
Charlie has been thinking about which numbers can be written as a sum of
two square numbers.

He took a 10✖10 grid, and shaded the square numbers in blue and the
sums of two squares in yellow. He hoped to find a pattern, but couldn't see
anything obvious. Vicky suggested changing the number of columns in the
grid, so they reduced it by one:

They noticed a diagonal pattern. They thought that if they made the rows
shorter, then those diagonals would line up into vertical columns:

What do you notice about the positions of the square numbers?
What do you notice about the positions of the sums of two square
numbers?

Can you make any conjectures about the columns in which squares, and
sums of two squares, would appear if the grids continued?
Can you prove any of your conjectures?

Charlie couldn't write every number as a sum of two squares. He wondered
what would happen if he allowed himself three squares.

http://nrich.maths.org/7547
© University of Cambridge


