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Exercise 1 Theory (4 Points)

a) How does the function represented by the Fourier Transformation change
by increasing or decreasing the number of coefficients considered? Is the
Fourier Representation always accurate? (2 Points)

b) Describe the characteristics of the Dirac Function? What is its main role?
(2 Points)

Exercise 2 Fourier Transformation Exercises
(15 Points)

a) Given are the functions

f (x) =

{
0 −5 ≤ x < 0
3 0 ≤ x ≤ 5

(1)

with period 10 and the function

f(x) = x2 (2)

with period 2 π. Compute their Fourier coefficients and the corresponding
real Fourier Series.

(5 Points)

b) Compute the Fourier transformation of the following functions:

f(x) = exp−αt u(x) (3)

f(x) = exp−2t+4 u(x− 2) (4)

where

u (x) =

{
0 −∞ < x < 0
1 0 ≤ x <∞ (5)

(5 Points)

c) Compute the complex Fourier Series and coefficients of the following func-
tion:

f(x) =
A

T/2
t, |t| < T/2 (6)

(5 Points)
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