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EXERCISE SHEET 3

Exercise 1: Typicality
For a continuous function f: R — C with [ |f(2)]? da = Hfﬂg < 00, show that for the Lebesgue
measure A of the set of points where the function is larger than a given € > 0 the following holds:
C
Mz eR:[f(2)] > e}) < 5,
where C' is a positive constant. Determine C.

Exercise 2: Rademacher Functions and Independence
The Rademacher functions r; : [0,1) — {0,1} map = € [0,1) to the k-th digit of its binary
representation.

a) Use the Rademacher functions to write z € [0,1) as a series of the form Y, x,27%.
b) With the notation Py(a) = A({f'(a)}) and
,,,,, folar,..an) = A{fi (@) NN f7an)}), show that

Prk17"~kan (Okys s 0k,) = HPTICZ (Ok.)
=1

where ¢, € {0,1} fori=1...n.
¢) Compute for n > 1 € N:

A({x €1[0,1): irk(m) = l})
k=1



