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Seven Bridges of Konigsberg 
 
The Seven Bridges of Königsberg is a historically notable problem in mathematics. 
Leonhard Euler in 1736 solved the problem, which became the foundations of graph 
theory and topology. 
 
The city of Königsberg in Prussia (now Kaliningrad, Russia) was set on both sides of the 
Pregel River, and included two large islands by seven bridges. The problem was to 
devise a walk through the city that would cross each of those bridges once and only 
once. 
 
We will learn how to do it today! 
 

 
 
 
Key ideas 

1. Each land is reformulated as a “Vertex” (node) and each bridge as an “edge” is 
connecting two vertices. 

2. A graph consists of dots called nodes or vertices. There are lines called edges 
that connect two nodes. 

3. Eulerian path is a graph that you can trace over all the edges exactly once 
without lifting your pencil (revisiting vertices are allowed). It depends on the 
degree of vertex. 

4. Degree of the vertex: counting the number of edges which has that vertex as an 
end point, the number can be an odd number or an even number. 

 

 
 

5. Eulerian path and Eulerian circuits. A graph that is traversable means that you 
can trace over all edges of the graph exactly once without lifting your pencil. 
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a. Euler Circuit: For a graph to be an Euler Circuit, all of its vertices have to 
be even vertices. You will start and stop at the same vertex 

 
b. Euler Path: For a graph to be an Euler Path, it has to have only 2 odd 

vertices. • You will start and stop on different odd nodes. 

 
 

6. You can draw a graph with one trace only when 
a. The graph has all even vertices (Eulerian Circuit) 
b. The graph has exactly 2 odd vertices (Eulerian Path), you can trace it 

starting at one of the odd vertices and ending at the other 
7. You cannot draw a graph with one trace if there are more than two nodes that 

are connected with odd numbers of edges 
 
Exercises 

1. Can you draw the following graphs in one trace? 

 
2. The following graph can not be draw in one trace, can you add one line to make 

it become an Eulerian Path?  

 
3. Can you remove one more bridge in Königsberg so we can cross each of those 

bridges once and only once. How above adding one bridge? 
 


