
Section 13.2
Graph Representations
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Representing Graphs

• Programs that work with graphs need a way to represent them

• Depending on the goal of the program, different representations can 
be used

• Sets of edges can be represented in different ways

• For each vertex 𝑣 in a graph, an adjacency list is a list of vertices that 
are adjacent to 𝑣 in the graph
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Adjacency Lists

• Example: Give the adjacency lists for each vertex in the following 
undirected graph
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Adjacency Lists

• Example: Give the adjacency lists for each vertex in the following 
directed graph
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Adjacency Matrices

• The edges of a graph can also be represented by an adjacency matrix 

• An adjacency matrix is a table containing 1s and 0s that describes the 
edges in a graph

• The value at row 𝑖 and column 𝑗 is a 1 if there is an edge connecting 
vertex 𝑖 and vertex 𝑗

• The value at row 𝑖 and column 𝑗 is a 0 if there is no edge connecting 
vertex 𝑖 and vertex 𝑗
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Adjacency Matrices

• Example: Give the adjacency matrix for the following undirected 
graph. 
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Adjacency matrices for undirected graphs are symmetric: 
The entry at row 𝑖 and column 𝑗 is the same as the entry at 
row 𝑗 and column 𝑖



Adjacency Matrices

• Example 4: Draw an undirected graph from the following adjacency 
matrix
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Adjacency Matrices

• Example : Draw an undirected graph from the following adjacency 
matrix
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0 1 1 1 1
0 1 0 1 0
1 0 1 0 1
0 0 0 0 0
0 1 1 1 0

Adjacency Matrices

• Example: Give the adjacency matrix for the following directed graph

9

𝑎 𝑏 𝑐 𝑑 𝑒

𝑎

𝑏 

𝑐 

𝑑

𝑒

Terminal vertices

In
it

ia
l v

er
ti

ce
s



Adjacency Matrices

• Example: Draw a directed graph from the following adjacency matrix
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0 1 1 0
0 0 0 0
0 0 1 1
1 1 0 0



Adjacency Matrices

• Example: Draw a directed graph from the following adjacency matrix
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Adjacency Matrices

• Example: Draw a directed graph from the following adjacency matrix
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Adjacency Matrices

• Example: Draw a directed graph from the following adjacency matrix
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