
Theorem 0.1 (May’s Theorem). For any 2-candidate election with an odd number of voters, the

only voting system which never ends in a tie, is anonymous (every voter is treated equally), is

neutral (every candidate is treated equally), and is monotone is majority rule.

Proof. Suppose we are given a voting system which never results in a tie, is anonymous, is neutral,

and is monotone. We will show that this voting system is equivalent to majority rule. I.e., whoever

receives the most votes wins.

Suppose for contradiction that our voting system is not equivalent to majority rule. So there must

exist some election where say candidate A receives more votes than candidate B but the voting

system determines B as a winner.

Let b be the number of votes received by B in this election, and let a be the number of votes

received by A. By assumption, a > b, and a+ b is the total number of votes.

Since B won with b votes, by monotonicity, B would also win in another election where some of the

voters of A switched to vote for B (and all the current B voters remained B voters). In particular,

B would win with a votes since a > b.

But because every voter is treated equally and every candidate is treated equally, A would also win

with a votes according to the voting system. That is, A would be a winner of the original election.

But we assumed B won, so now A and B are both winners. This contradicts that the voting system

never results in a tie. 2

Theorem 0.2 (Arrow’s Impossibility Theorem). With 3 or more candidates and any number of

voters, there does NOT exist a voting system that

1. always produces a winner,

2. satisfies the unanimity condition,

3. satisfies Independence of Irrelevant Alternatives condition,and

4. is not a dictatorship.

A proof of Arrow’s Impossibility Theorem can be found here: https://brilliant.org/wiki/

mathematics-of-voting/#arrow
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