
PAPER FOLDING - COLOURING 
 
Take another sheet of paper. Fold it over and open it. Now fold it again in a different 
place and open it. Go crazy doing this again and again. Finally you will have a sheet of 
paper which looks something like: 

 
 
You will see a large variety of shapes which have been created by these lines. We will 
call these shapes ‘regions’.  Some examples are outlined below: 
 

 
 
 



The question we are asking is: Given a bunch of colours, what is the least number of 
colors required to colour the regions such that no two neighbouring regions share the 
same colour? 
 
The first thing you must be clear about is the wording of the question. The one phrase in 
the question which might appear to be vague is 'neighbouring regions.' What are 
neighbouring regions? 
 
Think about your classroom. Clearly, the people to your left and right are your 
neighbours. How about people in front and behind you? Are they your neighbours? See 
the image below: 
 

 
 
Define neighbour such that only the coloured dots around you are your neighbours 

Now, lets look at the people diagonally situated to you. Are they your neighbours? See 
the image below: 



 
 
Define neighbour such that only the coloured dots around you are your neighbours 
 

 
 
Define neighbour such that all of the coloured dots around you are your neighbours 



Let’s be clear about what we mean by neighbouring regions. For now, let’s say that two 
regions are neighbours if they share an edge in common. 
 
Go back to your sheet of paper. Try colouring it in so that you are using the least 
number of colours. This seems a little too hard, doesn't it? 
 
The first thing a mathematician would do in this case would be to generalise the 
situation. Rather than looking at your specific configuration, a mathematician would ask 
the question: If you followed the procedure above, given n folds, what would be the 
minimum number of colours required to colour the sheet such that no two neighbouring 
regions have the same colour? Put down any ideas you might have 
 

 
One way a mathematician would proceed is to try a few simpler examples in order to 
find a pattern. Take another sheet of paper (hopefully, you are using scrap paper for this 
activity and not wasting brand new sheets) and fold it once. Now try and answer the 
above question for this configuration. 



 

 
Now try two folds and so on. Have you come up with a possible answer in general?  

 
 



State this as a conjecture in precise language. We will get back to this example later. 

 
 
What you did in this section 
1. Tried to answer a question by going through various complex examples 
2. Clarified the meaning of some words in the question 
3. Generalised the question 
4. Tried out simple examples of the generalised question 
5. Stated a conjecture in response to the question 
 
Some Help 
The conjecture could take the form: 
If you follow the folding procedure above, the most number of colours required to colour 
the paper, such that no two neighbouring regions have the same colour, is _______. 


