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• There are n boys and n girls
• Each girl has her own ranked preference list of all the boys

– Eg girl #1 highest prefs is boy #3 and lowest is girl #1

• Each boy has his own ranked preference list of the girls
• How should we match them (1-to-1)
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• Maximizing total satisfaction
• Maximizing the minimum satisfaction

– Western Europe

• Minimizing the maximum difference in mate ranks
– Sweden

• Maximizing the number of people who get their 
first choice
– Barbie and Ken Land

Etc etc
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%1	������7	%1	������7	
•• MorningMorning

– Each girl stands on her balcony
– Each boy proposes under the balcony of the best girl 

whom he has not yet crossed off

•• Afternoon (for each girls with at least one proposal)Afternoon (for each girls with at least one proposal)
– To today’s best offer: ““ Maybe, come back tomorrowMaybe, come back tomorrow””

(putting him on a string) (putting him on a string) 
– To any other boy : ““ No, I will never marry youNo, I will never marry you””

•• EveningEvening
– Any rejected boy crosses the rejecting girl off his list.

}Until all boy are on strings.
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• Each girl must have a suitor other than b
(By previous Lemma, once a girl has a 
suitor she will always have at least one) 

• The n girls have n suitors, b not among 
them. Thus, there are at least n+1 boys

5 �����+
��
��
Steven Rudich: www.discretemath.com 

www.rudich.net

������	������	 ��������#���� �)����������#���� �)��

���	 
���������������	 �������	 
���������������	 ������.. +�)�+�)�

> < ������������������������������
�������������)��

� ��? ��@��."

> = ����+�)����������������)��������0% �1-�������
�����������
���
��+�����+����	 �������������
���"�

> ���������-������(	 �������+�)��
����(�+�+��)�
������
�
�����
A���������	 �������
����@��."�

Steven Rudich: www.discretemath.com 
www.rudich.net

' ����4�� ��*��� ��������#�� 
���' ����4�� ��*��� ��������#�� 
���

���	 
�������+�2��+(�����2�
�
�� "���	 
�������+�2��+(�����2�
�
�� "

8 (��
��
���������8 (��
��
���������

Steven Rudich: www.discretemath.com 
www.rudich.net

������	������	 ��;������������2�
�
�����;������������2�
�
���

2��+(��+��)���#"���
��������"2��+(��+��)���#"���
��������"

• Let b and g be any couple in T.

• Suppose b prefers g* over g. We will argue that g* prefers 
her husband over b.

• During TMA, boy b proposed to g* before he proposed to g.
Hence, at some point g* rejected b for someone she 
preferred. 

• By the Improvement lemma, the person she married was 
also preferable to b.

• Thus, every boy will be rejected by any girl he prefers to his 
wife. T is stable.  QED. 
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• Suppose, for a contradiction, that some boy gets rejected by 

his optimal girl during TMA. 

• Let t be the  earliest time at which a boy b (Bart) got rejected 

by his optimal girl g (Gill)

• Gill rejected Bart because she said “maybe” to a preferred

boy  b* (Stan).

• Stan had not yet been rejected by his optimal girl (by the 

definition of  t ). 

• Therefore,

– Gill is either the optimal girl of Stan,  or 

– Gill is better than the optimal girl of Stan. Steven Rudich: www.discretemath.com 
www.rudich.net
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– Gill is as at least as good as his wife.
• Gill wants Stan more than her husband in S

– Bart is her husband in S and she rejects him for Stan in 
TMA
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• By assumption, g likes b better than her husband in S
• b likes g better than his wife in S

– (since g is his optimal girl)

• So (g,b) is a rogue couple.
• Therefore, S is not stable. 
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