
A graph consists of a _____________ set of points, 
called ________________, and lines, called 
__________________ that join pairs of 
_______________.
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Revisiting the bridges: Let’s draw the famous 
bridges example as a graph to make it an easier 
problem to work with.
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To trace a graph means to begin at some 
_______________ and draw the entire graph 
without _____________________ and without 
going ______________ more than once.

Were we able to trace the Koenigsberg graph?  

 Is there a way to determine if a graph is traceable???? 

We need a few more definitions first!
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A graph is connected if it is ____________to 
travel from any __________ to any other 
_________of the graph by moving along 
___________ edges.  

 A bridge in a connected graph is an 
_____such that if it were _____________the 
graph would ____ longer be ____________.
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A ________of a graph is even if it is an 
_________of an even # of _______.

A ____________ of a graph is odd if it is an 
______________ of an odd # of _______. 

Ex: Determine which vertices are odd and which 
ones are even for Figure 1.6.  Are there any 
bridges?
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DISCOVERING EULER’S THEOREM!!

IS THERE A PATTERN?



 Observations about tracing:

 If we are tracing a graph G and we neither 
begin nor end at point A, then is point A even 
or odd?  Why?

 If a graph a graph can be traced, then what is 
the maximum number of odd vertices that it 
can have?  Why?



 Euler’s Theorem:

A graph can be ___________ if (1) it is 
______________ and (2) it has either no 
________ vertices or ____   _______ vertices.  

 Examples: Use Euler’s Thm. to determine if the 
following graphs in Figure 1.8 can be traced.  
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 Building a graph model:

1. Represent objects with a _________________.  

2. For each pair of ___________objects, join the two 
corresponding _____________ with an _______.

 Example: For each set, state a relationship among the 
items that you could model with a graph.

• a set of people

• a set of countries

• a set of animals

• a set of towns
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 A path in a graph is a _________ of 
_____________edges in which no ______ is 
________________.

 The # of ________ in a path is called its length.

 A path containing all of the ___________ of a graph is 
called an Euler path.

 An __________  ________ that begins and 
_________ at the ________ vertex is called an Euler 
circuit.

 A _________ with all ________ vertices contains a 
__________  ________ and is called a Eulerian graph.
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 Example: Use Figure 1.9 to answer the 
following questions.

Figure 1.9

1. Find a path of length 3 that 
starts at vertex A.

2. Find an Euler path that of 
length 5 that starts at vertex A.  

3. Is the path that you found in 
question 2 a Euler circuit as 
well? 
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Did you know that graph theory can be 
applied to many situations to make 

situations more effective?!?!?! 

 Review: What will make a graph be an 
Eulerian graph?  

To Eulerize a graph: __________ some edges 
to change the _______vertices to 
________vertices. 

1.Must be connected
2.NO odd vertices 
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Example: Designing a Shuttle Bus Route
The Raleigh bus system is planning a new shuttle bus system 

to transport shoppers around the business district of the 
city, shown in the map in Figure 2.1.  If possible, we wish to 
design a route that travels all over the streets in the zone 
exactly once and returns to the starting location.  If that is 
not possible, we would like to minimize traveling over any 
streets more than once.  Find the bus route that should be 

established given the marked starting position.
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 Example: Eulerize the graph shown 
in figure 2.2 Remember:

NO ODD 
VERTICES


