
Flipped lecture – L01
• Why flip?

– Why not?

– Find the most efficient way to deliver content

– Improve the outcomes

– Focus more on conceptual and conventional

– Quick poll

• Format of the flipped Lecture

– Mini lecture – a quick overview of concepts (30 mins) 
- Directed Graphs, MST’s

– Group Worksheets (30 minutes)

• Work with 2-3 students next to you

– Discussion of Solutions (20 mins)



Time spent on videos



API



Implementation

Implementation of a weighted digraph using 

Adjacency List represented by Array of Bags 

(flexible list length)



Order of Growth



Indegree and outdegree

• Indegree of a vertex v

– Number of edges directed at the vertex v

– Order of growth

• adjacency list - E+V

• adjacency matrix - V 

• Outdegree of vertex v

– Number of edges from the vertex v to other vertices

– Order of growth

• Adjacency list - outdegree(v)

• Adjacency matrix - V





Topological Order

orderings



Topological order?

Graph 1
Graph 2

If there is a topological sort, does it 

matter which node we start with in DFS?



Code tracing

What does the code do if vertex 0 is marked 

as s?



Strong Components

How to find 

strong 

components?



How to Find SCC’s



Computing SCC’s

• Step 1: Compute the reverse post order of GR

• Step 2: Visit G in the order of reverse post order found in step 1

G
GR



Minimum Spanning Tree (MST)

Facts and Questions

1. An undirected weighted graph 

2. Connected

3. Find a subgraph that minimizes the total weight of edges

4. How many edges are in a MST?



Minimum Spanning Tree

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

How to find it?  

1. Sort all the edges  - E log E  or build a minPQ of edges

2. Find V-1 smallest edges or do delMin , V-1 times





What is the min weighted 

edge crossing the cut 

{2,3,5,6}?



API’s



Kruskal’s



Kruskal code



Prim’s Algorithm (lazy)

• 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.



Lazy Prim’s



Prim’s (eager implementation)



Prims Eager Trace
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Implementing a PQ with decreaseKey



The idea of decrease key


