EEE4001F: Digital Signal Processing 1. (5 marks) For the signai[n] below
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plot the following:
(@) yi[n] = z[n] + z[-n]
Name; () y2[n] = z[n]z[—n]

| () y3[n] = z[n] — z[n — 1]
Student number: ) yaln] =" z[k]
(€) ys[n] = x[n] * z[n].

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

e You have 45 minutes.




2. (5 marks) For what values afis the signalz[n] = e/“™ periodic with a period of 8? 3. (5 marks) Supposen] has the DTFTX (¢/*), and consider the signg|n] defined as

follows:
x[n/2] n even
yln] =
0 n odd

(@) Ploty[n] if z[n] is the following:
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(b) Find a general expression for the DTE{e’) of y[n] in terms of X (e/+).



4. (5 marks) A linear time-invariant system has system fionct

6z —2
H(Z):m7

Find the impulse response of a stable inverse system. Igthgsse system causal?

2| > 1/2.

Fourier transform properties

Sequences|n|, y[n] TransformsX (e?*), Y (e7*) Property
az[n] + by[n] aX(e?*) + bY (e7) Linearity
z[n — ng) eTIwnd X (e1@) Time shift
eI@0m 1 [n] X (el (@=w0)) Frequency shift
z[—n] X(e™7v) Time reversal
naln) X Frequency diff.
z[n] * y[n] X(eTI®)Y (e9%) Convolution

z[n]y[n]

L [T X(e7)Y (e ~D)do  Modulation

Common Fourier transform pairs

Fourier transform

Sequence
é[n] 1
8[n — ng) e~Iwno

1 (—o0o<n<oo0)
a™uln] (la|] <1)

Done oo 2w (w + 27k)
1
1—ae—Jw

u[n] o+ Tl o T (w + 2mk)
(n+1a"uln] (Ja| <1) Tae—ToyZ
sin(wen) X (&) = 1 Jw| < we
o 0 we < |w| <7
wln] = 1 0<n<M sinfw(M+1)/2] —jwM/2
0 otherwise sin(w/2)
eiwon SR oo 278 (w — wo + 27k)

Common z-transform pairs

Sequence Transform ROC
§[n] All z
u[n) T |z] > 1
—u[—n —1] 17171 lz] <1
§[n —m] z=™ All z exceptO or co
a™uln] 1—a1z71 [z] > al
—a"u[—n —1] 71_;2,1 |z] < lal
na"uln] (17“:;71)2 |z| > |al
—na™u[-n — 1] e |21 < lal
n <n<N-— _
R 21> 0
cos(won)uln] 172IC;:::L§21217:Z72 |z > 1
1—rcos(wg)z—t 2] > r

r™ cos(won)uln]

1—2rcos(wg)z—1+r22—2




