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Assignment 1.

a) z(t) = (2 + 6in(2w100t)) cos(2w20t)
= (2 + 6 cos(2m100t — g)) cos(2m20t)
= 2 cos(2m20t)+
I (271006=F) | o—j(2m1006=F)\ 7 j2m20t | o—j2m20t
6
() )
J2m80t—T) | —j(2m80t—T)
= 2cos(2720t) + 3 (6 - —;6 - )
; I(2m1206-3) | o—j(2m120t—3)
+ 2

= 2cos(2m20t) + 3 cos(2780t — g) + 3 cos(2r120t — g).

Hence,A; = 2,w; = 2720,¢; = 0, Ay = 3,w; = 2180, ¢ = —% and
A3 = 3,&)3 = 27T]_20,¢3 = —%

b) Follows trivially from a).
C) fs > 2fmax = 240 Hz.
d) Sincef; > 2 fi.x We conclude thag(t) = z(¢).

e) Letz;(t) = 2cos(2m20t), x5(t) = 3 cos(2n80t—7) andzs(t) = 3 cos(2m120t—
5). Sincef, = 70 Hz we havey, (t) = =:(t). Moreover, we have

8 1
Ta[n] = 3608(27r§n — g) = 3cos(27r?n — g),

so thaty,(t) = 3 cos(2710t — 7). Also,

[n] = 3cos(2m2n — T ) = Beos(—2mon — 1) = Bcos(2mon + 1)
Tan| = COS\|Z2T—NnN — — ) = COS|—4Zm—Nn — — ) = COS| Z2TT—N —
3 7 2 72 7 9/

so thatys(t) = 3 cos(2720t + 5). Hence,

y(t) = 2 cos(2m20t) + 3 cos(2m10t — g) + 3 cos(2m20t + g)



Assignment 2:

a)
L-1 L-1 -
7 ‘m 1 — 2z Lelst
Hi(z) = sz = (zflejg)n = =
1—2z71el3
n=0 n=0
b) ForL = 4, H,(z) becomes
Hy(2) 1— 43 A ¥ Al
1{2) = — = — = —.
1—z7lels 24— 23efs 23 (2 —€l3)
. Ar o
C) Zeros:zt = el(5H2mh) = » — 0I(GH+3K) =0, ..., 3.

Poles: 3 poles at z=0, and one pole at ¢'5.

The impulse response is of finite length, and therefore itHRasystem. A
FIR system is always stable. This is also clear from the faat all poles
lie inside the unit circle.
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d)

Ml qAT
1 — e Hwel3

Hy () = -
1(e”) 1 —eiwvels
1— e 4(v5)
N 1—e9(«=3)
e i(0=5)2 [ pi(wo-5)2 _ oi(w-3)2
eiles)s \e8)s  eilen5)s
_ i(3e-3) sin(2(w — %))
sin(3(w — %))
Hence,
. sin(2(w — %))
[H(e™)] = sin(2(w — i))
2 3
Zeros atv = —¢, w = —F andw = . Atw = iF we getj and using

I'Hopital’s rule (or Taylor series expansiosin(z) ~ z for smallz) we get
|H(e’5)| = 4. The phase response is given by

. 3
4H@W):—§w+g.
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e) |H (/s )| = 0 thusy,[n] = 0. |H(e’3)| = 4 and ZH(e?5) = 0, thus
yp = 4e15"T2) | H(e?)| = V3 andZH (e°) = I, thusy; = 2v/3e/%. The
output of the system is thus given by

yln ]—46] — 2V/3e’3.

f) Hy(z) =1— 271
9) H(z) = Ha(2)H:(2).
h) We can swap the order &f,(e’*) and H, (¢’*). Hence,
Hy(e7) = 1 — 7% = ¢79%/2 (3912 — ¢=19/2)
= 2je %2 sin (w/2) = 2e77“/27 3 sin (w/2) .

At w
ZH (e

0 we haveH,(¢’°) = 0. Further we havel,(e’5) = 0.5 and
+

'5) = Z. Thereforey[n] = 0.5 - 4e/(5"F315) = 2¢7(5n

)

wl=| II



Assignment 3:

1—2271 z—2

H(z) = - .
=T 0T =204

b) Zero at: = 2 and a pole at = 0.4. Since the pole lies inside the unit circle,
the system is stable.

) x[n] = d[n]:

0 n <0
yln] = hin] =141 n=0
(1-2-047104" n>0.

1
l—az

d) The inputz[n] = 2¢’3"u[n] is of the standard forna"u[n] &
Settinga = €73, we find

2
X =g

—q1 -

e) The outpul’(z) of the system is given by

-2t 2
1 —=04z1 1 —eisyL

Y(z) = H(2)X(2)

f) We use patrtial fraction expansion to find the coefficehtsnd B in
A B

Y(z) = 1—0.4z71 + 1—el5-1
We find
A=Y (2)(1 =045 |ogy = ——>
1 —2.5e73
and
1 2 —4e 73



Using the inverse-transform of each term we find

y[n] = A0.4"u[n] + Bel5"u[n).

~
transient steady state




