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1.  REPRESENTATIVE PROBLEMS

‣ Gale–Shapley demo



Gale–Shapley demo

2

1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Atlanta proposes to Wayne

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Atlanta proposes to Wayne

Wayne accepts  
(since previously unmatched)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Yolanda

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Yolanda

Yolanda accepts  
(since previously unmatched)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Chicago proposes to Wayne

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Chicago proposes to Wayne

Wayne accepts  
(and renounces Atlanta)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus
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students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Atlanta proposes to Val

Val accepts  
(since previously unmatched)

hospitals’ preference lists

students’ preference lists



Gale–Shapley demo

11

1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Val

Val rejects  
(since she prefers Atlanta)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Yolanda

Yolanda accepts  
(and renounces Boston)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Wayne

Wayne rejects  
(since he prefers Chicago)

hospitals’ preference lists

students’ preference lists
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Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Val

hospitals’ preference lists

students’ preference lists



Gale–Shapley demo

18

1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Val

Val rejects  
(since she prefers Atlanta)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Xavier

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Boston proposes to Xavier

Xavier accepts  
(since previously unmatched)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

El Paso proposes to Wayne

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

El Paso proposes to Wayne

Wayne rejects  
(since he prefers Chicago)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

El Paso proposes to Yolanda

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

El Paso proposes to Yolanda

Yolanda accepts  
(and renounces Detroit)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Xavier

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Xavier

Xavier rejects  
(since he prefers Boston)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta
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Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Wayne

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Wayne

Wayne rejects  
(since he prefers Chicago)
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students’ preference lists



Gale–Shapley demo

29

1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Zeus

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

Detroit proposes to Zeus

Zeus accepts  
(since previously unmatched)

hospitals’ preference lists

students’ preference lists
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1st 2nd 3rd 4th 5th

Atlanta Wayne Val Yolanda Zeus Xavier

Boston Yolanda Wayne Val Xavier Zeus

Chicago Wayne Zeus Xavier Yolanda Val

Detroit Val Yolanda Xavier Wayne Zeus

El Paso Wayne Yolanda Val Zeus Xavier

1st 2nd 3rd 4th 5th

Val El Paso Atlanta Boston Detroit Chicago

Wayne Chicago Boston Detroit Atlanta El Paso

Xavier Boston Chicago Detroit El Paso Atlanta

Yolanda Atlanta El Paso Detroit Chicago Boston

Zeus Detroit Boston El Paso Chicago Atlanta

 
STOP  

(stable matching)

hospitals’ preference lists

students’ preference lists


