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10.3 Representing Graphs and Graph Isomorphism Graphs (Conti.) 
7. Observations of the Adjacency Matrix For a Directed Graph 
   Loops: 
   Sum of the row/column:  
   Symmetric property: 
 
8. Definition: Incidence Matrix based on the Incidence of Vertices and Edges of an Undirected Graph. 
    Let ! = ($, &) be an undirected graph. Suppose that (!, (", … , (# are the vertices and *!, *", … , *$ are the edges of G.  
    Then the incidence matrix with respect to this ordering of $ and & is the + ×- matrix is . = [-%&], where     	

-%& = 21					when	edge	*& 	is	incident	with	(% 	,0															otherwise																																	. 

9. Example. Represent the given graph with an incidence matrix of an undirected simple graph. 
      
 
 
 
 
 
10. Example. Represent the given graph with an incidence matrix of a pseudograph. 
       
 
 
 
 
 
11. Example of Isomorphism. Find the Adjacency Matrix of each given graph and the degrees of each vertex.  

   
     
 
 
 

 
 

      Are these two graphs “the same”?  

12. Definition: Isomorphism of Graphs.  
      The simple graphs !! = ($!, &!) and !" = ($", &") are isomorphic if there exists _____________________________  
      ________________ with the property that _____________________________ if and only if ____________________ 
      _____________________________________. Such a function B is called ______________________. 
      Two simple graphs that are not isomorphic are called ____________________________. 
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13. Find the isomorphism B from definition in 12 to show that the graphs ! = ($, &) , D = (E, F) are isomorphic.  
     
      
 
 
 
 

14. Definition: Graph Invariant 
 A property preserved by isomorphism of graphs is called a ____________________. The isomorphic simple graphs need   
 (1) _______________________: Because there is a one-to-one correspondence between the sets of vertices of the graphs. 
 (2) _______________________: Because the one-to-one correspondence between vertices establishes a one-to-one  
                                                       correspondence between edges. 
 (3) The __________________ of the vertices in isomorphic simple graphs must be _______________.  
 If (1), (2), and (3) are satisfied, then check if ________________________________________. 
 It might be hard to prove two graphs are isomorphic, but it is easier to show two graphs are not isomorphic. 

15. Example. Check if an isomorphism B exists for the given graphs ! = ($, &) , D = (E, F). 
      
 

 Conclusion:  

16. Example. Check if an isomorphism B exists for the given graphs ! = ($, &) , D = (E, F).  
 
 
   
     
 
 
 
 

Conclusion: 

17. Example. Check if an isomorphism B exists for the given graphs ! = ($, &) , D = (E, F). 
      
 
 
 
     
 
 
 
 

Conclusion: 
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