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v

Maximize total satisfaction.

Maximize number of first choices.

v

v

Maximize worse off.

v

Minimize difference between preference ranks.
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So..

Produce a pairing where there is no running off!
Definition: A pairing is disjoint set of n boy-girl pairs.
Example: A pairing S = {(Brad, Jen); (BillyBob, Angelina)}.

Definition: A rogue couple b, g* for a pairing S:
b and g* prefer each other to their partners in S

Example: Brad and Angelina are a rogue couple in S.
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TMA is optimal!

For boys? For girls?
Theorem: TMA produces a boy-optimal pairing.

Proof:
Assume not: there are boys who do not get their optimal girl.

Let t be first day a boy b gets rejected
by his optimal girl g who he is paired with
in stable pairing S.

b* - knocks b off of g’s string on day t — g prefers b* to b
By choice of t, b* prefers g to optimal girl.
= b* prefers g to his partner g* in S.

Rogue couple for S.
So S is not a stable pairing. Contradiction.

Notes: S - stable. (b*,g*) € S. But (b*,g) is rogue couple!
Used Well-Ordering principle...Induction.
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How about for girls?

Theorem: TMA produces girl-pessimal pairing.

T — pairing produced by TMA.

S — worse stable pairing for girl g.

In T, (g,b) is pair.

In S, (g,b*) is pair.

g likes b* less than she likes b.

T is boy optimal, so b likes g more than his partner in S.
(g,b) is Rogue couple for S

S is not stable.

Contradiction.

Notes: Not really induction.
Structural statement: Boy optimality = Girl pessimality.
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Quick Questions.

How does one make it better for girls?
SMA - stable marriage algorithm. One side proposes.
TMA - boys propose.
Girls could propose. = optimal for girls.
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