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king rejoinders, "You are correct, but you will be beheaded anyway.”
Fhe executioner’s axe is just coming down when Tvor wakes up. He
wonders whether his answer to the king was really correct.

Prove that Ivor was indeed correct,

Chapter 13

More on Prime Numbers

As you are probably beginning to appreciate, the prime numbers are funda-

mental 1o our understanding of the integers. In this chapter we will discnss o

few basic results concerning the primes, and also hint at the vast areay of ques-

tions, some solved, some unsolved, m corrent research imto prime numbers,
The fiest lew primes are

2.3, 5. 5 0 A3,07,19,33, 29, 31,37, 41,43, ..,

[t 15 quite simple to carey o a long way with this list, particular]y if vou have a
computer at hand. How would you dothis? The easiest way is probably to test
each successive imteger o for primality, by checking, for each prime p < /i,
whether p divides ® (such primes p will of course already be in your list). If
none of these primes ¢ divides #, then #is prime — see Exercise 2 an the end
of the chapter. Some more sophisticated methods for primality testing will be
discussed al the end of Chapter 15,

Probably the first and most basic question Loask 150 Does this list ever stop!?
In other words, 15 there a largest prime number, or does the list of primes go on
forever? The answer is provided by the lollowing famouos theorem of Euclid
(300 BC.
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There are infindtely nuany prime wwmbers,

PROOF  This is one of the ol

the result is false, be., Lhere are only finilely many primes. This meuns

i provils by contrudiction. Assime

Lieal we can make o linte list
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of aff the prime numbers, Now define 2 posi Pntemor
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