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Abstract: A prime number is a counting number larger than 1 with only two divisors: 

itself and 1. There are infinitely many prime numbers, therefore for any number, there is 

always a prime number larger than it. Large prime numbers are used in cybersecurity and 

cryptography, so, the more large prime numbers we find, the more secure our 

communications become. 

But, how can we use a computer to find large prime numbers? As of right now, the 

largest known prime number is 282,589,933 − 1, which has more than 23,000,000 digits. This 

is a number (much) larger than the estimated number of atoms in the observable universe, 

so how can the computer deal with such numbers within any reasonable amount of 

resources (time and memory)? 

Algorithms have existed to verify primality since at least the third century BCE, 

but it was only recently that an algorithm was discovered to be simultaneously fully 

deterministic and reasonably efficient.  

In this presentation we will discuss some of the most efficient methods that use 

computers to test primality. 
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