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Exercise 10.1. (2 Points)

Prove that the plurality social choice function does not always ful�ll the condorcet-winner condition

(CWC).

Exercise 10.2. (2 Points)

Show that a social choice function is incentive compatible (IC) if and only if it is monotone.

Exercise 10.3. (2 Points)

Show that there is no social choice function for three or more alternatives that satis�es the always-

a-winner (AAW), independence of irrelevant alternatives (IIA) and the condorcet-winner condition

(CWC).

Exercise 10.4. (2 Points)

Let n be odd. Show that the Median-rule for single-peaked preferences ful�lls the condorcet-winner

condition (CWC).

Exercise 10.5. (2+2+2+2+2 Points)

Consider a beach that can be represented by the interval [0, 1]. There are n people visiting the

beach and visitor i has a most favorite spot si ∈ [0, 1]. We would like to place ice-cream sellers at

the beach. We ask every visitor for the most preferred position bi ∈ [0, 1] and each visitor i has an
incentive that an ice-cream seller gets placed as close as possible to si. Let b = (b1, . . . , bn). First,
assume that we only place a single ice-cream seller at position p1 ∈ [0, 1].

a) Let dΣ(p1, b) be the total distance of all reported positions to the ice-cream seller at p1, i.e.,

dΣ(p1, b) =

n∑
i=1

|bi − p1| .

Is there an incentive-compatible mechanism without money such that dΣ(p1, b) is minimized?

Prove your answer.

b) Consider the maximum distance of any visitor to p1, i.e.,

dmax(p1, b) = max
i∈N
|bi − p1| .

Is there an incentive-compatible mechanism without money such that dmax(p1, b) is minimi-

zed? Prove your answer.



For the following tasks, assume we place two ice-cream sellers at p1, p2 ∈ [0, 1].

c) Consider again the maximum distance of any visitor to the next ice-cream seller. Let

dmax(p1, p2, b) = max
i∈N
{min(|bi − p1|, |bi − p2|)} .

Is there an incentive-compatible mechanism without money such that dmax(p1, p2, b) is mini-

mized? Prove your answer.

d) Consider the following max-min-mechanism: Choose p1 = maxi bi and p2 = mini bi. Is this
mechanism incentive compatible?

e) Prove that the max-min-mechanism is a 2-approximation for the maximum distance, i.e.,

dmax(p1, p2, b) ≤ 2 · min
q1,q2∈[0,1]

dmax(q1, q2, b) .

The exercise sheets and more information about the course can be found at http://algo.cs.

uni-frankfurt.de/lehre/agt/winter1920/agt1920.shtml
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