
 

 

Objectives 

The main aim of the lecture is to  

▪ define bipartite graphs, 

▪ define tree and forest graphs, 

▪ define spanning tree. 
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Bipartite Graphs 

A graph G is said to be bipartite if its vertices V can be partitioned into two subsets M and N such 

that each edge of G connects a vertex of M to a vertex of N. By a complete bipartite graph, we mean 

that each vertex of M is connected to each vertex of N; this graph is denoted by Km,n, where m is the 

number of vertices in M and n is the number of vertices in N, and, for standardization, we will 

assume m ≤ n. Clearly the graph Km,n has mn edges. 
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Tree Graph 

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: 
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Forest 

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. 

 
 

The above graph looks like two sub-graphs, but it is a single disconnected graph. There are no cycles 

in the above graph. Therefore, it is a forest. 
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Theorem: Let G be a graph with n > 1 vertices. Then the following are equivalent: 

(i)   G is a tree. 

(ii)  G is a cycle-free and has n − 1 edges. 

(iii)  G is 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 a tree and T includes all 

the vertices of G.  

Figure below shows a connected graph G and spanning trees T1 , T 2 , and T3 of G. 
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Thanks for your attention. 


