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Announcements

Project presentations start next Wednesday! Fill out poll linked from Canvas

announcement by tomorrow night if you have preferences over the date/order.
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Parties: 

Total population: 

Total population for party : ; total population for party : 

Desired number of districts: 

A redistricting map is a partition of the voting mass  where each

 is a pair of populations , with , .

A feasible partition is one where .
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Model #1: Graph partitioning

**For legal purposes, this is what

redistricting actually is!**

(But it's harder to work with analytically)

Underlying vertex-weighted graph: 

Population tolerance: 

Each district  must be a disjoint set of

vertices inducing a connected subgraph

For , and ,  obtained by

summing over vertices, using historical data
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Protocol #1: I-Cut-You-Freeze

Party 1 partitions the map into  districts

Party 2 freezes one district

Party 2 redraws the remaining unfrozen districts

It then goes back to Party 1 to freeze a district, and so on

...

Continue until all districts are frozen

The frozen districts become the final partition

In the geometry-free model, the

conversion from vote share to

seat share is somewhat close to

proportionality, with a closed

form as in the plots to the right.

Theorem (Pegden,

Procaccia, Yu, 2017)
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and the other party, , is the chooser

3. Party  divides  into two pieces

4. Party  chooses a piece

5. Party  redistricts their part of  and party

 redistricts the rest of the state.

Define-Combine (Palmer, Schneer,

DeLuca, 2023):

1. Party 1 makes  half-sized

districts

2. Party 2 pairs them up 

Threshold election (T-F, 2018):

1. Party 1 makes the redistricting map

2. Party 2 chooses a threshold

3. On election day, each party needs a

threshold of  to win a district.

Otherwise it is awarded randomly

to each party with probability 
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