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5. Aufgabenblatt zur Vorlesung
»Probability Theory*

1. Let (9, A, 1) be a measure space. Show that if f € £1(Q, A, u), then for each € > 0 there
is a 0 > 0 such that p(A) < ¢ implies [, |f| du < e.

2. Let (Q, A, ) be a measure space and f € L}(Q, A, ). Show that for e > 0 there exists a
p-integrable function g = Y"1 a; - 14, € S(€, . A) such that

/If—g| dp < e.

Moreover, if y is finite and A is generated by an algebra Ay C P(2) then g can be taken with
A, ... A, € A,.

In the sequel, the underlying measure space is denoted by (€2, 21, ).

3. Let f,, f € £°. Prove or disprove f, = f = f, g f and f, g f=f =

4. Let p,q € [1,00] such that 1/p+ 1/q = 1. Moreover, let f,, f € £° and g,, g € £9 such that
fo = f and g, = g.
a) Show that f, - g, £, f-g.
b) Let A € 2 and assume that u(A) < oo or p = 1. Show that
lim [ f.dp= / fdu.
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