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| Newsletter of the Society of Young Mathematicians

Autumn 1994

NOTE THIS DATE!

The next major SYMS event
at the University of Sussex
April from 10.30 am to 4 pm
non-members
will be welcome

Enjoy a day of mathematical
fun for all the family!

will be a Maths Fair to be held
near Brighton on Sawrday 8th

It is open to both members and
school parties

COLOURS & MAPS

In a recent newsletter we were asked, “How many ways
are there to colour a cube (tetrahedron, octahedron, . . )
using each colour once?” If you tackled the problem,
you'll soon have realised that it isn't the (simpler) one of
colouring a row of boxes:

Here, there are 6 choices for the first box, 5 forthe
second, 4 for the third, . . . so that the number of ways is
equal to 6 x 5 x4 x 3 x 2 x 1 (“factorial” 6, written “61%).

The symmetry of the shape means we have, as it were, (0
lock it in position before we start colouring. For example,

if we colour opposite faces of the cube red and blue:

 we can rotate it about the marked axis into 4 positions and
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llow, we might equally well

How

ever, this freedom is not unrestricted. You mav have
found from your iny ¢stigations that colounng a ~.u.':(l with
n sides, using each colour once, is a multiple of (n - 3)!
(Dad the number you found for the tetrahedron diy 1de by
(4-3)!=1!'=1? Yes. it did! Did the number vou i
found for the cube divide by (6 -3)! =3! = 67

Did the number you found for the octahedron divide by
(8-3)! = 5!=1207) '

We were also asked to think about ways of colouring a
solid where every face was not necessarily a different
colour. A particularly interesting way is to “map-colour”
it: I'll explain what I mean by this,

You may have heard of the 4-colour map theorem. This
says that no map, however complicated, needs more than
4 colours to ensure that countries touching are coloured
differently. This doesn't just apply to a flat map:

We can bend it round a sphere ~ it doesn’t matter that it
gets crumpled — so that the country surrounding all the
others (or it might be the ocean surrounding a continent)
acquires a boundary:

is, cach
, the ™ * can be a polyhedron. And on this.
myanspt:e?fwc. Our requirement becomes: no faces
touchingedgc-lo-edgemaybcdtcsunecolour.Becamc

build our solids fmmPolydronotClixisinceshqxsin
?otnhkiuuesuppliedinmd.green.blncmdyellow.


















