S "
11 29 2154 02 1S 17 89 43 49 12
(11 27 00 03 48 24 4 49 13
(1] 23 48 513506 4O 29 2 $3 49 Iy
(11 23 13 46 40 28 3 | IS
2 ¢ Jc-wt //] "
Line 111 | 45 15 60 —
‘ - 3
Line 122 | 1679 2929 2400 . 'c,,,sz ¥ e
Line 13: | 16} 289 240
{ Unell: p22,q21)
Pybhag. tnples: p"-q" *sq® : 2pq Line 13: p= 15, q =8)
Raciprocals x--\ -(:u..) (Lune 1V : x=2)



Further Ruuﬁas

* QOtto Nc.u.szbuur:
The Bxoct Sciunces U~ Awti@u'-.{ﬂ,
Dover, 1969 (orig. edn. 1949).

* MA290, Unit 1, Early Mathamakics,
Open University, 1987,

¢ John Fauvel and Jevemy Gvoy (eds),
Histony of Mathemokics : o Reader,
Mocmillon, 1987.

e Eleanor Robson,
Words and pictures : Nuo Light on
Plimpgton 322,
Amancan Math . Monitly 104 (2002), 105-120.
¢ Gay Robins and Chorles Shute,
The Rhind Mathemobizal. Papynus
Brikish Museum Press, 1987.



Next Llecture :

l HERE’S LOOKING AT EUCLID l

Wednesdoy 27 October ok 6p.m.

Gvreek mothemokies :
Pythaqoves, Plato, Aristotle,
Euclid, Archimedes, Apollonus,
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