A 1. REPRESENTATIVE PROBLEMS

PEARSON

e
Addison
Wesley

» Gale-Shapley demo

N\ Moot Desip

R JON KLEINBERG - EVA TARDOS

Lecture slides by Kevin Wayne
Copyright © 2005 Pearson-Addison Wesley

http://www.cs.princeton.edu/~wayne/kleinberg-tardos

Last updated on 7/29/17 6:10 PM



Gale-Shapley demo

hospitals’ preference lists

RN T

2nd
Atlanta Wayne Val Yolanda Zeus Xavier

HoH i Yolanda  Wayne Val Xavier Zeus
@l[e=ls[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
students’ preference lists %

Val Eugene  Atlanta Boston Dallas Chicago

WEWGEEM Chicago  Boston Dallas Atlanta Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Dallas Chicago  Boston

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

Atlanta Yolanda Zeus Xavier

HoH i Yolanda  Wayne Val Xavier Zeus
@l[e=ls[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists

Val Eugene  Atlanta Boston Dallas Chicago
Wayne Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago  Boston

Zeus Dallas Boston Eugene Chicago Atlanta

-

Atlanta proposes to Wayne

~




Gale-Shapley demo

hospitals’ preference lists

RN T

Ind

Atlanta Wayne Val Yolanda Zeus Xavier
HoH i Yolanda  Wayne Val Xavier Zeus
@l[e=ls[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists
Val Eugene  Atlanta Boston Dallas Chicago
WEWGEEM Chicago  Boston Dallas Atlanta Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Dallas Chicago  Boston

Zeus Dallas Boston Eugene Chicago Atlanta

-

-

Atlanta proposes to Wayne

Wayne accepts
(since previously unmatched)




Gale-Shapley demo

hospitals’ preference lists

Atlanta Wayne Val Yolanda Zeus Xavier
Boston Wayne Val Xavier Zeus
@l[e=ls[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
Boston proposes to Yolanda
students’ preference lists X

Val Eugene  Atlanta Boston Dallas Chicago

WEWGEEM Chicago  Boston Dallas Atlanta Eugene

Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

RN T

Ind

Atlanta Wayne Val Yolanda Zeus Xavier
Mo i Yolanda  Wayne Val Xavier Zeus
@l[e=ls[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists
Val Eugene  Atlanta Boston Dallas Chicago
WEWGEEM Chicago  Boston Dallas Atlanta Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta

-

-

Boston proposes to Yolanda

Yolanda accepts
(since previously unmatched)




Gale-Shapley demo

hospitals’ preference lists

RN T

2nd
Atlanta Wayne Val Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Chicago Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier

N
Chicago proposes to Wayne

students’ preference lists

& J

Val Eugene  Atlanta Boston Dallas Chicago
Wayne Boston Dallas Atlanta Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

Chicago proposes to Wayne

Wayne accepts

students’ preference lists X (and renounces Atlanta)
Val Eugene  Atlanta Boston Dallas Chicago
WEWGEEE Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
students’ preference lists X

Atlanta proposes to Val

o

Val Eugene Boston Dallas Chicago

WEWAIES Chicago  Boston Dallas Eugene

Xavier Boston  Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Val Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists

Val Eugene = Atlanta Boston Dallas Chicago
WEWGEEE Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta

-

-

Atlanta proposes to Val

Val accepts
(since previously unmatched)

o

J

10



Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
students’ preference lists X

Dallas proposes to Val

o

Val Eugene Atlanta Boston Chicago

WEWAIES Chicago  Boston Dallas Eugene

Xavier Boston  Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
B
Dallas proposes to Val
Val rejects
students’ preference lists (since she prefers Atlanta)
S )
Val Eugene Atlanta Boston Chicago
WEWGEEE Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Dallas Chicago = Boston
Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Mo i Yolanda  Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists

Val Eugene Atlanta Boston Chicago
WEWAIES Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Chicago = Boston

Zeus Dallas Boston Eugene Chicago Atlanta

Dallas proposes to Yolanda
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Wayne Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

Dallas proposes to Yolanda

Dianne accepts

students’ preference lists X (and renounces Boston)
Val Eugene Atlanta Boston Chicago
WEWGEEE Chicago  Boston Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta



Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Val Xavier Zeus

Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

( )
Boston proposes to Wayne

students’ preference lists

& J

Val Eugene Atlanta Boston Chicago

WEWAIES  Chicago Dallas Eugene

Xavier Boston  Chicago Dallas Eugene  Atlanta

\OIEGHEN  Atlanta Eugene Dallas Chicago
Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Val Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus

Eugene Wayne  Yolanda Val Zeus Xavier

( )
Boston proposes to Wayne

Wayne rejects

students’ preference lists (since he prefers Chicago)
N J
Val Eugene Atlanta Boston Chicago
WEWAIES  Chicago Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

\OIEGHEN  Atlanta Eugene Dallas Chicago
Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
students’ preference lists X

Boston proposes to Val

o

Val Eugene = Atlanta Chicago

WEWAIES  Chicago Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta

\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
4 )
Boston proposes to Val
Val rejects
students’ preference lists X (since she prefers Atlanta) y

Val Eugene = Atlanta Chicago
WEWAIES  Chicago Dallas Eugene
Xavier Boston  Chicago Dallas Eugene  Atlanta
\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier
~
students’ preference lists X

Boston proposes to Xavier

o

Val Eugene = Atlanta Chicago
WEWAIES  Chicago Dallas Eugene
Xavier Chicago Dallas Eugene  Atlanta
\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

Dallas Yolanda Xavier Wayne Zeus
Eugene Wayne  Yolanda Val Zeus Xavier

students’ preference lists

Val Eugene = Atlanta Chicago
WEWAIES  Chicago Dallas Eugene
Xavier Boston Chicago Dallas Eugene  Atlanta
\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta

-

-

~
Boston proposes to Xavier

Xavier accepts
(since previously unmatched)

J
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier
Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

Dallas Yolanda Xavier Wayne Zeus

Eugene Yolanda Val Zeus Xavier

J

( )
Eugene proposes to Wayne

students’ preference lists

Val Eugene = Atlanta Chicago

WEWAIES  Chicago Dallas

Xavier Boston Chicago Dallas Eugene  Atlanta

\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier
Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

Dallas Yolanda Xavier Wayne Zeus

Eugene Yolanda Val Zeus Xavier

( )
Eugene proposes to Wayne

Wayne rejects
(since he prefers Chicago)

& )

students’ preference lists

Val Eugene = Atlanta Chicago

WEWGEEE Chicago Dallas
Xavier Boston Chicago Dallas Eugene  Atlanta
\OIEGHEN  Atlanta Eugene Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Yolanda Xavier Wayne Zeus

Eugene

olanda Val Zeus Xavier

students’ preference lists

Val Eugene = Atlanta Chicago
WEWGEEE Chicago Dallas
Xavier Boston Chicago Dallas Eugene  Atlanta
\GIETCEW  Atlanta Dallas Chicago

Zeus Dallas Boston Eugene Chicago Atlanta

Eugene proposes to Yolanda
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier
Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

Dallas Xavier Wayne Zeus

Eugene Yolanda Val Zeus Xavier

students’ preference lists
Val Eugene = Atlanta Chicago
WEWGEEE Chicago Dallas
Xavier Boston Chicago Dallas Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta

Eugene proposes to Yolanda

Yolanda accepts
(and renounces Dallas)
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Wayne Zeus
Eugene Yolanda Val Zeus Xavier
~
students’ preference lists X

Dallas proposes to Xavier

o

Val Eugene = Atlanta Chicago

WEWAIES  Chicago Dallas

Xavier Boston Chicago Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
Dallas Wayne Zeus
Eugene Yolanda Val Zeus Xavier
~
students’ preference lists X

Dallas proposes to Xavier

Xavier rejects
(since he prefers Boston)

o

J

Val Eugene = Atlanta Chicago
WEWGEEE Chicago Dallas
Xavier Boston Chicago Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
BENEH Zeus
Eugene Yolanda Val Zeus Xavier
~
students’ preference lists X

Dallas proposes to Wayne

o

Val Eugene = Atlanta Chicago

WEWGEEE Chicago

Xavier Boston Chicago Eugene  Atlanta

A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier
Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

BEVER Zeus

Eugene Yolanda Val Zeus Xavier

a B
Dallas proposes to Wayne

Wayne rejects
(since he prefers Chicago)

& /

students’ preference lists

Val Eugene = Atlanta Chicago

WEWGEEE Chicago
Xavier Boston Chicago Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
BENEH
Eugene Yolanda Val Zeus Xavier
~
students’ preference lists %

Dallas proposes to Zeus

~

Val Eugene = Atlanta Chicago
WEWGEEE Chicago
Xavier Boston Chicago Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Boston Eugene Chicago Atlanta
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val

BENEH Zeus
Eugene Yolanda Val Zeus Xavier

students’ preference lists

Val Eugene = Atlanta Chicago
WEWGEEE Chicago
Xavier Boston Chicago Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta

-

Dallas proposes to Zeus

Zeus accepts
(since previously unmatched)

o

J
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Gale-Shapley demo

hospitals’ preference lists

Val

Atlanta Yolanda Zeus Xavier

Boston Xavier Zeus
Ol[e:s[e Wayne Zeus Xavier Yolanda Val
BENEH Zeus
Eugene Yolanda Val Zeus Xavier
~
students’ preference lists X

STOP
(stable matching)

Val Eugene = Atlanta Chicago

WEWGEEE Chicago
Xavier Boston Chicago Eugene  Atlanta
A\ GIEGCER  Atlanta Eugene Chicago

Zeus Dallas Boston Eugene Chicago Atlanta
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