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H(Z) is a stable system => ROC includes unit disc.
Let H(Z) = H1(Z) + H2(Z) + H3(Zz).

*For H1(Z) :we have p = -1/2 < 1, so p belongs to a causal system and

h[n] =é(—§j u(n)

*For H2(Z): we have p = 4 >1, and the system is stable so p belongs to a non
causal system

h,[n] = ‘732(4)“u(—n 1

* For H3(Z): we have p = 3 > 1, and the system is stable, so p belongs to a non
causal system

n[n =22 3)’uC-n-1)
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H(Z) is anti-causal

h[n]=—-(2)"u(=(n+2)-1)=2.(2)"u(-n-1)
= h[n]=-(2)""*u(-n=3)-(2)""'u(-n-1)
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Problem 2:

a) x[n]=0[n+1]+% 8[n] +a[n-1]+ 3, u[n-2]

h[n] = 0[n+1] - O[n] + O[n-1]

x[n] h[n]
32
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Method one:

O[n+1]+ Y% O[n] ﬁ

+9[n-1]+ /> u[n-2]
Method two:
Flip and Slide:

Y[n] = %)g[m] h[n-m]

x[n]
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b) x[n] = (-3)"u[-n-1] h[n] = ("2)"u [n+2]
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Y[n] =X x[m] h[n-m] = g -3)"u[-m-1](%)"™u[n—m+2]

l n—-m+2>0
-m-1>0 m<n-+2
m< -1
X[m] / h[n-m]

C n+2

We have 2 regions we must consider:



For n+2 > -1, the convolution summation is:
1 o 1 -1

Y]=% 3)"(%)"™=(%)" Z(-Y)™ =(%)"| 1+ =-15(%)", n>3
m=- o0 m=1

For nt+2 < -1, the convolution summation is:

n+2 )

© -n-3
Y= ("B =(04) T )t =(A) | (T - ()"

1 _ 1 _( 1/6)—n—2

=(%)"| 1+ 1+ Y

il = (%) [ =%+ (- ) ™2 1= (%) [ (- ') ™2 1= (" )36)(-3)", n<-3
total y[n] =-"/7 (¥2)" u [n+3] + 2'%; (-3)" u[-n -4]

Now a & b verified with Z-transforms:

AX@2)=z+%+z" +hz" H(z)=z-1+z""

Y2)=(z+%+z"' +°hzY)(z-1+27")

=2zt +Yz—Yt+Yhz -z 22+ 3/22'1—3/22'2+3/2z'3

=7 Yz +3htz 'm0
y[n] = 8[n+2] — % d[n+1] +*/, &[n] + d[n-1] — ¥ 6[n-2] + */» 6[n-3]

b) X(z)=-1/(143z") |z <3 H(z)=2Z"{h[n]} =Z"{ (% )*(%)"? u[n+2]
H(z)=_47 |z > 1%

1-%z!
Y(z) = -4 7 , h<|z|<3

(1+3z(1-%z™

Y(z)= A+ B , 2<|z| <3
(1+ 3z (1-%z™

withA=__ -4 = -24/7
1-% z!
7z =-1/3
B=_4 = 4/7
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Y(2)= -24/7  + 47 1 <l|z| <3
(1+3z7h (1-% z™h

y’ [n] =% (-3)" u [-n-1]+ 7 (%) u [n]
y[n] =y’ [n+2] =7 (-3)" u [-n-3] + Y7 (%)™ u [n+2]
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Problem 4:

y(t)=x(t) *h(t).

Using Flip and Slide, we observe different regions of time that give different
areas as one graph (x(t) for example ) moves along the t-axis and getting into
intersection with the graph of the other signal (h(t)).

We get the following output signal:

0 t<-1
I-t -1<t<0
—1+4t O<t<l1
-t+4 I<t<2

y(t)=<-3t+8 2<t<3
t—4 3<t<4
8—2t 4<t<5
t-7 S<t<7
0 t>7

b) X(t)=e*Yu(2-t) and h(t)=4e'u(t-1)
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then
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Problem 5
QX(S)=£
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x(t)=0, t>0 => ROC:

fort+4+2 =0
fort +2 <2
fort —1 =10
for ¢t = 2
Re(s) <4

ya):—ge“uc4)+%e”ma)
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S — S+2
ROC: -2 < Re(s)<4

e Y© 75, 369

X(s) s+5 (5+2)(5+5)
s> H(S) = ——
(S+5)(s+2)
ROC : Re(s) > -2
S
H(s) = (s+5)(s+2)
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and ROC is Re(s)>-2
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Problem 8

0, else.
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(b) z(t) = e 3 sin 2¢

X(w) = T,‘c(r)e"f"""dr

-

3 W
e ™ r51112!+J M 73 sin 2t

2ji =2t 2jt =2jt
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6 6

:2;(9+(2—n) Tor (2w

. sin(t) d | [ sin(2t)
(¢) z(t) = * —
Y mt dt T

X(w) = j"’; x(H)e™ ™ dt

() =-axllr}* x2(s)
= X(w) = X1(w).X2(w)

xI(#) = isin c(t) == X1(w) = iﬁRe cr(E) _Re C}‘(E)
T jn 5 >
and

X2 = lisin(Zr) => X2(w) = L Jw(F (sin(21)))
T dt T

e
. W
and sin 2t = _
2j
X(w) = Y(w) .G(w)
Y(w)= rect (w/2)

g (t) = df/dt => G(w) = jw F(w) where f)t) = sin(2t)/T

2 G(w) = w[ §(w-2)+8(w+2)]

Therefore,
= X(w) = rect(w/2). wl[ 3(w-2)+3dWw+2)]
= X(w) =0
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{d) ={f) = 2=

let

x1(f) = te™

= ift <0,x1(f) = &
ift >0,x1(f) =™

0 aw
= X1(w) = [ dr+ [ dt

1 1
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