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Most proofs of the irrationality of phi, the golden ratio, involve the 
on
epts of number

�elds and the irrationality of

p

5. This proof involves only very simple algebrai
 
on
epts.

Denoting the golden ratio as �, we have

�

2

� �� 1 = 0:

Assume � = p=q, where p and q are integers with no 
ommon fa
tors ex
ept 1. For if p

and q had a 
ommon fa
tor we 
ould divide it out to get a new set of numbers p

0

and q

0

.

Then

(p=q)

2

� (p=q)� 1 = 0

(p=q)

2

� (p=q) = 1

p

2

� pq = q

2

p(p � q) = q

2

(1)

Equation (1) implies that p divides q

2

, and therefore p and q have a 
ommon fa
tor. But

we already know that p and q have no 
ommon fa
tor other than 1, and p 
annot equal 1

be
ause this would imply q = 1=�, whi
h is not an integer. Therefore our original assumption

that � = p=q is false and � is irrational.
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