
The Floor Colour Problem - Solution 

Sarah and Jack are trying to escape from a haunted house. Unfortunately for them, the previous 

owner, and now the ghost who is chasing them, was a mathematician with a particular liking for the 

Four Colour Theorem. The lock on the door out of the building was inspired by this theorem.    

Sarah and Jack have reached the last room in the house and enter through the door at the bottom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The floor of the room is covered by 7 tiles. The ghost lurks underneath one of these tiles and will catch 

Sarah and Jack if they stop on it. To escape Sarah and Jack must avoid this tile. 

The other six tiles conceal switches which cause the tile stepped on to light up in one of the following 

colours: red, orange, yellow or green. This colour is chosen when the switch is activated, i.e. when the 

tile is stepped on, and cannot be changed after that point. It is chosen to be the first colour in the 

sequence above which does not match the colour of the tiles touching it. The exit door will become 

unlocked only when the tile it is attached to is green. 

As this room was designed by a mathematician, and mathematicians love uniqueness, Sarah and Jack 

are confident that there must be one and only one shortest route, i.e. with the fewest number of 

steps from the entrance of the room to the exit, which unlocks the exit door.  

Using this assumption, can you figure out which of the tiles the ghost is hiding under? What is the 

shortest route through the room which unlocks the door and allows them to escape?  
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Solution:  

When explaining this it helps to number the tiles so that we can refer to them more easily (see above, 

although an alternative numbering is fine!).  

If the ghost was hiding under the entrance or the exit tile (1 or 7), then escape would be impossible. 

Furthermore, to make the exit tile green, each of the tiles touching it (4, 5, and 6) must be a different 

colour. To achieve this, we would need to step on each of these tiles, so again, escape is impossible if 

the ghost is hiding under 4, 5 or 6.  

Thus, given that we assume escape is possible, the ghost can only be hiding under tile 2 or tile 3. The 

trick now is to work out which of these choices would result in there being only one shortest escape 

route. The easiest option now is simply to test the two cases. Note that, because we can go back to a 

tile we’ve stepped on before, we can always add more steps to a route at the cost of making it longer. 

Since the requirement is for the shortest route, we can ignore (unnecessary) back-tracking.  

If we assume that we need to avoid tile 2, we have two choices for our first step (3 or 5). Whichever 

we choose, there is a 5 step path to the exit tile, which allows the exit tile to be coloured green:  

   

 

 

 

 

 

 

If we assume that we need to avoid tile 3, we still have 

two choices for our first step (2 or 5). However, if we 

step on 5 first, we find that there is no way to make tile 

4 yellow while avoiding tile 3. Furthermore, it is 

impossible to make tile 6 yellow while avoiding tile 3 

as there is only one other tile touching it. 

Since going to tile 5 first doesn’t work, we have only 

one choice, going to tile 2 first. There is then one route 

which doesn’t involve backtracking which unlocks the 

exit door.  

We conclude that the only case where there is only one 

shortest escape route is when the ghost is hiding under 

tile 3. Thus, this is where the ghost must be hiding and 

we have found the escape route! 

You might also notice that when we avoid tile 2, we 

create a hole in the middle of the room that we can go 

around clockwise or anti-clockwise. It is this symmetry 

which allows there to be two routes. Removing tile 3 does not create this symmetry, in fact it means 



there is only one way to get to tile 6 (ignoring backtracking). This is a quicker way to guess that the 

ghost must be hiding under tile 3, although you would still need to figure out what route to take!  


