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Two-sided matching
Handout for stable marriage 

(on Canvas)
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8

Alvin Roth
Nobel Prize 2012
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Lloyd Shapley
Nobel Prize 2012
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Stable matching

Given n men and n women, where each man ranks all 
women and each woman ranks all men, find a stable 
matching.

Stable matching: There exists no unmatched pair (X, Y) that 
prefer each other over their matched partners.
• Such (X, Y) pair if exists is called a "blocking pair"
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Perfect matching

Each person is matched to another

Necessary condition: # men = # women
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Is there always a perfect matching that’s 
stable?
• Yes, Gale-Shapley algorithm (1962)
• Deferred acceptance algorithm
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Demo
https://gale-shapley.com
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https://gale-shapley.com/
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Gale-Shapley algorithm:
Men-proposing version
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Gale-Shapley algorithm

• Thm 1.2.1. The algorithm terminates with a stable matching.
• Thm 1.2.2. Men-proposing version is men-optimal [ordering 

of men doesn't matter]
• Thm 1.2.3. Men proposing version is the worst for women 

[each woman gets the worst man subject to the matching 
being stable]
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Best for proposers 
Worst for recipients
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Best for proposers 
Worst for recipients

2

1
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Applications
beyond kidney exchange
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Residency matching

Hospitals interview 
candidates and rank 
them

Candidates rank hospitals 
that interviewed them
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NYC high school matching

• Around 80K 8-th graders are matched to around 500 high schools
• Each student ranks at most 12 schools
• Schools rank applicants
• 'But schools continue to tell parents and students — “with a wink” — that 

they may be penalized if they don't list their school first.'
(https://www.dnainfo.com/new-york/20161115/kensington/nyc-high-
school-admissions-ranking)

• Match by DOE
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https://www.dnainfo.com/new-york/20161115/kensington/nyc-high-school-admissions-ranking
https://www.dnainfo.com/new-york/20161115/kensington/nyc-high-school-admissions-ranking
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Content delivery networks (CDN)
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