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7.2 Isomorphic graphs & adjacency matrix
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Essential Question:

What are isomorphic graphs and adjacency matrices? 

Questions/Cues:

What is Isomorphism? 
What are some properties of isomorphic graphs?
What is a Bipartite Graph?
What is Matching in terms of a Bipartite Graph?
What is Maximum Matching?
What is Hopcroft-Karp Algorithm? 
What is an Adjacency List?
What is the Adjacency Matrix of a graph and what are some observations that can
made from the matrix about the graph and vice versa?
What is a weighted graph?
What is Dijkstra's Algorithm?

Notes

This mean u and v are adjacent in G1 if and only if f(u) & f(v) are adjacent in
graph G2







In other words, it's the largest possible number of edges that can still form a
matching.

Hopcroft-Karp Algorithm = Algorithm for solving the maximum matching problem in a
bipartite graph

Key Concepts in Hopcroft-Karp Algorithm

Augmenting path = augmenting path starts on a free node and alternates between
unmatched & matched edges ending on a free node and augments the cardinality of
the current matching.
Breadth-first Search = traverses the graph level by level.
Depth-first Search = traverses a graph all the way to a leaf before starting a new path



Where values highlighted in red correspond to an edge between V1 & V2. The
values in the leading diagonal highlighted in orange correspond to loops
present in the graph



Values in blue correspond to the edge between V1 & V2. Values in green
correspond to the edge between V1 & V3. Whereas the values in orange
correspond to the parallel edges between V2 & V3.

We can in the previous adjacency matrix, besides the loops, every other edge is
represented twice, so for consistency we can represent the loops in the matrix
twice by multiplying the values in the leading diagonal by two.

In other words, the sum of all the elements of the adjacency matrix of an
undirected graph is equal to the sum of its corresponding degree sequence.





 



 

 

 



 

 

 



 

 
Summary

In this week, we learned what isomorphism is, what bipartite & isomorphic graphs are & the
adjacency list/matrix of a graph. Also we looked at what is a weighted graph is & Dijkstra's
Algorithm for finding the shortest path between nodes in a weighted graph.


