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Flipped Lecture

Concepts

Week 8 

Ananda Guna

11.06.14

Topics this week

• directed graphs (digraphs)

– API

– Search

– Topological sort

– Strong components

• Minimum spanning trees (MST’s)

– The cut

– Kruskalls

– Prim’s

COS 226 - Fall 2014 - Princeton University

API Complexity of operations

Digraph search Topological sort

• Given a DAG, arrange vertices so that, edges only 
go forward

• Algorithm

– Use the DFS to find the postorder of vertices

– Reverse postorder provides a topological sort of 
vertices

• Intuition

– First node in a postorder (last in reverse postorder) 
has outdegree 0

– Second-to-last vertex in postorder can only point to 
last vertex
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Directed Cycle Detection

orderings

Strong components

Minimum Spanning Tree

Proposition:  A connected graph with distinct edge weights has a unique MST

Greedy MST Algorithms Weighted Edge API
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Adjacency List MST API

Kruskal’s Algorithm

• Order edges by weight or maintain a minPQ

• add the minimum edge first to MST

• Continue to add edges as long as they don’t 

create a cycle.

• When |V|-1 edges are added, MST is created

Implementation
• Maintain a minPQ of edges

– |E| to build

– |E| ln|E|  in the worst case to deleteMin

• Use a union-find

– To test if adding an edge creates a cycle

• log|V| in the worst case (weighted UF)

• Proposition: Kruskal's algorithm computes 

MST in time proportional to E log E (in the 

worst case).

Kruskal code Kruskal Summary
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Prim’s Algorithm

• Start with vertex 0 and greedily grow tree T.

• Add to T the min weight edge with exactly one 

endpoint in T.

• Repeat until V - 1 edges.

Prim’s Algorithm (lazy implementation)

Implementation Prim’s runtime

Prim’s (eager implementation) Implementing a PQ with decreaseKey



11/6/2014

5

The idea


