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Assignment 1.

Consider the following input signal to an ideal C-to-D cortee
z(t) = (4 + 2 cos(27100t)) 7270
a) Using the inverse Euler formula, we have

z(t) = (4 + 2 cos(2w100t)) /2™
= (4 4 ed2mlo0t o efj27r100t> 250t

— 46j27r50t T €j27r150t T 67j27r50t

The spectrum trivially follows from this; three componeatdrequencies
-50, 50 and 150 Hz.

b) The signal is periodic with period 1/50 = 0.02 s.
c) In order to avoid aliasing, we must hafe> 2 f,,.. = 300 Hz.
d) Sincef; > 2fu. We havey(t) = z(t).
e) The sampled signaln] is given by
x[n] — 40275055 + 127150555 4+ e 9275055,
= 4l T 4 I EN 4 eI F
= 4@j2?wn + @_j%rn -+ e—j%n.
Hence,

y(t) —_ 46j27r50t + 67j27r100t + 67j27r50t'

f) The sampled signat|n| is given by

.T[n] _ 46j27r50% 4 ej27r150% + 67j27r50%
— 4€j27m 4 €j67m 4 67j27m

=44+1+1=6.

Hencey(t) = 6 for all ¢.



Assignment 2:

Consider the linear time-invariant system whose systerotiom 7 (z) is given
by

H(z)=(1—e2z71) (1 - &™) <1 - ej%ﬂz_1> :

a) The zeros are: = i, z = ¢J™, 2 = €i'5. The poles arez = 0 (3 times).
The system is an FIR system and is therefore stable.

b) The frequency response is

]w ok _ sin 2w) g
He Ze sin( cu/2)6 o
c) Plots of|H (e/*)| andZ H (') for —m < w < 7.
Consider the following inputs to the system:

r1[n] = 2 + cos(mn — 3=).

To[n] = 3cos(fn — 7).
z3[n] = 5 cos(3n).
d) The corresponding outputs are

y1[n] = 8.
y2[n] = 0.
ys[n] ~ 5cos(3n).
Consider the input[n] = 3d[n] — 30[n — 3].
e) The corresponding output is
y[n] = 3(8[n] +d[n — 1] + d[n — 2] — 0[n — 4] — d[n — 5] — d[n — 6]).

Consider a suddenly applied inptjiz] whosez-transform is given by
_
1 —eimz=1’
f) The outputis
y[n] = do[n] + d[n — 2.

X(z) =



Assignment 3:
A linear time-invariant (LTI) system has a frequency regggiven by:
on 1 —3e7
H(ej”) == %
1—35e
2
a) The corresponding system function is
1—3271

b) The zero i = 3.
The pole isz = 1/2.
Since the pole is located inside the unit circle in the complplane, the
system is stable.

Assume the input to the systemuig:] = d[n].

c) The corresponding output is the impulse response given by

hn] = (%)nu[n] 3 (%)n_l uln — 1.

Assume the input to the systemiig:] = 26[n| — 36[n — 1].
d) Using superposition, the corresponding output is

y[n] = 2h[n| — 3h[n — 1].

Assume that[n] = ¢72"u[n] is a suddenly applied input.

e) Using partial fraction expansion &f(z), we find

yln] = A (%) uln] + BeiEmufn],

steady—state
transient

with
5 ~ 1-3e7i7

A=————andB=——.
1—2e2 1 —0.5¢’2



