Higher, but Friendly, Simultaneous Equations

Solving 2 x 2 simultaneous equations becomes a kind of automatic process, which we carry out with little thought, beyond checking arithmetic and signs.  Simple simultaneous equations of higher order can be solved…but they do require a little thought!

The Problem :

Solve the five simultaneous equations below to find the values of all five unknowns:

A+B+C+D = 16


B+C+D+E = 10


A+C+D+E =  8


A+B+D+E =  6


A+B+C+E =  4

Notes and Solution :
An easy way of solution is to add all the equations together:

4A+4B+4C+4D+4E = 44

This leads to:


A+B+C+D+E = 11

The equations can therefore be re-written.  In the first equation for example, 

A+B+C+D = 11 - E

So we obtain:


11-E = 16


11-A = 10  etc.

This gives answers as:

A=1, B=3, C=5, D=7, E= -5

Extension :

It is interesting to note that similar equations could be constructed by using products rather than sums:





AB=3





BC=6





CA=2

What would be the similarities and differences in solving such a set of equations? 

Can you make a set that is easy to solve, but not obvious by guessing ?

