Algorithmic Foundations of Collective Decision Making: Tutorial 2
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1. Consider the symmetric additively separable hedonic game (N, u) with N =
{a;: 1 < i < 4} and utilities given by the figure below, where & € R is a
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2. Prove the following theorem stated in the lecture: Every symmetric ASHG ad-
mits a Nash stable coalition structure.
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3. Construct a symmetric additively separable hedonic game whose core is empty.
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4. Consider an instance Z of the stable matching problem such that when we exe-
cute the Gale—Shapley algorithm on Z with men as the proposing side and when
we execute it with women as the proposing side, we get the same matching,
which we will denote by S.

Prove or disprove the following statements:

(a) There exists a unique stable matching for Z.

(b) At least one person receives their top choice in S.
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5. Suppose the Gale—Shapley algorithm outputs a matching .S on instance Z. Con-
sider a subset of men M’ C M, and modify Z so that for each man m € M’ his
top-ranked woman in the new instance is the woman he is matched to in S (and
otherwise their rankings over women are arbitrary); the preferences of the men
in M \ M’ remain unchanged. Denote the modified instance by Z’. Argue that
the Gale-Shapley algorithm outpus S on Z’ as well.
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