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Proof by contradiction
Example t Prove that it n is even then n is even
Proof Suppose by contradiction then n is odd

Then there exists an integer K such that
a 2K 11

So we have n 12kt D

4k't 4kt I
212k't2K 11

Since 12k 12k is also an integer we conclude tha
n is odd
But this contradicts our assaption in the premises
that n'is even
this completes our proof by contradiction and

we conclude that n is even

Example 2 prove that VI is irrational
Proof Assume by contradiction that rs is rational

Then there exist integers a b with no common

factors and bto sit
52 91

From VEE 2 94 a 2b
Since b is an integer it follows that a is even

We claim that if ai is even then a is even



We dim that if a seven then eve
To prove our claim suppose contradiction that a
is odd
Then there exists an integer k such that

a KH
so we have

a's KtD
212k 121411

Since 2K42k is also an integer it follows that
a is odd But this contradicts our assumption
that a is even

i a is even satisfying our claim
Now we return to the equation

at 262
a 13 even there exist an integer l St

a 2k

So we obtain
2b

412 215
b2 212

So b is even by the claim we made earlier
we have that b is even

A b are both even
In other words 2 is a common factor of a andb
But this contradicts our assuption earlier in this

proof that a and b have no common factors greater thanI
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So we conclude that it is irrational


