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Conne_c't?vi‘tt/ n 67{‘0\91'\5

A graph G = (V,E) is & connected i, Por each pair of vertices, there
exists ot leoxs‘t one Pod:h that Jons them.

N
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Connectivity in Undirected Graphs

An undlirected graph is called conmected,

if there is a path between every pair of é

vertices in the groph.

Connected

An undlicected groph that is not con-

nected is called disconnected. @7@

We say that we disconnect o graph when
we remove Vertices or e_dges, or both, to

Produce_ o disconnected Subgraph. @ @

Disconnected

o
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Connected C ow\pone_n‘ts

A connected component of a graph & is a maximal connected subgraph
of 6.

A groph 6, that is not connected has two or more connected compo-
nents that are disioin‘t and have 6 as their union.

G,
' :

G and G| are two Connected Components of groph G. frU
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Connected Cow\pone_n‘ts

[ What are the connected QOMPOV\e_V\tS of the groph H shown in F‘.gure? J

Graph H
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Connected Cow\pone_n‘ts

[ Whot are the connected compone_n'ts of the groph H shown in F?gur‘e,? ]

H,

Solution: The graph H is the union of three dis\‘\oin't connected
Subgraphs H1, H2, and H3, shown in F?gure. These three subgraphs are
the connected components of H.
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Connectivity in directed Grophs

There are two notions of Connectivity in directed graphs, depe_nding
on whether the directions of the e_dge,s are considered.

1. S‘trongly Connected Directed Graphs: 4 directed graph is s’trons,lt/
connected if there is a path from o to b and from b to o whenever o
and b are vertices in the groph.

O —2)
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Conne_c't?vi‘tt/ n directed Gﬂ‘aplr\s

There are two notions of Connectivity in directed grophs, depe,nd}ng
on whether the directions of the edge_s are considered.

. Weaklt/ Connected: 4 directed graph is we_odcly connected if there is
a path between every two vertices in the unde,rlying undhirected groph. .
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Connectivity in directed Graphs

Practice Question:

Is the directed graphs G n Fﬁguf‘e_ s‘tronglt/ connected or weakly
connected?
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Conne_c‘t?vi'tt/ in directed Grophs

Practice Question:

Is the directed graphs G n F?gure_ s‘tronglt/ connected or weakly
connected?

G

Solution: & is s‘trongly connected because there is o path between
any two vertices in this directed graph. ITU
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Connected Cow\pone_n‘ts

The maximal s’tronglt/ connected $ul>3raphs, are called the s‘trongls./
connected QOMPOV\e_V\'tS or s‘tf‘omj componen‘ts of 6,

Note that if a and b are two vertices in a directed graph, their strong
components are either the same or J;Sjo?n’t.

This graph has three s‘trongly connected components. ITU
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Connected Cow\pone_n'ts

[ How many S‘tronglt/ connected Qompone_n‘ts are there in groph H? ]
a b
C
e d
H
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Connected Cow\pone_n‘ts

[ How many S‘tronglt/ connected Qompone_n‘ts are there in groph H? ]
a b
C
e d
H

Solu‘t?on: The graph H has Three g‘tronf,ly connected co»nponen'ts, cons?s‘ting
of the vertex a; the vertex e; and the subgraph consisting of the vertices
b, ¢, and d and edges (b, ), () &) and (d, b).
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