
Vorlesung: Signale und Systeme WS 2011 (Prof. Michael)

Beschreibung: Lösungsmitschrift (Aufgabe I.3.1)
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1

Aufgabe I.3.1

a) U(f) =

∞∫
−∞

u(t)e−j2πftdt

u(t) =



U0

T
(t+ T ), −T 6 t 6 0

−U0

T
(t− T ), 0 6 t 6 T

0, sonst

U(f) =

0∫
−T

U0

T
(t+ T )e−j2πftdt +

T∫
0

−U0

T
(t− T )e−j2πftdt (auch mit Symmetrieeigenschaften lösbar)

=
U0

T

 0∫
−T

(
te−j2πft + Te−j2πft

)
dt−

T∫
0

(
te−j2πtf + Te−j2πft

)
dt


Additionstheoreme:

∫
eaxdx =

1

a
eax

∫
xeaxdx = (ax− 1)

1

a2
eax

=
U0

T

([
(−j2πft− 1)

1

(j2πf)2
e−j2πft − T

j2πf
e−j2πft

]0
−T

−
[
(−j2πft− 1)

1

(2jπf)2
e−j2πft +

T

j2πf
e−j2πft

]T
0

)

=
U0

T

([
− 1

(j2πf)2
− T

j2πf
− (j2πfT − 1)

1

(j2πf)2
ej2πfT +

T

j2πf
ej2πfT

]

−
[
(−j2πfT − 1)

1

(j2πf)2
e−j2πfT +

T

j2πf
e−j2πfT +

1

(j2πf)2
− T

j2πf

])

=
U0

T

[
− 2

(j2πf)2
− j2πfT

(j2πf)2
ej2πfT +

j2πfT

(j2πf)2
e−j2πfT +

1

(j2πf)2
ej2πfT +

1

(j2πf)2
e−j2πfT

+
T

j2πf
ej2πfT − T

j2πf
e−j2πfT

]

=
U0

T

[
− 2

(j2πf)2
+

1

(j2πf)2
ej2πfT +

1

(j2πf)2
e−j2πfT

]

=
U0

T

1

4π2f2

[
2−

(
ej2πfT + e−j2πfT

)]

Additionstheorem: cos(x) =
ejx + e−jx
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U(f) =
U0

T

1

4π2f2

(
2− 2 cos(2πfT )

)
Additionstheorem: sin(α)2 =

1

2
− 1

2
cos(2α)

=
U0

T

1

π2f2
sin(πfT )2

∣∣∣∣TT
= U0 · T · sin(πfT )

2

π2f2T 2
= U0 · T · si(πfT )2
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