N is Irrational

Appendix 2. Euclid’s Proof that V2 is Irrational
|
Euclid’s aim was to prove that V2 could not be written as 2 —= s~y
Because he was using proof by contradiction, the first step was 1o e
that the opposite was true, that is to say, that V2 could be writtem 2= . mmc
unknown fraction. This hypothetical fraction is represented by £ £ - =
p and g are two whole numbers.
Before embarking on the proof itself, all that is required = & i
understanding of some properties of fractions and even numbers.

(1) If you take any number and multiply it by 2, then the new mam wr
must be even, This is virtually the definition of an even number.

(2) Ifyouknow that the square of a number is even, then the number itself
must also be even.

(3) Finally, fractions can be simplified: 3 is the same as %; just divide the
top and bottom of 3% by the common factor 2. Furthermore, £ is the same
as (J;, and in turn ¢ is the same as 2. However, 2, cannot be simplified any
further because 2 and 3 have no common factors. It is impossible to keep
on simplifying a fraction forever.

Now, remember that Euclid believes that V2 cannot be written as a
fraction. However, because he adopts the method of proof by
contradiction, he works on the assumption that the fraction p/g does exist
and then he explores the consequences of its existence:

V2 = ply.
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