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Topic this week

• Undirected graphs

– Why graphs

– API, representation

– DFS and BFS

– Connected components

– challenges
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API



Graph representations

Adjacency-list

Adjacency-matrix

List of edges

V={1,2,3,4},   E = {(2,3), (1,2), (3,3)}



Representation criteria

• Sparse graphs

– Adjacency list

• Dense graphs

– Adjacency matrix

How to determine adjacency versus dense?



Complexity of operations



DFS

Run DFS



Exercise

Recursively visit all nodes reachable from 0



Paths API



DFS code

Rewrite the recursive dfs iteratively (using a stack)



BFS

Run BFS



Proposition



Connected components



algorithm

Challenge: connected components are implemented with DFS. Implement CC 

class with a union-find data structure



Connected components



Challenges

• Definition

• Divide the graph into two disjoint sets,  V and W

• Each edge in the graph connects a vertex in V to a 

vertex in W



Challenges



More Challenges



More challenges



Summary


