
Eratosthenes meets Ulam 

 
Ulam placed the natural numbers in a spiral, 

17 16 15 14 13 

18 5 4 3 12 

19 6 1 2 11 

20 7 8 9 10 

21 22 23 24 … 

 
and then he removed the composite numbers while replacing the primes by black squares. 

Lagrange showed that quadratic irrationals have eventually periodic continued fractions. 

Eratosthenes meets Ulam displays, spirally, the lengths of the periods of the square roots of positive 
integers. A dark blue/black tile corresponds to a short period, whereas a light blue/white tile 
correspond to a large period. 

One can clearly see that square roots of numbers that are close to a square number have a short 
period length.  

In a new ARC Discovery Project I propose to describe explicitly the sets of all numbers whose 
continued fraction of its square root has a given period length. 


