Initial assessment of the problem


Is it always true that if you double the sum of two squares you get two sqares?



This is a problem by Lewis Carroll



Get to the heart of the problem

Use knowledge of related problems



There will be some way of expressing this algebraically

Algebraic specialisation



I've introduced some letters



n and m are the same numbers


2(n^2+m^2) = 4m^2 = (2m)^2 + 0^2



Certainly true when n and m are the same number



I can't initially see an algebraic way forward, so I'll look at special cases



I feel that I believe that this statement might be true

Numerical specialisation


2(5^2+3^2) = 8^2 + 2^2


2(7^2 + 4^2) = 11^2 + 3^2

Look for patterns


Invent a new example to test



Choose reasonably big numbers


2(11^2 + 3^2) = 260



Is this equal to 2 squares added up?


Can I decompose these into two squares?

Implement plan



.... thinking .... working out ....



I wonder if this will work in the end?


Using knowledge of square numbers

Relating findings to original problem



I wonder if I've found an example where this fails?


Showed that 2(11^2 + 3^2) = 8^2 + 14^2

Looking for patterns again



Does this now enable me to find a pattern?

Make a conjecture


General rule? Add the square of the difference to the square of the sum


Use algebra to try to justify the claim

Implementing plan


Use knowledge of brackets


Implementing algebra
Problem proved

