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\[. Consider the discrete-time complex exponential sequence_xM For each of the following
~  statements, determine whether it is true or false. (2FEEE - HEFEH » ZEEEFD <) <10%>

a) The frequency indéx @, is dimensionless.
b) x[n] is indistinguishable from x,[n]=e’ Jeo27m where k is an integer.

¢) x[n] must be a periodic sequence.

!
d) x[n] is referred to has a higher frequency (i.e., the sequence oscillates more rapidly) whenever @, L e
increases.
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\//2. Determine whether the system T is (a) linear, (b) t ime-invariant, t, (c) Stakle] and (d) causal] Please justify s’

ﬂ
your answers. n>e
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3. Considera causal linear time-invariant system with the syste ctlon |

the input x[n] (%) ul nﬂ @%&e u[n] denotes the urgt step sz\iﬁuence)
-
(a) Find the response of the system. Q?v ‘Q g

{b) Find the ency, response of the system. \
(c) Write the difference equation-that characterizes the system \’x\ ‘ Q)*\ N

(d) Find the output y[n] for all values of n.

for any real sequence x{n]. <8%>

v4. Let X(e’®) denote the discrete-time Fourier transform of x[n] . Please show that ?X (e’“’) % X* ™) 1 & ﬁ\
% \
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V 5. (a) Concisely state the swhw W <6%>
(b) Let the continuous-time signals x{r) and y(¢) be band-limited t d 3 kHz, res pectively.
Determine the critical sampling frequencies for each of the following signals: <9%> > y
(? x(20). , T b Yk )
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i) x(f)* y() - @? 7
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/6. gonsider t}ae\system shown below, with the discrete-time system an W filter with cutoff % L
equUenCy.a
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N
/\b T (sampling period) T

(a) If x.(f) is bandlimited to 15 kHz what is the maximum value of T to guarantee the effective

continuous-time system also be an ideal lowpass fer? <7%>
(b) If 1/T= 24 kHz, what will the cutoff frequency (in Hz) of the effective continuous-time filter be?

e aa <5%:>
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9. For the two impulse responses shown below, determine which oneisa generalized linear-phase filter and

find its group delay. A =[5 cr-02 - <6%>
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8. Consider the block diagram shown below, where the distorting system Hi(z) is a stable and non-minithum- y
N =1 E]!
phase system with system function H,(z)= (-3 )(11 0.25z 3 , |z} >0.75. Find a stable and 0'13
(1-0.75z" )(ﬁ&. - —_— %
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causal compensating system that can achieve |S,(e’?)|=(S(e’” )/}, ie., the compensation of frequency- st
response m:gnjtude. R \/( ) R <9%> Q'#' e
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Distorting System Compensating System
Hfz ’ H{Z) >
s[n] 42) sq[n] - so[n]






