ery st eant that the whole concept of a ‘mathematical

ad suddenly changed. Something that had been threatening to

ince electronic corr';lrputers‘fWere first developed in the early

ly happened; t e computer had taken over from the human

an part of the construction of a real mathematical proof.

en, aproofhad been a logically sound piece of reasoning by which
.matician could convirce another of the truth of some assertion.

oof. a mathematician could become convinced of the truth

ient in question, and also come to understand the reasons for

2, a proof worked as a proof precisely because it did provide




some extent since the average mathematx ian, faced with a pr
: occuples (say) two 500—page Volumes, Would be: tempted to s

ef the argument the busy mathemat1c1an need not examine ex}e v
detail. Such proofs are: stlll the product of human endeavour alone.

simple groups, the ‘results :they produced could all be che‘eked’by.- hand.”’ .
role played-’by the“cemputerﬁwas *in no -'way" an‘ ‘e‘s‘séntia‘l" one.

earii,i;be feund- remains open,tozthis day?;:--G-i-ven: the;shEer eomii)l’ ty o
- computations involved, even supporters of computer-aided proofs ha
coneed’e— that the: epponents have some 'justiﬁeati‘-on-in' their ‘view‘s.

, the number of mathematlclans who refuse to accept the proof of

colour theorem has gradually declined, and the majority now acknow edge; -
that the arrival of the computer has changed not only the way a lot of -

mathematical research is carried out, but also the very concept of what is -

regarded as a proof. Checking the program that produces the proof "now

has to be allowed as a valid mathematlcal argument. -
And so what was this problemt whose solution ‘was to have sueh af

prefound effect on the very nature of mathematxcs? The story begins almost




: v.ro;fessQr‘ﬂf;.Mathemaﬁcsgat-'the South
was: colouring in a ‘map showing the

*Figure 31. Map of the USA. By using four colours it is possible to
colour in all the states so that no two states which share a common
“border are coloured the same. Thus Colorado and New Mexico (for
ex ' hough Colorado and

ey touch only at a peint.

ichigan, which consist of
, ‘You should have no difficulty in demonstrating for yourself
 that the map cannot be coloured (in the manner specified) using
- only three colours. =~ e : : :

- MICHIGAN’

| ~coLorapo

- NEW. MEXICO:




map ‘shown in su
'.the same colour ’

between its formulatlon in 1 852 and its eventual proof in 1976 were based"-. i
upon a belief in this invalid implication. Indeed, it seems that Franc1s
‘Guthrie himself at one stage fell into this particular trap.) &
- Unable to solve the problem, de Morgan passed it.on to'hl '
to other mathematicians (among them Sir William Hamilton of
College, Dublin, the inventor of quaternions — see Chapter 3), g
to Guthrie for raising the question. But by and large the pr .




 Figure 33. Highlighting a false argument. Many people have
_assumed that because no map allows the configuration in which
~each of five countries shares a common border with the other four,
four colours will suffice to colour the map. This implication is not
-valid. In the map shown, there is no configuration in which each of
four countries shares a common border with the three adjoining
ones, and yet the map as a whole cannot be coloured using three
_colours, so the number of colours needed to-colour a map is not the .
v same as the highest number of mutually adjacent countries in the
- map. . s e ’-

1sed very much interest until, on 13 June 1 878, the

n Arthur Cayley asked the assembled members.of the

matical Society if they knew of a proof of the conjecture.
estion was published in the Society’s Proceedings, and this was
. of the problem in print.) With this act he hunt was about

Maps, Networks, and }Topblagy

e ‘The first major difficulty facing anyone who sets out to prove
- thefour-colour coniecture,.is that it refers to all maps— not just all the maps
;,_ in-all the atlases around the world, but all conceivable maps, maps with

_millions (and more) of countries of all shapes and sizes. Knowing that you.

' - some particular;map using four colours does not help you at all.




