EEE4001F: Digital Signal Processing

Class Test 2
23 April 2009
Name:
Student number:
I nfor mation

e The testis closed-book.
e This test hasour questions, totalling 20 marks.
e Answerall the questions.

e You have 45 minutes.




1. (5 marks) Consider the discrete-time signal

-1 n=20

2 n=1
x[n] =42 n=2

1 n=3

0 otherwise

Calculate the 4-point DFK [k] of x[n].



2. (5 marks) A linear time-invariant filter has the followitrgnsfer function:
H(z)=3+4+5z1—4z72 45773 7,74

(a) Find the impulse response of the filter.
(b) Does the filter have a finite or an infinite impulse resp@naéy?

(c) Does the filter have a linear phase response? Why?



3. (5 marks) A system has the impulse respdr|gaé = «d[n] + BS[n — 1]. What conditions
are required o andp for it to have a causal and stable inverse?



4. (5 marks) Consider the following sampling system:

Wideband inputsignal_____ | Apc — g gml—_?)“?s;:d%s:fnz | 5 Sampled signa
e =0.

x(t) x[n]

Explain, with clear motivation, what is wrong with this capdration. What consequences
will this fault have?



Fourier transform properties

Sequences|n], y[n] TransformsX (e/®), Y (e/®) Property
ax[n] + by|[n] aX(e/®)+bY(e/?) Linearity
x[n —ngl e /0nd X(e/?) Time shift
e/®0" x[n] X(e/(@—®0)) Frequency shift
x[—n] X(e=/®) Time reversal
nx[n] J % Frequency diff.
x[n] * y[n] X(e /®)Y (e /®) Convolution
x[n]y[n] = [T X(e/9)Y (e/©@=9)db Modulation

Common Fourier transform pairs

Fourier transform
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Common z-transform pairs
Sequence Transform ROC
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