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1 Overview

Representation of numbers as a sum of two squares.

2 Square Numbers and Sum of Two Squares

• Can we write all numbers as sum of exactly two squares? Nope.

• Which numbers between 1 and 100 can we write as a sum of two squares?

• A few examples and counterexamples might be:

– 2 = 12 + 12

– 3 cannot be expressed as a sum of two squares of integers.

– 16 = 42 + 02

– 25 = 52 + 02 = 32 + 42

• Can we find some pattern in the numbers that cannot be expressed as a sum of two
squares?

3 Primes, Squares and Divisibility

Here is a method that was discovered in class to check if a given prime number can be written
as sum of two squares.

1. Pick a prime number to test it on.

2. Divide it by 4.

3. If the remainder is 3, then it can be expressed as sum of two squares.

4. If the remainder is something else, i.e., 0, 1, 2, then, it cannot be expressed as sum of
two squares.

We proved this in class by breaking the problems into cases, based on the remainders we get
when the prime number is divided by 4. We went on to show that it doesn’t work when the
prime leaves a remainder of 0, 1 or 2.


