
Map Colouring 
General Map Colouring 
 
All of you would have seen a map before. For example, a map of the US with state boundaries 
or a map of the world with national boundaries. Imagine looking at a map of the US where all 
states had the same colour. It would be hard to figure out where they ended and started 
without looking carefully. So, we would like to colour in the states so that states which share a 
border have different colours. However, we are also being very stingy – we want to use the 
least possible number of colours in order to do this. 
 
 
Let us take a simple map first. London, like many cities around the world, is built on a river. 
What we might want to do is to use colours to separate south of the river from north of the 
river Thames. Clearly, we need two colours, and two colours are all we need. For example, we 
can colour north of the river blue and south of the river red. 
 

 
 
That was a boring example. Let us try something slightly more challenging. 



 
How many colours do you need to colour the map above (for this exercise, ignore that Arizona 
and Colorado share a tiny border) 
 
Exercise 1: Can you draw a map which requires 3 colours – which cannot be coloured with 2 
colors? 
 

 
 
Here is an example of a real map which required 3 colours. (This is a map of North-east Africa) – 
show after they have tried creating one. 
 
I’m going to make a claim: There exists no map (whether real or which you can create), which 
requires any more than 3 colours. Am I right? Can you prove that I am wrong? In order to prove 



me wrong, you need to come up with a counter-example. You need to create just one map 
which requires 4 colours and I will be proved wrong. 
 
Exercise 2: Can you draw a map which requires 4 colours – which cannot be coloured with 2 or 
3 colors? 
 
The next step would be to construct maps which require 5 colours.  
 
Exercise 3: Rather than getting you to do that, I’m going to give you a map which is coloured 
with 5 colours. Could you come up with a way to colour it with less than 5? 

 
 

Exercise 4: Try to create your own maps which require 5 or more colours. Do this is pairs. Once 
you create it, give it to your neighbour so that they can find a colouring with 4 or fewer colours. 
 
After all of this, we can “conjecture” that “Any map can be coloured with at most 4 colours in 
such a way that neighbouring regions do not have the same colour.” 
 
While we have tried a lot of cases, maybe there is one which cannot be coloured by 4 colours.  
 
A Mathematician named Guthrie came up with the same conjecture you guys came up with in 
1852. It took over a 100 years in order to actually come up with a mathematical proof to show 
that there exists no map which cannot be coloured with at most 4 colours. 
 
  



Paper Folding Maps 
 
The maps we have worked on so far have no real restrictions. Anything you can draw on a flat 
piece of paper is allowed. However, now we will move on to specific kinds of maps. The first 
type of map we will consider can be obtained by folding a piece of paper using a straight fold, 
and then folding again and again. You will get something like this:  
 

 
 

The regions of the map are the spaces in between the folds. For example, the following are 
regions in the map above: 

 
 

 
 



We ask the same question about these ‘Folded Paper Maps.’ What are the minimum amount of 
colours required to colour these maps? Clearly, you need at least 2 – here is an example of a 
map requiring 2 colours: 
 

 
 

It just has one fold.  
 
Exercise 5: Can you create a folded paper map which required 3 colours? Do this with your 
neighbour once again. You create a map and get them to colour it with the minimum number of 
colours. Don’t get too crazy with the folding, and once you have opened the folds, use a pencil 
to draw lines where the folds are. 
 
We have tried many, and always managed to colour them with 2 colours. We have another 
conjecture: ‘Any Folded Paper Map can be colours with at most 2 colours.’ 
 
Can you think of a reason for this? Think about what is going on at points where two or more 
folds meet. How many regions is it creating? 
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