
  

Koenigsberg Bridge Problem



  

Can you find a way to cross all of the bridges, but do 
so only once?



  

Leonard Euler - 
Mathematician

Found out about this 
problem and solved 
it in 1735.



  

Special parts:
Islands/Land
Bridges



  

A graph is an object consisting of only 
verticies (points) and edges 
connecting them (lines)
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Verticies can be labeled.



  

A path in a graph is a traversal of 
verticies, across edges, in which no 
edge is used twice. (i.e. vertex to 
vertex without picking up the pencil)
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Here is the path 
A → B → C



  

Real World Examples:

Kevin Bacon Numbers

Street Maps



  

What can you say about these 2 graphs?



  

Def: A graph is connected if there is a 
path from any vertex to any other vertex.

What would it mean if the actors graph 
was not connected?

What would it mean if the cities graph 
(with roads being the edges) was not 
connected?



  

Def: a vertex is odd if it has an odd 
number of edges connected to it.

Def: a vertex is even it it has an even 
number of edges connected to it.
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Def: A graph can be traced if there is a 
path that includes every edge.

This means that you can trace out the 
graph without picking up your pencil.

Revisiting a vertex multiple times is OK 
when tracing – only the edges must be 
crossed exactly once.
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Euler’s Theorem



  

© 2010 Pearson Education, Inc.  All rights reserved. Section 4.1, Slide 14 

Euler’s Theorem



  

© 2010 Pearson Education, Inc.  All rights reserved. Section 4.1, Slide 15 

Euler’s Theorem

• Example: Which of the graphs can be traced?



  

Let's solve the Keonigsberg bridge problem!



  

Def: An Euler path is a path that traces the 
graph.  (A path including every edge exactly 
once.)
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Def: An Euler circuit is an Euler path where 
the start vertex and end vertex are the 
same.
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Graph Tracing

*Connected graphs are also called networks.
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Fleury’s Algorithm
• We use Fleury’s algorithm to find Euler circuits.
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Fleury’s Algorithm
• Example:



  

Eulerizing a graph is the process of adding 
edges so that the final graph has an Euler 
circuit

Which verticies cause a graph not to have 
an Euler path or circuit? 



  

Answer: the odd verticies.

Eulerizing = duplicating edges until all 
verticies are even.



  

Two solutions.  Which is more optimal?


