
UNIVERSITY OF ILLINOIS
Department of Electrical and Computer Engineering

ECE 417 Multimedia Signal Processing

Lecture 1 Sample Problem Solutions

Problem 1.1

x[n] = − sin

(
3πn

5

)
+ 3 cos

(
2πn

5

)

Problem 1.2

X(jΩ) = −jπδ(Ω − 14000π) + jπδ(Ω + 14000π) + 3πδ(Ω − 16000π) + 3πδ(Ω + 16000π)

Sketch should show delta functions at ±14000π and ±16000π with areas of −jπ, jπ, 3π, and 3π.

X(ejω) = jπδ

(
ω − 3π

5

)
− jπδ

(
ω +

3π

5

)
+ 3πδ

(
ω − 2π

5

)
+ 3πδ

(
ω +
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5

)
Sketch should show delta functions at ±3π/5 and ±2π/5 with areas of −jπ, jπ, 3π, and 3π.

Problem 1.3

X(jΩ) =

(
1

2j

)
1

100π + j (Ω − 1000π)
−
(

1

2j

)
1

100π + j (Ω + 1000π)

Sketch should show peaks at ≈ ±1000π with amplitudes of 1/200π and bandwidths of 200π.

Problem 1.4

X(ejω) =

(
1

2j

)
1

1 − e−( π
20+j(ω−π

2 ))
−
(

1

2j

)
1

1 − e−( π
20+j(ω+π

2 ))

Sketch should show peaks at ≈ ±π/2 with amplitudes of 10/π and bandwidths of π/10.
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