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A simple assumption

1

a
b =
√

2(a
b )2 = 2a2

b2 = 2a2 = 2b2

Some say the square root of 2 isn’t rational.

Suppose it were.

Then we could write it as this, where a and

b are integers without a common factor.

See why

But then we can also write this. And this.

And finally this. Which means that a2 is

even.
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Its consequences
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a2 = 2b2(2k)2 = 2b24k2 = 2b22k2 = b2

So what? So a is even. Because only even

numbers produce even squares. See why

Being even means being expressible in the

form 2k, where k is any integer. And (2k)2

square gives 4k2.

Let’s simplify. Thus b2 is even. And b is too.
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The problem
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a
b 6=
√

2

And but so we said a and b have no common

factor.

If both are even they do have a common

factor: 2. Which is absurd.

Thus, our basic assumption is false. There

are no such a and b.

The square root of 2 is irrational. Too bad.
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All fractions are reducible
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Suppose c
d is a rational number. If c and d

have no common factor, then a = b and

b = d. If they have a common factor, divide

both by their greatest common divisor. The

result is a
b , with no common factor. Back
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An even square has an even root
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An even number, by definition, is expressible

in the form 2k, where k is any integer. On

the other hand, an odd number is

expressible by

2k + 1

Thus the square of an odd number is

(2k + 1)2

i.e.

4k2 + 4k + 1

i.e.

2× 2(k2 + k) + 1

which is of the form 2k + 1 with 2(k2 + k) as

k. Hence, an odd number produces an odd

square, and thus if a square is even its root

is even too. Back
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