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I ——
What is a Graph?

Definition 1

A graph (or sometimes called multigraph) is a combination of
® a nonempty set of vertices, and
® a set of edges (can possibly be empty)

so that each edge are connected to two vertices. These vertices are
said to be adjacent to each other.

Example

Vertices A and B are adjacent. Edge e is incidentto A and B.
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What is a Graph?

Example
The figure on the left is a graph, while the one on the right is not.
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I ——
Loops and Parallel Edges

Definition 2

A loop consists of one vertex and one edge where the edge is
connecting the vertex itself at two ends.

Definition 3

If two or more edges are connected between the same pair of vertices,
then those edges are called parallel edges or multiple edges.
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Simple Graphs

Definition 4
A graph is a simple graph if it has no loop nor parallel edges.

Example
The left is a simple graph, while the right is a multigraph.
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Subgraphs

Definition 5
Let G be a graph. If a subset of vertices and a subset of edges of G
form a graph, then it is called a subgraph of G.

Example
The graph on the right is a subgraph of the graph on the left.
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|
Subgraphs

Example
The graph on the right is NOT a subgraph of the graph on the left

since the edge between A and F on the right is not in the original
graph.
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I ——
Complete Graphs

Definition 6
A complete graph (denoted by Kp,) is a simple graph with n vertices
such that any two vertices are adjacent.

Example
The following graph is a Ks.
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Example of Complete Graphs

Example
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