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The Cake-Cutting model

A continuous resource is represented by the interval [0, 1] (the "cake").
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Assumptions:

For  agents, an allocation is a partition

of  into ,

where each  is a finite union of

intervals. (Intervals are closed, and can

overlap at endpoints.)
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Existence theorems

There is always an envy-free allocation in which each piece is connected.

Theorem (Stromquist, 1980)

With n players, we can cut the cake in  places to obtain an allocation  where,

for all , .

Theorem (Alon, 1987)

We'll sketch a proof an easier version, that uses  cuts and only works when 

is a power of 2.

A consensus halving is a piece of cake  such that  for all .

A consensus halving always exists using at most  cuts.

Lemma (Alon, West, 1986)
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Query complexity of Proportionality

The query complexity of proportionality is .

Theorem (Dubbins, Spanier, 1961)

The query complexity of proportionality is .

Theorem

Main idea behind algorithm (Even, Paz, 1984): Have every agent score the cake where

they would divide in half, then cut at the median mark and recurse on both halves.
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Strategy in Divide-and-Choose

Strategic setting (Tucker-Foltz, Zeckhauser, 2024):
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Each good is divisible

Respond at:

pollev.com/jtuckerfoltz255 or

bit.ly/jtfpoll or
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