
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN
Department of Electrical and Computer Engineering

ECE 410 Digital Signal Processing

Problem Set 6
Fall 2010

Issued: 09/27/2010. Due: 10/04/2010
Prof. Bresler, Prof. Hasegawa-Johnson

Problem 1

For each of the following sequences:

(i) Determine the z-transform, X(z) =
∑∞

n=0 x[n]z
−n, if it exists.

(ii) Include with your answer the region of convergence of the z-transform in the z-plane.

(iii) Specify whether or not the DTFT of the sequence, Xd(ω) =
∑∞

n=−∞ x[n]e−jωn, exists.

1. x[n] = 3nu[n]

2. x[n] = cos(n2 )u[n]

3. x[n] = sin(nπ4 )u[n]

4. x[n] =
(
1
4

)n
u[n] +

(
1
8

)n
u[n]

5. x[n] =
(
1
2

)n−1
u[n− 1] +

(
4
5

)n−1
u[n− 2]

6. x[n] = 2n (u[n]− u[n− 10])

7. x[n] = (1/8)nu[n] + (1/2)n−1u[n− 1] + (1/8)n−2u[n− 2]

8. x[n] = n cos(n/2)u[n]
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Problem 2

For each of the following z-transforms:

• Sketch the pole-zero plot.

• Assume the sequences are causal (i.e. zero for n < 0) and sketch the region of convergence (ROC).

• Compute the inverse z-transform, corresponding to the ROC you determined.

1.

X1(z) =
z−1

1 + 2jz−1

2.

X2(z) =
1− 1

3z
−1

1 + 3
4z

−1 + 1
8z

−2

3.

X3(z) =
1 + z−2

1− 5
2z

−1 + z−2

4.

X4(z) =
1− 3z−1

1 + 0.5z−1 + 0.25z−2
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