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.sunpler one ‘(1.»e. one Wll’h fewer' co._untﬂes-) »-Wlthaut:redu ,mg the
‘of colours necessary to colour the map. There are six different reduct ‘
processes, each of which is applicable in a different situation dependx 18 0)
particular configurations of countries on the map. : :

Flrst of all if one reglon is entlrely surrounded by another




‘a common border (anywhere on the nap!) and these two;

1 be merged into one (see Figure 42(11)) Given any colourmga
fied map, the ongmal map-may be coloured using the same
; 1in g the ‘same coleur to the two regxons that

e colou—red usmg_at-least threeeelours, the\-onginal map
usmg the same {eolemés smiplyby f:eo‘leuringj the merged

es-as- eften as pessﬂ)le, you will

ap . ounded by another, in which

on exactly three edges, and all of whose regions-have at
;-.edges In fact, at. least one region w1Ii have exactly five edges, as

er are. V vertices, E edges, and F regxons. Let a-be the average of the
dges bordering each region. (So a might be fractional.) Since

theorem (see the text for-details). v
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= 2E = aF.

- 1aF and E = 1aF in Buler’s formula V — E + F = 2

th an 6, some regions must have less than 6 edges. Bu:t:a‘:H regions have
ast 5 edges. So some regions will have exactly 5 edges, as we set out to

onmder such a five-edged region P, with neighbours Q, R, S, T, U,
w) One palr of nexghbours of P do not touch -say Q and S.

5, SO can _the ongmal. In the merged: map Q»and S h—ave zthe same
so there are four colours surrounding P, which leaves one to spare

h ,cempletes the reduction procedure. Since each step- reduces the
;nb of: regions on the map, by applying it repeatedly you will eventually
ive at a map-with five or fewer regions. Since any such map can obviously
e coloured with five colours, so can the original map. Indeed, by working
~back through the various reductions a colouring of the map using five
- colours can actually be built up in an entirely mechanical way. (Try it out
.».:f;younself, starting with a moderately complicated-looking map.)
- The basic idea of reducing the map step by step, as in the above proof,
- has been used in practically every serious attempt to prove the four-colour
con]ecture (mcludmg the final successful attempt) since Kempe first intro-
~duced the device in his flawed attempt to solve the problem. Since the
_actual solution was essentially an extension of what Kempe did (though a
'qmte conmderable extension), it is worth while taking a closer look at his




