
Lecture 6

CSE 331
Feb 7, 2020



If you need it, ask for help.
Take advantage of OHs

(No one came on Wed!)



Read recitation notes



Reading Assignments and 
Preparation Videos



Sign-up for mini projects

Deadline: Friday, Feb 28, 11:00am 



Questions/Comments?



Stable Marriage problem

Set of men M and women W

Matching (no polyandry/gamy in M X W)

Perfect Matching (everyone gets married)

Instablity

m w

m� w�

Preferences (ranking of potential spouses)

Stable matching = perfect matching+ no instablity

M and W with     
preferences

Stable Matching



Remember Two Questions

Does a stable marriage always exist?

If one exists, how quickly can we 
compute one?



Moral of the story…

>



Rest of today’s agenda

Run of GS algorithm on an instance

Prove correctness of the GS algorithm

GS algorithm



Gale-Shapley Algorithm (cont.)



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



Preferences

Michael

Dwight

Jim

Pam

Angela

Holly



GS algorithm: The Office Edition

1 2 3

3

4

4 6

65

51 2



Any other stable matching in this example? 

1 2 3

3

4

4 6

65

51 2

No!



Observation 1
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

Once a man gets 
engaged, he remains 
engaged (to “better” 

women)



Observation 2
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 set S of engaged pairs as the final output

If w proposes to m after 
m’, then she prefers m’

to m



How many iterations?
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 set S of engaged pairs as the final output

n2


