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Elementary Reduction in a graph:
Determining whether a given graph is planar by drawing its plane 

graph may not be a feasible method in all cases. So, a new procedure 

called elementary topological reduction or simply, an elementary 

reduction on a given graph to determine whether it is planar. This 

process has the following steps:
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Repeated performance of these steps will reduce the order and 

size of the graph without affecting its planarity.
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Example: Check whether  the following graph planar 

or not by using Elementary Reduction in a graph.



Step 1: Remove the self –loop.


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Geometric Dual of a Graph


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The red graph is the dual graph of the blue graph.
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Fact: The two different geometric dual graphs of the same graph

(isomorphic) need not be isomorphic.

Two red graphs are duals for the

blue one, but they are not

isomorphic. 
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Self – dual graphs:

Definition: The self-dual graph is a graph that is dual to itself. 

Wheel graphs are self- dual 

graphs.
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Dual of subgraph:


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Dual of a Homeomorphic Graph:


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Theorem : A graph has a dual if and only if it is planar.
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THANK YOU
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