Primes


Defn: A prime number is an integer p>1, which has no other positive divisors but 1 and itself. 

Defn:  A composite number is a positive integer that isn’t prime.  We say n is composite if there are positive integers 
[image: image1.wmf] such that 
[image: image2.wmf].

Defn:  A perfect number is a positive integer that is equal to the sum of all of its positive proper (not itself) divisors (“that which is equal to its own parts”, Euclid).

Pythagoras:

Sieve of Eratosthenes (~230 B.C.)

Modern:  

Largest prime: 
[image: image3.wmf] which has 9,152,052 digits.

If 
[image: image4.wmf] is the 
[image: image5.wmf] prime, and if 
[image: image6.wmf] is the 
[image: image7.wmf] prime, then the gap between prime
[image: image8.wmf] and the next one, denoted 
[image: image9.wmf], is defined to be 
[image: image10.wmf]
Ex:
3
5
7
11 
13
17

Gaps          1          1          3           1          3

Note:  Gaps between primes can be arbitrarily large:

	Number
	Divisible by

	
[image: image11.wmf]
	2

	
[image: image12.wmf]
	3

	
[image: image13.wmf]
	4
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[image: image16.wmf]
	n


So this is a gap of at least n-1.

Two primes are called twin primes if the gap between them is 1. 

Conjecture:  Are there infinitely many twin primes?  

Current largest pair of twin primes: 
[image: image17.wmf] and +3, both of which have 51,780 digits.

The numbers 6, 28, 496, and 8128 were known to be perfect in ancient times.  Euclid knew that 

Proposition 36 Book 9:  If as many numbers as we please beginning from a unit be set out continuously in double proportion, until the sum of all becomes prime, and if the sum multiplied into the last make some number, the product will be perfect.

Example:  1 + 2 + 4 = 7 prime so 7 * 4 = 28 is perfect.

In modern notation:  If 
[image: image18.wmf] is prime, then 
[image: image19.wmf] is perfect.

The largest perfect number is 
[image: image20.wmf] which has 183,041,103 digits.

Conjectures:

1.  the 
[image: image21.wmf] perfect number has n digits.

2.  all perfect numbers are even

3.  all perfect numbers end in 6 or 8 and alternate

4.  every perfect number is of the form 
[image: image22.wmf]
5.  there are infinitely many perfect numbers.

Conjectures 1 and 3 are false and 2, 4, and 5 are still open.
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