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Aufgabe I.2.5

a) up(t) = û · e−at, a =
2

tp

allg: up(t) = up(t−mtp) =
∞∑

m=−∞
u(t−mtp)

c
¯µ

=
1

tp

tp∫
0

(
û · e−at

)
· e−j2πµf0tdt

c
¯µ

=
û

tp

tp∫
0

e−t(a+j2πµf0)dt → c
¯µ

=
û

tp

[
−1

(a+ j2πµf0)
· e−(a+j2πµf0)t

]tp
0

c
¯µ

=
−û

atp + j2πµ

[
e−(a+j2πµf0)tp − e0

]
c
¯µ

=
−û

2 + j2πµ

[
e−(2+j2πµ) − 1

]
, e−(2+j2πµ) → e−2 · ej2πµ︸ ︷︷ ︸

=1

c
¯µ

=
û

2 + j2πµ

(
1− e−2

)
→ c

¯0
=
û

2

(
1− e−2

)

b) c
¯1

=
û

2 + j2π

(
1− e−2

)
→ komplex konjugierte → 2− j2π

2− j2π

=
2û
(
1− e−2

)
− j2πû

(
1− e−2

)
4 + 4π2

≈ (0, 03977− j0, 125)û

B1 = 2|c
¯1
| = 2û

√
0, 039772 + 0, 1252 = 0, 26û

Φ1 = arg{c
¯1
} = arctan

(
Im{c

¯1
}

Re{c
¯1
}

)
ϕ1 = Φ1 +

π

2
= arctan

(
−0, 125

0, 03977

)
+
π

2
≈ 0, 308 → ϕ1 = 17, 6◦
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