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Video Project group due this Friday!

Only 99 students submitted!



Homeworks
• Read carefully!

• Unnecessary wordings are deliberate
• You should understand the problem first!!

• Start early!

• If you started on Thu night, you’re doing it wrong!!
• At least read the questions over the weekend

• And check the recitation notes

• Attend recitations!

• We (almost) give answers for Q1.a and Q2.a
• So that you can go for Q1.b and Q2.b

• Discuss with your friends!

• Only Q1 and Q2 (Only proof ideas)

• ASK!

• I had no one in my OH last Wed!!

• Submit pdf to AutoLab

• Not .doc, .docx, .txt …

• And make sure AutoLab displays it correctly



BFS

all



Depth First Search (DFS)

http://xkcd.com/761/ http://xkcd.com/2407/



DFS(u)

Mark u as explored and add u to R

For each  edge (u,v)

If v is not explored then DFS(v)



Why is DFS a special case of 
Explore? (Convince yourself)



DFS(u)

u is explored

For every unexplored
neighbor v of u

DFS(v)

A DFS run
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Questions?



Connected components are disjoint

kobe bryant

steve nash
shaq o’neal

anthony davis

lebron james

kyrie irving

kevin love

michael jordan scottie pippen

Algorithm to compute 
ALL the connected 

components?

Run BFS on some node s. Then run BFS on t that is not connected to s

Can run Explore 
instead of BFS



Computing all CCs
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Questions?



Today’s agenda

Run-time analysis of BFS (DFS)



Stacks and Queues

Last in First out

First in First out



But first…

How do we represent graphs?



Graph representations

Adjacency matrix
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Adjacency List

(u,v) in E?O(1) O(n) [ O(nv) ]

All neighbors of u?O(n) O(nu)

Space?O(n2) O(m+n)

Better for 
sparse graphs 
and traversals



Questions?



2m = Σ u in V nu

Give 2 pennies to each edge

u v

Rest of the 
graph

nu=4

nv=3Total # of pennies = 2m

Each edges gives one penny to its end points

# of pennies u receives = nu


