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Chapter 14: Mersenne Primes
Practice HW p. 99 # 1, 3
We want to consider under what conditions the quantity 
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is prime. We establish these conditions with the following facts.
Fact 1: 
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 is even if a is odd.


Proof: 
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Fact 2: 
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Proof: 
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Fact 3: 
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 can be prime only if 
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Proof: 
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Fact 4: If 
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Proof: 
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Fact 5: If n is not prime, then 
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is not prime. Hence, by the contrapositive, if 
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is prime, then n is prime.

Summary: If 
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 is prime, then 
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 and n is prime.

Definition 14.1: Primes of the form 
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, where p is a prime number, is called a Mersenne prime.


Examples of Mersenne Primes




[image: image13.wmf] 

3

1

2

2

=

-




[image: image14.wmf] 

127

1

2

7

=

-





[image: image15.wmf] 

7

1

2

3

=

-




[image: image16.wmf] 

8191

1

2

13

=

-





[image: image17.wmf] 

31

1

2

5

=

-




[image: image18.wmf] 

131071

1

2

17

=

-


Note! Not all numbers of the form 
[image: image19.wmf] 

1

2

-

p

are prime numbers, where p is a prime number.

Examples: 
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 are not prime numbers.

Fact: Mersenne primes have been used to generate the largest known primes. The largest known primes to date can be found at the website:

http://primes.utm.edu/top20/page.php?id=3
As of now, the largest known prime was a Mersenne prime discovered in February of 2013, and was given by
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This is a 17425170 digit long prime number discovered by Curtis Cooper (see his personal page at http://www.math-cs.ucmo.edu/~curtisc/primes.html )
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