
Graphs

• Definition
o G = (V, E)

• Representation
o Edge set

o Adjacency matrix

o Adjacency lists

• Graph API
o create

o addEdge(v,w)

o Adj(v)

• Performance
o Described in |E| and |V|



DFS and BFS





Challenge 1

• Determine if a graph is bipartite

• G = (U,V,E)
o U and V are two independent sets whose union is the vertex set

o Each edge in E connects a vertex in U to a vertex in V



Challenges

• Find a cycle in a graph (if any)

• Find a cycle in a graph that uses every edge 

exactly once (Euler path)

• Find a cycle that uses every vertex exactly once 

(Hamilton cycle) 

• Are two graphs isomorphic?

• Layout a graph on a plane w/o crossing edges 

(Tarjan, 1970)



What we know



Directed Graphs 





representation



Topological sort



Find a topological sort



DFS orderings



What is the relation between 
these two graphs?
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