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APPENDIX 1; from Chapter 2, Page 11

Euclid’s proof that the number of primes is infinite involves
numbers of the form

(IX2X3XSXTXI1IX - - - XN) + 1

where the part in brackets contains all the primes up to and including N
(which is also a prime). Euclid’s argument was that this number could
not be exactly divisible by any prime up to and including N (since |
division by any of these always produces the remainder 1), so that it i
must either be a new and larger prime number itself, or be divisible by }
a prime larger than N. Here we discuss.the question of how often the

number set out above is itself prime. Surprisingly, perhaps, very few

are once we get beyond the smallest examples N=2, 3, 5, 7, and 11.

In fact, after N=11, only four more of these so-called Euclidean primes

exist up to N=1031; they are for N=31, 379, 1019, and 1021. In

view of the comparative rarity of these special types of prime, the
occurrence of a pair of twin-primes just beyond 1000 in the series for N

is a delightful surprise.

Recently, anthropologist Reo Fortune has suggested that if P is the
smallest prime number which is strictly greater than any particular
(prime or non-prime) Euclidean number of the above form, then the
number defined by

P — (IX2X3X5X7X11X -+ XN)
is always prime. To illustrate this, consider the number
IX2X3XS5XTX11X13X17 = 510,510.

The next prime larger than the corresponding Euclidean number
510,511 is 510,529. The ‘fortunate number’ for this case is therefore
510,529 — 510510 = 19 and it is prime. The complete sequence of
‘fortunate numbers’ begins

W 235§ 2,3,5,7, 13, 23, 17, 19, 23, 37, 61, ...

A 5135 :
and to date all such numbers which have been tested are prime,
although no general proof of Fortune’s conjecture has been given.
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