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HW 1 post-mortem



If you need it, ask for help



Advice from TAs



True/False piazza polls



Mini Project choice due in 2 weeks



Your UBIT ID is

xyz if your email ID is xyz@buffalo.edu

NOT

xyz@buffalo.edu

Your UB person number



Today’s agenda

O(n2) implementation of the Gale-Shapley algorithm 

Some practice with run time analysis



Questions?



g(n) is O(f(n))

g(n)

n0

c*f(n) for some c>0

n



Properties of O (and Ω) 

Transitive g is O(f) and f is O(h) then
g is O(h)

Additive g is O(h) and f is O(h) then
g+f is O(h)

Multiplicative g is O(h1) and f is O(h2) then
g*f is O(h1*h2)

Step 1 // O(n) time
Step 2 // O(n) time

Overall: 
O(n) time

While (loop condition) // O(n2) iterations
Stuff happens // O(1) time

Overall: 
O(n2) time



Gale-Shapley Algorithm
Intially all men and women are free

While there exists a free woman  who can propose

Let w be such a woman and m be the best man she has not proposed to

w proposes to m

If m is free

(m,w) get engaged

Else (m,w’) are engaged

If m prefers w’ to w

w remains free
Else

(m,w) get engaged and w’ is free

Output the engaged pairs as the final output

At most n2 iterations

O(1) time
implementation



Arrays and Linked Lists
n numbers a1,a2,…,an

a1

a2

a3

an

1

2

3

n

a1 a2 a3 an

Front
Last

Array Linked List

Access ith element O(1) O(i)

Is e present? O(n) (O(log n) if sorted) O(n)

Insert an element O(n) O(1) given pointer

Delete an element O(n) O(1) given pointer

Static vs Dynamic Static Dynamic



Implementation Steps

(0) How to represent the input?

(1) How do we find a free woman w?

(2) How would w pick her best unproposed man m?

(3) How do we know who m is engaged to?

(4) How do we decide if m prefers w’ to  w?



Overall running time

Init(1-4)

n2 X ( Query/Update(1-4) )



Questions?



Puzzle

Prove that any algorithm for the SMP takes Ω(n2) time



Main Steps in Algorithm Design
Problem Statement

Algorithm

Problem Definition

“Implementation”

Analysis

n!

Correctness Analysis



Reading Assignments

Sec 1.1 and Chap. 2 in [KT]



Up Next….
Problem Statement

Algorithm

Problem Definition

“Implementation”

Analysis

A generic tool 
to abstract 

out problems



Graphs
Representation of relationships between pairs of entities/elements

Entities: News hosts

Relationship: Mention 
in other’s program

Vertex/Node

Edge



Graphs are omnipresent
Airline Route maps



What does this graph represent?

Internet



And this one?
Math articles on Wikipedia



And this one?


