EEE4001F: Digital Signal Processing
Class Test 1
17 March 2011

Name:

Student number:

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

e You have 45 minutes.

. (5 marks) Ifz[n] is the signal below

then plot the following:

(@) yi[n] = z[2n - 2]

(b) y2[n] = x[—n — 1]

(€) ys[n] = z[n] * d[n — 1]

(d) yaln] = z[n — 1] x ufn — 1]
(€) ys[n] = z[n] — z[n —1].



2. (5 marks) Consider the system below

,,,,,,,,,,,,,,,,,,

whereh[n] = §[n] — 26[n — 1] — 6[n — 2].
(a) FindH (e’«), the Fourier transform df[n).
(b) Find and plot the effective impulse resporigg[n] linking the inputz[n] and the output

y[n].

(c) Give an expression for the effective system transfection He(e7) in terms of H (e7%).

3. (5 marks) Suppose we have the following cascade of a#-filtérs:

z[n] y[n]
——| Hi(e’%) Hy(e?)
where
Hy(e7%) ! and Hy(e9%) !
e = — e = —
! 1—geiv ’ 1—ge v

(@) Findh[n] such that the input[n] and output[n] satisfy the relationship
y[n] = hin] * z[n].
(b) Findg[n] such that:[n] = g[n] * y[n].



4. (5 marks) Consider the minimum-phase system with trafisfetion Fourier transform properties

1—(1/2)z7t , ,
(Z) = W, Sequences(n], y[n] TransformsX (e’“), Y (e’“) Property
- ( / )Z azx[n] + by[n] aX (e?¥) + by (e7¥) Linearity
where the region of convergenceli$ > 1. oln = ndl eI X(e) Time shif
g g € i$ > 3 9907 gn] X(ef(w=w0)) Frequency shift
(a) Find a difference equation linking the inptjt:] and the outpug[n]. [—n] X(e™9%) Time reversal
nz[n] %fjw) Frequency diff.
X(e77)Y (e77v) Convolution

(b) Find the impulse response of the system. s o]
z|n|*xyn

(c) Find the transfer function of a causal and stable syshetnis the inverse off (), and a[n)y[n]
sketch the poles, zeros, and region of convergence of tesda system in the z-plane.

= [T X (7)Y (e7“")ds  Modulation

Common Fourier transform pairs

Sequence Fourier transform
4[n] 1
é[n — no) e—dwno
1 (—oo <n<o0) DR oo 278 (w + 2mk)
a™uln] (la| <1) Ti*]z
u[n] 1—(:+7w + 20 o O(w 4 27k)
(n+ Da™ufn] (a] < 1) —
0 we < w| <7
wfn] = {; 0< n-S M 51,,[:‘(‘1(\17;))/2] o—iwM/2
otherwise
elwon Done oo 210 (w — wo + 2mk)

Common z-transform pairs

Sequence Transform ROC
é[n] 1 All z
u[n] #1— [z} >1
—ul—-n —1] H+1 |z <1
§ln —m] z7™ All z exceptO or co
a"uln] —l_ulz,l [z > al
—a"u[-n —1] —17;;*1 [z] < lal
na™uln] ﬁ |z| > |a|
—na"u[—n — 1] ujjﬁ |z| < |al
™ <n< -1, -
i amnt g el >0
cos(won)u[n] % |z > 1
1-rcos(wg)e™! |zl > r

n
" cos(won)uln] 1—27cos(wg)z— L1 +r2z—2




