Direct Proof (Notes by Jeff Cooper)
Proof by Contradiction

1. Assume the opposite of what you are trying to prove (not mathematically justified)

2. Make logical deductions (mathematically justified)

3. Arrive at impossible conclusion e.g. 0=1 (also mathematically justified)

Since the conclusion is incorrect and the only step not mathematically justified is number 1, then we can conclude that the assumption is incorrect.

--insert mildly entertaining example of Bob robbing a bank—

· Prove that 
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 is irrational.

· All rational numbers can be written as a fraction 
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p

 when p and q are integers that don’t share a common factor [gcd(p,q) = 1]

· Assume that 
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 is rational

· 
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 can be expressed as 
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 with p and q as integers and gcd(p,q) = 1
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Left hand sum is even therefore the right hand sum is even,
Therefore p is even

So let p = 2p’ where p’ is an integer. (
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Right hand sum is even therefore the left hand sum is even –this contradicts gcd(p,q) =1

Therefore 
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 is rational is incorrect, making it irrational.

· Prove that there are an infinite number of primes:

· Assume finite number of primes

· Let these primes be 
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  where  
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2,3,5,7    2x3x5x7-1 = 209 = 11 x 19   (11 and 19 are not on list)
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