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Exercise 1 [5 Pkt]
Use Jensen’s inequality to prove the Holder inequalties for p, ¢ € (0, 00) such that Ilj+% =1.

Exercise 2 [5 Pkt

Let 4 be a finite measure on a measurable space (€2, 4). Let f : @ — R be measurable,
nonnegative and integrable. Define

pr(A) :/fd,u VA e A
A
Show that pis is a measure on (€2, .A).
Exercise 3 [5 Pkt]

Let M be the set of all measures on the measurable space (€2, .4).

1. Let p ~ v, if and only if 4 < v and v < p. Show that pu ~ v is an equivalence
relation.

2. Show that for finite measures p and v, p ~ v is equivalent to 0 < j—; < 0 p-a.e.

Hint: You may use the Radon-Nikodym theorem

Exercise 4 [5 Pkt]

Let (£2,.A) be a measurable space, where the o-algebra A contains all points, i.e. {w} € A
for all w € €. Let u and v be finite and discrete measures on A.

1. Give a necessary and a sufficient condition for v < p.

2. Assume v < p. Calculate all densities of v with respect to u.

Hint: The measure p is called finite and discrete if there are at most countably many
w; € Qand p; > 0 with >, p; < oo, such that

w= mei.



