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Read the syllabus CAREFULLY!
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Two comments on Programming

Programming is worth about 12% of your final grade

Algorithm design/proofs are worth about 82% of your final grade

Invest your time wisely

C++, Java, Python

from HW 1

331 is not the place to learn a new language! , @



Main Steps in Algorithm Design

Problem Statement Real world problem

Problem Definition Precise mathematical def

Algorithm

“Implementation” Data Structures

Analysis Correctness/Run time
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What can go wrong?

BEAnE maEEay




The situation is unstable!
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What happens in real life
NRMP

National Resident Matching Program

NRMP

National Resident Matching Program

Preferences NRMP

National Resident Matching Program
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plays matchmaker
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Stable Matching Problem

David Gale Lloyd Shapley



Questions/Comments?




Matching Employers & Applicants

Input: Set of employers (E)
Set of applicants (A)
Preferences

Output: An assignment of applicants to employers that is “stable”

For every x in Aand y in E such that x is not assigned to y, either
(i) y prefers every accepted applicant to x; or

(ii) x prefers her employer to y
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Questions to think about
1) How do we specify preferences?

2) Ratio of applicant vs employers

3) Formally what is an assignment? (perfect) matching

4) Can an employer get assigned > 1 applicant? m

5) Can an applicant have > 1 job? m

6) How many employer/applicants in an applicants/employers preferences?

All of them

7) Can an employer have 0 assigned applicants? m

8) Can an applicant have 0 jobs? m



Questions/Comments?




Non-feminist reformulation

N men
Each with a preference list

n women

Match/marry them in a “stable” way
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A valid matching




Not a matching




Perfect Matching




Preferences




Instability




Questions/Comments?




Discuss: Naive algorithm!

ceeling cat study yooth groop




The naive algorithm

Go through all possible perfect matchmgs S

If S is a stable matching

then Stop

Else move to the next perfect matching



Gale-Shapley Algorithm

David Gale Lloyd Shapley

e T
O(n3) algorithm




Moral of the story...




