A Whole Diophantine?
Diophantus (who lived in Greece around 250 A.D.) liked trying to solve equations (who doesn’t, I hear you cry…) with Integer answers. It sounds like this would make the equations easier, but in fact it often makes it harder… But not here, of course.

So – here’s your chance to join the mathematical History Parade, as you try to find the (really nice, easy integers, but how d’you go about finding them?!) solutions to these three Simultaneous Equations:

1. ab + c = 1

2. bc + a = -1

3. ca + b = 5

Hint:
Add equations 1 and 2, then try putting into brackets (‘factorising’)

Solution:
The numbers involved make Factorisation a nice tool in this Problem…

Adding equations 1 and 2:

ab + c + bc + a = 0

a(b + 1) + c(b + 1) = 0
or
(b + 1) (a + c) = 0

This tells us that either b + 1 = 0 or a + c = 0

The first option gives us b = -1, which makes the three original equations:

1. -a + c = 1
(
c = a + 1

2. -c + a = -1
(
c = a + 1

3. ca - 1 = 5
(
ac = 6

We can go Quadratic at this point, or just notice that 

a = 2, c = 3, b = -1
(or a = -3, b = -1, c = -2)
does the job for us.

The other option – namely that a + c = 0 – leads us to a nasty cubic, and solutions of:

a = 0.2462661721, b = 5.060647027, c = -0.2462661721 
- not integral!

