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Undirected Network

A network whose links do not have a defined direc-
tion.

Examples: Internet, power grid, science collabora-
tion networks.

Self-loops

In many networks nodes do not interact with them-
selves, so the diagonal elements of the adjacency
matrix are zero, A, =0, i =1,.., N. In some systems
self-interactions are allowed; in such networks,
self-loops represent the fact that node i interacts
with itself.

Examples: WWW, protein interactions.

Multigraph/Simple Graphs

In a multigraph nodes are permitted to have multi-
ple links (or parallel links) between them. Hence A,
can be any positive integer. Networks that do not
allow multiple links are called simple.

Multigraph Examples: Social networks, where we
distinguish friendship, family and professional
ties.

Directed Network

A network whose links have selected directions.
Examples: WWW, mobile phone calls, citation net-
work.

Weighted Network

A network whose links have a defined weight,
strength or flow parameter. The elements of the
adjacency matrix are A, = w; if there is a link with
weight w; between them. For unweighted (binary)
networks, the adjacency matrix only indicates the
presence (AI.J. =1) or the absence (Ag =0) of alink.
Examples: Mobile phone calls, email network.

Complete Graph (Clique)

In a complete graph, or a clique, all nodes are con-
nected to each other.

Examples: Actors in the cast of the same movie, as
they are all linked to each other in the actor net-
work.



