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[Theorem 2.4 /2 is not a rational number. ]

Proof Suppose that +'2 is rational. In that case, it can be written in
the form +/2 = £, where p and g are integers which have no factors
in commeon - that is, ﬁ is a proper fraction - and g # 0.
Squaring both sides:
[ 2 g
2= q—2 = p° = 2r;°

Thus p® is an even integer, and by Example 2.2 this means that p
also must be even. (If p were odd, then p° would be odd.)

S0 we can write p = 2r where r is some integer. Therefore

5 = () =4
and so g% = 2r%.
Hence g is also even, for the same reason that p is.
This means that both p and g are even, which contradicts the hy-

pothesis that & was in its simplest form. So the only option open

to us is to conclude that it is not possible to express /2 as a rational
number. 1
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