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Q2b)

splutiont:

So there is no ROC and hence the Lapl

Given 2
(7)) = e u(r) + &2 u(—t) \-//

LIxOI=X() = [ [* utt) + e w(—t)] o= ar

00

—oo

a0
— 24 =
= I e () e dt + J' e wu(—t) ™ dt

0
2 — bt
J-e"e *dr + je 20 e~y

0 e

0
e—(S—Z)’ dr + je—(:+2)1 dr
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Converges if Converges if

Re(s) > 2 Re(s) < =2

does not converge for any real value of s

ace transform of the given signal doe

s not exist.
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Q3b)

The gifference equation governing the system is,
y{n) = x(n) — 0.25 y(n — 2)

L et us take Z-transform of the difference equation goveming the system with zero initial condition.
Zy(m)} = 2{x(n ~ 0.25 y(n — 2)}

Z{y(m)} = Z{x(n)} — 0.25 Z{y(n — 2)} [Z{xfn)} = Xizi
Y{(z) = X(2) — 0.25 z2 Y(2) I[r o
Y(2) + 0.252% Y(2) = X(2) [(Using stiting prozeny

{1 +0.252) Y(z) = X(2)

Yz} _ ¢ [T
A Trzz.nsrer function, X(z) ~ 1+ 025z 5

; Yi e ——————, .
-%man oy = [@+byta b b [ =1

e~ —r— s

we
1 - 1 B 22
~HZ = 7 02522 2 + 025  (z + )05)(z - ]05)

4 fraclion expansion we can write,

Byparfl
HE L2 =8 A . .
=~ = Z > 195 - 109 Z 05 + z -5 vihere A° is conjugate of A,
|
A= (z + [0.5) M‘ = (z + 05y ===
Z la-ps (z + j05) (z - a5y, , os
__.z _ -j0.s . i85 _ 1 _ oo
z — 05}, _os -i0.5 — j0.5 2(—|e.5) 2
. A =05
H(z) _ A + A _ G5 + 0.5
z  z+05 =z—J05 z+j05 z-]05
D5z 0.5z 0.5z 0.5z
~HE) = ‘ + - = +
z + {05 z - j0.5 z —(—j0.5) z - |05
The impulse responsa is obtained by taking inverse Z-transform of H(z).
~ impulse response, h(n) = 7' {H{z)} = Z"{z _Df:as) + g D-:l::t.s}
f z z z |
=o05|z" 2 N = .
[ = [_m} B {z i Sﬂ \z{a wot = —Z—

05 [(-105)" u(n) + (05" u(m)]
m the impulse response can be expressed as shown below.

Here, —j0.5 = 052—90° = 0.5£-n/2 = 0.5 £—-05x
+j0.5 = 0.5490° = 054n/2 = 0.5 405=

h(n) = 0.5[(0.52-05x)" + (0.520.57)") u(n)

05 [0.5"4 —0.5nm + O.S"LO.Srm] u{n)

0.5 {0.5)" [cos 0.5nx —jsin 0.5nx + cos 0.5nx +jsin 0.5nx] u() \
0.5 {0.5)" 2 cos 0.5nx ufn)

‘E:&=.____N:____H_-,__________:__— 0.5" cos (0.5an} u(n) : J
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[ Note: Thounfiec boxes In o labio ars considaradas zoras.)
Eachsamplaof r (M) Is given by,

Ty(m) = Z x{n) yin-m) = f: x{n) y,,{n): where y,.(n) = y(n—m)

s =m

To delarmine a sample of r_(m) at m = q multiply the sequence x(n) and poduct 5
. " b Ly, [n} 1o get a; )
\l.e,, mulliply the corresponding elem'érlts of the row x(n} and y._{n)). The fall 3 theg .
e Ay {n} ¥.in}) sum of all the samples of .{:apm:ixgse%

3
Whenm =-2 ; -2 = DY) =0+ 041104040 =1

na-2
Whenm =-1 P y-D = :_lx(n)y_1(n) =0+3+13+0+0 =4
Whenm = 0 P (0 = icx(n)y,,{n) =1+3+240 =6
Vhenm = 1 ; r () =i°)<(ﬂ)¥.(ﬂ) =1+6+240 =9
6a
Vhenm = 2 3 5,12} =A§x(n)y,(ﬂ) =04+0+24+6 +0 =8

5
m=5 ;) ‘Zx{“)y’(‘ﬁ c0+0+042 +8+0=2

R &

~ Creasvnirelation sequenie, m) = {1,4,8,6,8 2
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