EE32 Solution Set 1

1-)
pe n3 0,and neven
sn(pn) n3 0,and nodd
exp(pn) N <0,and nis prime
0 n<0,and nisnot prime

x[n] =

re = lim|Xn]["" =lim{p =, sn(pn)}*" = im{p°,0} =p°

o n _7— n -1N — e AP — AP
r, —%|x[n]| =lm{e” 0" =lim{e” ¥} =e

Therefore ROC is={z:p © <|7 < ¢’}

2-)
-1N" i 3
h[n]:( D" /n -|f n31l
0 if n<0
(@)
- - I - 1
x[n]:h[ n]/|h[ n]| .|f h-njt0
if h[-n] =0
s 3 s 1 :
Then y[0]= q Xk]h-k] = a |[n-k]|=a o7 ¥ ; hence the system is not stable.
k=-¥ k=-¥ k=1
(b)
-D" ifn31
Try X[n] =
v Xl 0 if n<0
_ 3 D :
Then y[n]= q XKlh[n- k]=a ” ; which divergesas n® ¥ ; hence, the system
k=-¥ k=1 N -
is not stable.
3)
1. x[n] isreal and right-sided
2. X(z) hasexactly 2 poles
3. X(z) has two zeroes at the origin
4. X(z) hesapoleat z = 1-e P '®
5. X(1)=8/3

Since the system is real and right sided, poles should occur as conjugates, and since the
system has two zeroes at the origin, our function look like this up to a constant term:
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. And also we know that X (1) =8/3, therefore ¢ = 2.

Hence, X(z) =— =— .And adso x[n] is right-sided; so the ROC
2°-1/22+1/4 4z°- 2z+1
is:{z:%<|z|}
4)
iv.
L 20 1
L Wlo:l w10 121]W/10.HencetheangleisF(w):tan'lge 11W29
1+ jw 1+w el0- w g

Therefore, the group delay comes out to be:
_dR(w) _ 11w? +110
dw  w*+101w’ +100
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Vil.
_i _ 2 i _ 3
1. jW/fl.O = 1-11w</10 1(121W/1(2) w* /10) . Hence the angle
1+ jw- (jw) (1- W) +w
. 11w/10+ wW? /100
isF (w) =tan 2 LW 8 Therefore, the group delay comes out to be:
1- 1w /10 4

CdF(w) _ 110+91w’ +1Iw”
dw  100- 99w? +99w* +w°
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My license for the Matlab expired, so | am going to give you the code, you can run it on
your own computer:

num = [-1/10,1];
den=[1, 1];

func = tf(num, den);

figure(l);
bode(func);

num = [-1/10,1];
den=1[1,1, 1];

func = tf(num, den);

figure(2);
bode(func);



