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Exercise 3.1. (2+3 Points)

a) The bimatrix-game battle of sexes is de�ned by the following matrix.

Zeil Eintracht

1 6

Zeil

2 6

5 2

Eintracht

5 1

Write down an exact potential function for this game.

b) Construct a 2x2 bimatrix-game with a pure Nash equilibrium and without exact potential

function. Prove that there is no exact potential function.

Exercise 3.2. (2+2+1 Points)

a) For which α does the function dr : {1, . . . , n} → N with dr(x) = x2 ful�ll the α-bounded
jump property?

b) Let d : {1, . . . , n} → N be a positive, monotonically increasing function with bounded slope,

i.e.

|d(x1)− d(x2)| ≤ K · |x1 − x2|

for some constant K. Does it ful�ll the (K + 1)-bounded jump property?

c) Let d : {1, . . . , n} → N be a positive, monotonically increasing function with (K+1)-bounded
jump property. Is it true that

|d(x1)− d(x2)| ≤ K · |x1 − x2|

for all x1, x2 ∈ {1, . . . , n}?



Exercise 3.3. (4 Points)

A weighted congestion game is called a singleton game if |Si| = 1 for all i ∈ N and Si ∈ Σi. Prove

that singleton weighted congestion games with strictly increasing delay functions dr are ordinal

potential games.

Hint: Lexicographical decrease.

Exercise 3.4. (4 Points)

Finish the proof from the lecture and show that weighted congestion games with a�ne delay

functions have a pure Nash equilibrium.

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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