Lecture 27: Discrete Mathematics
Course Title: Discrete Mathematics Course Code: MTH211 Class: BSM-II

Objectives

The main aim of the lecture is to
= define bipartite graphs,
= define tree and forest graphs,
= define spanning tree.

References:
= S, Lipschutz and M. Lipson, Schaum's Outlines Discrete Mathematics, Third Edition, McGraw-Hil, 2007.
= K.H. Rosen, Discrete Mathematics and its Application, MeGraw-Hill, 6th edition. 2007.
= KA. Ross, C.R.B. Wright, Discrete Mathematics, Prentice Hall. New Jersey, 2003.
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Bipartite Graphs
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A graph T is called a tree if T is connected and T has no cycles.

A graph without cycles is said to be cycle-free. The tree consisting of a single vertex with no edges is
called the degenerate tree.

For example, see the following graphs:
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Beautiful Example of Trees




A forest G is a graph with no cycles and all of whose connected components are trees.

In other words, the graph consists of a disjoint union of trees.

in the above graph. Therefore, it is a forest.
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The above graph looks like two sub-graphs, but it is a single disconnected graph. There are no cycles
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Theorem: Let G be a graph with n > 1 vertices. Then the following are equivalent:
(i) Gisatree.
(i) Gisacycle-free and has n — 1 edges.

(ili) G s connected and has n — 1 edges.
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Spanning Trees

A subgraph T of a connected graph G is called a spanning tree of G if T is atree and T includes all

the vertices of G.

Figure below shows a connected graph G and spanning trees T;, T, , and T3 of G.
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