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Exercise 1. Let ¢ € T a,b] be a step-function.
(i) Show that there are m, M € R such that

m<é< M.

[2 points]
(ii) Show that

fgb(:z:)dx = /ab¢(yc)da: = /ab o(x)d.
[2 points] B

[Hint. Show that fab ¢(z)dz is the greatest lower bound of A(¢) and the least upper bound of
B(¢) |

Exercise 2. Let the Dirichlet-Function Dir : [0, 1] — R, defined by

{1 ,€QnI0,1]

Dir(x):=9 ¢ ze1n(o.1],

Show that

i 1
/ Dir(z)dz =1 & / Dir(z)dx = 0.
0 Jo_

[4 points]



Exercise 3. Calculate the following integrals:
1
/ (220 4 32299) do;,

/ sin xdx,

cos xdz,

ﬁo\

exp(x

[4 points]

Exercise 4. Let the function f : R*™* — R be defined by
f(z) = xIn(z) — =,

for every x € R.
(i) Find the derivative f’(zg), where xy € RT.

[2 points]
(ii) Calculate the integral
2
/ In(z)dzx.
1

[2 points]

Submission. Wednesday 29. January 2020, in the Exercise-session.

Discussion. Wednesday 29. January 2020, in the Exercise-session.



