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24. The Six Bridges Problem 
 

You’re holidaying on a small archipelago of islands when a zombie outbreak 

catches you unaware. You manage to get to a safe house, but there’s no 

supplies of any kind and this means you’ll need to go on a supply run. You 

look at a map (see below) of the five islands in the archipelago and see that 

they’re connected by six bridges. Your safe house is on the northern-most 

island and you can see that there’s a warehouse where you can get food 

and drink from on the large island to the southwest. There’s a hospital where 

you’ll be able to get medical supplies on another large island to the 

southeast. Between these two large islands are a couple of small ones, one of 

which has a gun store on it, where you will be able to get weapons, while the 

other has an ammunition dump on it where you can get plenty of 

ammunition. You look out the window and see the zombies shambling 

around. They look slow and you know you’d probably be able to out-run 

them, but the moment they know you’re there, they’ll start following you. This 

means that once you cross a bridge, they’ll follow you onto it and you won’t 

be able to cross it again because there will be too many zombies on it. Is 

there a route, starting from your safe house, which will allow you to visit all the 

places you want to go for supplies and make it back to your safe house 

without having to use any of the bridges twice? 

 

 

 

  A.  Yes, there’s a route which allows me to visit all the places      

        need to go to get supplies and still get back to the safe     

        house without having to use any of the bridges twice. I’m 

        setting off now before things get any worse. 

  B.  There’s no route which will allow me to visit everywhere I    

       need to go and still get back to the safe house without    

       having to cross the same bridge twice. The most places I    

       can visit is three out of the four, so I’ll need to decide    

       which one to leave out on my supply run.  

 

 



  

 

The Map Of The Archipelago 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



What answer did you get? 
 

A: You’re wrong, there’s no route which will allow you to visit all four places 

and make it back to the safe house without having to use one of the 

bridges twice. If you set out and try to do it, you’ll end up in big trouble! 

B: You’re right, there’s no route which will allow you to get to all four locations 

without crossing a bridge twice. The only decision left now is which place 

to leave out. 

 

 

 

How to work it out: There’s two ways to solve this problem. One is trial 

and error, where you try every single possible route, but that will take 

time, and in a zombie apocalypse speed is of the essence if you want 

to survive. The other is to think about it from a mathematical 

perspective. Each island has one place you want to visit on it. This 

means that you’ll need to be able to reach each island once and 

leave it once (otherwise you can’t get back to where you started). If 

you ever go onto an island and can’t leave it by a bridge you haven’t 

already used, you’ll be stuck. Because you have to cross every bridge 

on the map at least once to visit all the places you need to go, this 

means that if any island is connected to other islands by an odd 

number of bridges, you’ll end up getting stuck on it at some point. So to 

work out whether it is ever possible to visit every island without to using 

any bridge twice, all you need to do is see whether any islands are 

connected by an odd number of bridges. In this case, there’s two of 

them, the big ones to the southeast and the southwest, so if you know 

your maths, you can know instantly that there’s no safe route which will 

allow you to visit everywhere and still get back to the safe house 

without crossing a zombie-infested bridge, and that wouldn’t be a very 

good idea. 

  

If you want to explore this problem further, you can try adding another 

bridge and see how this changes the outcome. If you do this, you’ll see 

that no matter which pair of islands you connect with a new bridge, 

you can manage to get round all four intended destinations and back 

to your safe house without having to cross any bridge twice. Why does 

this make a difference? It’s because this means you no longer need to 

use every bridge to complete your trip so the rule about needing an 

even number of bridges attached to each island no longer applies.  

 

If you dig into this even deeper, you’ll see that with any number of 

bridges of seven and above, as long as each island has at least two 

bridges connecting it to other islands (i.e. so there’s no dead ends), 

you can complete your intended circuit safely, while any number of 

bridges of five of fewer, there will be at least one island only 



connected to another by a single bridge, meaning you can’t do it. Six 

is the only number of bridges which allows you to have no dead ends, 

but still not be able to complete your supply run successfully, and this 

only works with some placements of bridges and not others. For 

example, if the upper small island was connected to the big island to its 

north as its second bridge rather than the one to the southwest, you’d 

be able to complete the journey successfully. Again, this is because 

you no longer have to use all the bridges. 

  

For those who are interested, this problem is based on a rather old 

puzzle called the Königsberg Bridge problem. This was the first 

mathematical problem every solved with graph theory, and its original 

solution by Euler laid the foundations for topology. This makes the 

Königsberg Bridge problem an important landmark in the history of 

mathematics. 


