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DER UNIVERSITÄT TÜBINGEN
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Aufgabe 1: Let Ω = [0, 1] and ρ : Ω → R+
0 be the constant density on Ω, i.e. ρ(x) = 1

or all x ∈ Ω.

Let for any X = (x1, x2, . . . , xN) ⊂ ΩN the empirical density ρemp
X be given by ρemp

X (x) =
1
N

∑N
j=1 δ(x− xj).

Find a X ∈ ΩN such that dBL(ρ, ρemp
X ) is minimal. What is infX∈ΩN dBL(ρ, ρemp

X )?

Discuss the case of general ρ : Ω→ R+
0 with ‖ρ‖∞ < C for some C ∈ R+.

Aufgabe 2: Let A,B ⊂ R6N , ρemp
A/B : R6 → R+

0 be given by

ρemp
A (a) :=

N∑
j=1

δ(a− aj) ρemp
B (a) :=

N∑
j=1

δ(a− bj)

Show that dBL(ρemp
A , ρemp

B ) ≤ ‖A−B‖1.

Aufgabe 3: Let At = (Xt, Vt) and At = (X t, V t) be given via

ẋjt =vjt v̇jt =
1

N − 1

∑
j 6=k

f(xjt − xkt )

ẋ
j

t =vjt v̇
j

t = f(xjt)

Assume that ‖f‖L <∞ and ‖f‖∞ <∞. Show that for any t ≥ 0

lim
N→∞

E
(
N−1

∥∥At − At

∥∥
1

)
= 0 .

Hint: It suffices to use the Tschebychew–version of the Law of Large Numbers.


