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Chapter 1

1.1

a) One dimensional, multichannel, discrete time, and digital.
b) Multi dimensional, single channel, continuous-time, analog.
¢) One dimensional, single channel, continuous-time, analog.
d) One dimensional, single channel, continuous-time, analog.
e) One dimensional, multichannel, discrete-time, digital.

(
(
(
(
(
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Chapter 2

2.1

Refer to fig 2.1-1.
(b) After folding s(n) we have

2/3

Figure 2.1-1:

21
-n)=<...0,1,1,1,1,=,=,0,... 7.

#=n) { P33 }

After delaying the folded signal by 4 samples, we have
21
— 4)=<...0,0,1,1,1,1,=,=,0,...p.
x( n Jr ) { ’?7 ) ) ) 9 37 37 b }

On the other hand, if we delay x(n) by 4 samples we have

2
-,1,1,1,1,0,... ;.
7377’777 }

W =

w(n —4) = {'”?’0’

Now, if we fold z(n — 4) we have

W N

1
z(—n—4) = {...0,1,1,1,1, ,3,0,2,...}
5
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()
2 1
—n+4)=1{...0,1,1,1,1,%,-,0,...
:I:( n+) { 9’?77’33377 }

(d) To obtain xz(—n + k), first we fold x(n). This yields #(—n). Then, we shift x(—n) by k
samples to the right if £ > 0, or k£ samples to the left if £ < 0.

(e) Yes.
z(n) = %6(71 -2)+ %5(71 +1)4+un) —u(n —4)
2.2
x(n) z{ 0,1,%,1,1,%,%,07 }
(a)
a(n —2) = {...0,971,1,1,1,;7;,0,...}
(b)

(c)
11
m(n—l—?):{...0,1,1,17%,2,2,0, }
(d)
x(n)u(?—n)z{...0,1,%,1,1,0,0,...}
(e)
m(n—l)é(n—?;):{...(T),O,I,O,...}
()
z(n®) = {...0,2(4),2(1),2(0),z(1),2(4),0,...}
= 0 1 1,1,1 L 0 }
{ B AN A
(8)
ze(n) = x(n)—‘;x(—n)?
11
z(—n) = {...0,2,2,1,1,%,1,0,...}
_ { ot 1y, 111y }
o T4 4727777474
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(h)
z(n) —x(—n)
Zo(n) = 5
_{ L SRS SRS U U U I }
SRR SR St AL i i
2.3
(a)
0, n<0
u(n)—u(n—l)zé(n):{ 1, n=0
0, n>0
(b)
" 0, n<0
k_Z_OOé(k):u(n):{ oy
= 0, n<0
kz:%a(n—k):{ Lonso
2.4
Let
1
ro(n) = 3 fa(n) + 2(-n)]
7o) = 3le(n) — (~n)
Since
ZTe(—n) = ze(n)
and

it follows that
z(n) = ze(n) + zo(n).

The decomposition is unique. For

2(n) = {2,3,%,5,6},

we have

ze(n) = {4,4,4%,4,4}

and

2o(n) = {—2,—1,9,1,2}.

7
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2.5
First, we prove that
Z ze(n)zo(n) =0
Z ZTe(n)zo(n) = Z Te(—m)zo(—m)
= — Z Ze(m)xz,(m)
= — Z Ze(n)xo(n)
— Z Ze(n)zo(n)
=0
Then,
Yo ) = Y [we(n) + zo(n))?
= Z xz(n)—i— Z CE?)(TL)-F Z 27 (n)zo(0)
= E;+Eo ) )
2.6

(a) No, the system is time variant. Proof: If

2(n) > yn) = a(n?)
z(n—k)—=y(n) = z[(n—k)?
= z(n®+k* — 2nk)
7 y(n—k)
(b) (1)
xz(n) = {O, %, 1,1,1,0,.. }
(2)
y(n) = z(n?) = {...,0,1,%,1,0,...}
(3)

Mn—m_{”ﬂQ%LLLQ”}

8
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(4)
ﬂn—%={~w%&LLLL&~}
(5)
mm%ﬂwm—m—{mﬁﬁ@%Qme}
(6)
ya2(n) # y(n — 2) = system is time variant.
(c) (1)
z(n) = {%,1,1,1}
(2)
Mn)::{%OJLOJL—l}
(3)
y@z—Q)::{%O,LOJLOAL—l}

(4)
ﬂn—%z{%QLLLLl}

(5)
ya(n) = {9,071,0,0,0,0,—1}

(6)

ya(n) = y(n — 2).

The system is time invariant, but this example alone does not constitute a proof.
(d) (1)

y(n) = nx(n),

mm:{“waLLLLa”}
T

(2)
mm—{”w%Lz&“}
(3)
Mnm{“ngQLZ&“}
(4)

ﬂn—%:{”wQ%QLLLL”}

9
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(5)
y2(n) =Tlx(n—2)]={...,0,0,2,3,4,5,...}

(6)

y2(n) # y(n — 2) = the system is time variant.

2.7

(a) Static, nonlinear, time invariant, causal, stable.
(b) Dynamic, linear, time invariant, noncausal and unstable. The latter is easily proved.
For the bounded input (k) = u(k), the output becomes

n+1
0, n<—1
y(n) = Zu(k):{n—i—? n>-1

k=—oc0

since y(n) — 0o as n — oo, the system is unstable.
(c) Static, linear, timevariant, causal, stable.
(d) Dynamic, linear, time invariant, noncausal, stable.
(e) Static, nonlinear, time invariant, causal, stable.
(f) Static, nonlinear, time invariant, causal, stable.

2.8
(a) True. If
v1(n) = Ti[z1(n)] and
v2(n) = Ti[z2(n)],
then
a1z1(n) + agza(n)
yields

av1(n) + agva(n)

by the linearity property of 7;. Similarly, if
y1(n) = T2[v1(n)] and

y2(n) = Tz[v2(n)],

then
Brvi(n) + Bava(n) — y(n) = Pryi(n) + Bay2(n)

by the linearity property of 75. Since
v1(n) = Ti[xz1(n)] and

va(n) = Talwz(n)],

it follows that
Ajzq(n) + Asza(n)

yields the output
ArTlar(n)] + Ao T w2 (n)],

10
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where 7 = T17T5. Hence 7T is linear.
(b) True. For Ty, if
x(n) = v(n) and
x(n—k) = v(n—k),
For 75, if
v(n) = y(n)
andv(n — k) = y(n — k).
Hence, For 7175, if
z(n) — y(n) and
z(n—k) = yn—k)
Therefore, T = 7175 is time invariant.
(c) True. 7y is causal = v(n) depends only on x(k) for k < n. T3 is causal = y(n) depends only on v(k) for k <
n. Therefore, y(n) depends only on z(k) for k¥ < n. Hence, T is causal.
(d) True. Combine (a) and (b).
(e) True. This follows from hi(n) * ha(n) = ha(n) * hi(n)
(f) False. For example, consider

Then,
T2[Ti[o(n)]] = 72(0) =0.
T = Tilé(n+1)]
= —0(n+1)

(g) False. For example, consider
Ti:y(n) = z(n) + b and

Tz : y(n) = x(n) — b, where b # 0.

Then,
Tlz(n)] = T2[Ti[z(n)]] = T2[z(n) 4 b] = z(n).

Hence 7T is linear.
(h) True.
Ty is stable = v(n) is bounded if x(n) is bounded.

Ts is stable = y(n) is bounded if v(n) is bounded .

Hence, y(n) is bounded if x(n) is bounded = T = 717 is stable.
(i) Inverse of (c). 77 and for T3 are noncausal = T is noncausal. Example:

Ti:y(n) = =z(n+1)and
To:y(n) = z(n—2)
ST oyn) = a(n-1),

which is causal. Hence, the inverse of (c) is false.
Inverse of (h): 71 and/or Tz is unstable, implies T is unstable. Example:

T: :y(n) = e*™ stable and T3 : y(n) = Infz(n)], which is unstable.
But T : y(n) = x(n), which is stable. Hence, the inverse of (h) is false.

11
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2.9
(a)

n

y(n) = Z h(k)z(n —k),z(n) =0,n <0
k=—oc0
n+N n+N
yn+N) = Y hk)z(n+N-k)= >  hk)z(n—k)
k=—o0 k=—o00
n n+N
= Z h(k)z(n — k) + Z h(k)z(n — k)
k=—o0 k=n+1
n+N
= yn)+ Y h(k)z(n—k)
k=n+1

For a BIBO system, lim,,_,o|h(n)| = 0. Therefore,

lim, oy(n + N) = y(N).

(b) Let z(n) = zo(n) + au(n), where a is a constant and

Zo(n) is a bounded signal with lim z,(n) = 0.
n— oo

Then,

h(k)u(n — k) + > h(k)ze(n — k)
k=0

h(k) + yo(n)

clearly, > 22(n) < oo =Y., y2(n) < oo (from (c) below) Hence,
limy,, 00 yo(n)] = 0.

and, thus, lim,,,y(n) = a ,_, h(k) = constant.

()
y(n) = D hk)z(n—k)

k

o 0o 2
D> ) = Z[Zh(’f)x(n—k)]

— 00 —o00 k
= Y D h(k)h(1)> a(n—k)x(n—1)
k l n

But

Zx(n —k)x(n-1) < ZxQ(n) = E,.

n

12
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Therefore,

For a BIBO stable system,

> k)| < M
k
Hence,
E, < M?E,, so that
E,<0if E, <0.
2.10

The system is nonlinear. This is evident from observation of the pairs
z3(n) <> ys(n) and x2(n) <> y2(n).
If the system were linear, y2(n) would be of the form

y2(n) = {37 6, 3}

because the system is time-invariant. However, this is not the case.

2.11

since
21(n) + z3(n) = §(n)

and the system is linear, the impulse response of the system is

y1(n) +y2(n) = {0,%—1,2,1}.

If the system were time invariant, the response to x3(n) would be

{3,2, 1,3, 1} .
3

But this is not the case.

2.12

(a) Any weighted linear combination of the signals z;(n),i = 1,2,..., N.
(b) Any z;(n — k), where k is any integer and i = 1,2,..., N.

2.13
A system is BIBO stable if and only if a bounded input produces a bounded output.

y(n) = D hk)z(n— k)
k

ly()| < Y [hk)|lz(n - k)|
k
< MY |h(k)|
k
13
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where |z(n — k)| < M,. Therefore, |y(n)| < oo for all n, if and only if

> |h(k)| < 0.
k

2.14

(a) A system is causal < the output becomes nonzero after the input becomes non-zero. Hence,

z(n) =0 for n < n, = y(n) =0 for n < n,.

y(n) = z”: h(k)x(n — k), where x(n) =0 for n < 0.

If h(k) =0 for k < 0, then

y(n) = Z h(k)xz(n — k), and hence, y(n) = 0 for n < 0.
0

On the other hand, if y(n) = 0 for n < 0, then

zn: h(k)z(n — k) = h(k) =0,k < 0.

2.15

N
Fora=1,% a" = N-M+1
n=M
N
for a # 1, a® = a4+ aMt 4 eV
n=M
N
(1—a)Za” = oMy M oML N — oV -V
n=M
= oM —NF!

(b) For M =0, a|] <1, and N — oo,

= 1

E a = JJal < 1.
1—a

n=0

14
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2.16
(a)
y(n) = Y h(k)z(n—k)
k
Sym) = oS hkyetn—k) =S h(k) Y wln—k)
n n k k n=-—oo
- () )
k n
(b) (1)
y(n) = h(n) xx(n) = {1,3,7,7,7,6,4}
dyn) =35 > hk)=5 > a(k)=7
n k k
(2)
y(n) ={1,4,2,-4,1}
Sym)=4, Shk)y=2, S a(k)=2
n k &
(3)
Sy =-5, S hm)=25 3 w(n)=-2
(4)
y(n) ={1,2,3,4,5}
Y yn)=15 > hn)=1, > z(n)=15
(5)

y(n) = {07()’ 17 _17 2a 2a 1; 3}

dyn)=8, D h(n)=4, > x(n)=2

n n

15
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1
371

6,11,15,18,14,10,6,3, 1
(n) * h(n)

y(n) = {1,2,2,2,1}
T

(d) By following the same procedure as in (a), we obtain

—— —— § ——

{

(c) By following the same procedure as in (a), we obtain

6,11,15,18,14,10,6,3,1}
0
y(n)

(b) By following the same procedure as in (a), we obtain

2.18
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Folu(n) — u(n = 7)),
h(n) = u(n+2)—u(n-—23)
y(n) = w(n)*h(n)

= L) — un = 7)) % [u(n + 2) — u(n — 3)

3
= %n[u(n) xu(n+2) —un)xun—3)—uln—"7) xu(n+2)+uln—"7)xu(n —3)]
y(n) = %5(71 +1)+d(n)+26(n—1)+ %5@ —2)+56(n—3)+ 2;5@ —4) 4+ 66(n — 5)

+56(n — 6) + 55(n — 6) + %15(71 —T)+6(n—8)

2.19
4
y(n) = Y h(k)z(n— k),
k=0
z(n) = {a_3,a_2,a_1, %,a, ,as}
hin) = {1,1,1,1,1}
)
4
y(n) = Zx(n—k),—3§n§9
k=0
= 0, otherwise.
Therefore,
y(=3) = a7
y(=2) = z(-3)+x(-2)=a3+a?
y(-1) = aP+a?+al,
y(0) = a P +a?4+at+1
y(1) = aP+a?+a ' +1+aq,
y(2) = aP+a+al+1+a+a?
y(3) = al+l+a+a®+a’,
y4) = oa*+aP+at+a+l
y(5) = a+a®+ad+at+a’,
y(6) = o*+at+at+ad
y(7) = o +a*+a°,
y(8) = a'+ad,
y(9) = o
2.20

(a) 131 x 122 = 15982
(b) {1T737 1} * {1T7272} = {175797&2}

17
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(€) (1+32+2%) (1422 +22%) =1+ 52+ 922 + 823 + 22*
(d) 1.31 x 12.2 = 15.982.
(e) These are different ways to perform convolution.

2.21
(a)
y(n) = a"u(k)b" Fu(n — k) =" > (ab™")*
k=0 k=0
gy = { e utn), b
b*(n+Lu(n), a=
(b)
z(n) = {1,2,1,1
o - (i)
h(n) = {1,—1,0,0,1,1}
1
y(n) = {1,1,—%,0,0,3,3,2,1}
(c)
ZL'(TL) = {1713151717071}’
+
h(n) = {172,3,2,1}
3
y(n) = {1,3,6,%9,8,5,1,—2,—2,—1}
(d)
2(n) = {1,1,1,1,1},
+
W(n) = {0,0,1,1,1,1,1,1}
T
h(n) = h'(n)+h'(n-9),
y(n) = y'(n)+y (n—9), where
v = {?’O’1’2’3»47575,4,3,271}
18

Copyright © 2022 Pearson Education, Inc.


https://testbanks.ac/product/9780137348244-SOLUTIONS-5/

[CLI cK HERE TO ACCESS THE COMPLETE Sol uti ong

2.22
(a)
yi(n) = x(n)xhi(n)
yi(n) = z(n)+zn-—1)
— {1,5,6,5,8,8,6,7,9,12,12, 15,9} , similarly
ya(n) = {1,6,11,11,13,16,14,13, 15,21, 25,28, 24,9}
ys(n) = {0.5,2.5,3,2.5,4,4,3,3.5,4.5,6,6,7.5,4.5}
ya(n) = {0.25,1.5,2.75,2.75,3.25,4, 3.5, 3.25, 3.75, 5.25, 6.25, 7, 6, 2.25}
ys(n) = {0.25,0.5,—1.25,0.75,0.25, —1,0.5,0.25,0,0.25, —0.75,1, -3, —2.25}
(b)
1
yz(n) = §y1(n)7 because
1
hs(n) = §h1(n)
1
ya(n) = Eyg(n), because
1
h4(n) = Zhg(n)

(¢) y2(n) and y4(n) are smoother than y; (n), but y4(n) will appear even smoother because of the
smaller scale factor.

(d) System 4 results in a smoother output. The negative value of hs(0) is responsible for the

non-smooth characteristics of ys(n)

(e)
13 1 11 13 9
=22, -1,5,1,-1,0,5, 2,1, —=, >, —=
yﬁ(n) {2723 1o 7072727 Ty 2}
y2(n) is smoother than yg(n).
2.23

We can express the unit sample in terms of the unit step function as 6(n) = u(n) — u(n — 1).
Then,

h(n) = h(n)=*d(n)
= h(n)* (u(n) —uln—1)
= h(n)*xu(n) —h(n) xuln—1)
s(n) —s(n—1)

Using this definition of h(n)
y(n) = h(n)*x(n)
= (s(n) =s(n—1)) x2(n)
= )

19
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2.24
If
yi(n) = nyi(n—1)+x1(n) and
y2(n) = nya(n— 1)+ x2(n) then
z(n) = axi1(n)+ bxa(n)

produces the output
y(n) =ny(n — 1) + z(n), where
y(n) = ayi(n) + byz(n).

Hence, the system is linear. If the input is z(n — 1), we have

yln—1) = (n—1Dy(n—-2)+z(n—1). But

yin—1) = ny(n—2)+x(n—1).
Hence, the system is time variant. If z(n) = u(n), then |z(n)| < 1. But for this bounded input,
the output is

y(0)=1, y(1)=1+1=2, y2)=2x2+1=5,...

which is unbounded. Hence, the system is unstable.

2.25
(a)
5(n) = n)—ar(n—1) and,
dn—k) = ~y(n—k)—ay(n—k—1). Then,
x(n) = > x(k)s(n—k)
k=—oc0
= > ak)y(n—k) —ay(n—k-1)]
k=—o0
rm) = Y #Bn-k) —a Y wEnmn k1)
k=—o00 k=—o00
z(n) = Z z(k)y(n—k) —a Z z(k—1)y(n—k)
k=—o0 k=—o0
= > [ak) —az(k - Dy(n— k)
k=—oc0
Thus, ¢ = x(k) —ax(k—1)
(b)
y(n) = Tlz(n)]
= T[> arin—k)
k=—oc0
= > aThn—k)
k=—oc0

[
Q
o
2,
S
|
=

20
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2.26
With x(n) = 0, we have
yn—1)+ Syn—1) = 0
Y1) = —5u(-2)
yO) = (-3 u(-2)
y1) = (-3)u(-2)
— 4 ko :
yk) = (_5) y(—2) < zero-input response.
2.27
h(n) = hi(n)*ha(n)
= Z a*lu(k) — u(k — N)][u(n — k) — u(n — k — M)]
k=—oc0
= Z a*u(k)u(n — k) — Z a*u(k)u(n — k — M)
k=—o0 k=—o0
- i a*u(k — N)u(n — k) + i a*u(k — N)u(n — k — M)
kn:_oo n—M n k:;ioM
_ ok — ok — ok — ok
S ze) (B2
= 0
2.28

(a) Ly = Ny + My and Ly = Ny + My
(b) Partial overlap from left:

low N1+M1 hlgh N1+M2—1
Full overlap: low Ny + M, high Ny + M,
Partial overlap from right:
low N2+M1—|—1 hlgh N2+M2
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(c)
z(n) = {1, 1,1,1,1,1, 1}
T
h(n) = {2,%,2,2}
Nl = _27
N2 = 47
M, = -1,
M2 - 23
Partial overlap from left: n=-3 n=-1 L;=-3
Full overlap: n=0 n=3
Partial overlap from righttn =4 n=6 L =26
2.29

(a)
y(n) — 0.6y(n — 1) + 0.08y(n — 2) = z(n).

The characteristic equation is
A% — 0.6\ + 0.08 = 0.

A =0.2,0.4 Hence,

1" 2™
yn(n) = g —|-ng .
With z(n) = d(n), the initial conditions are
y(0) = 1,
y(1) —0.6y(0) = 0= y(1)=0.6.
Hence,ciy + ¢ = 1 and
1 2
501+5 = 06=c=-1,c5=3.
1 2
Therefore h(n) = {—(5)" + 2(5)”] u(n)
The step response is
s(n) = h(n—k),n>0
k=0
.2 1
—_ 22 n—~k n—~k
> [+ ]
k=0

(b)
y(n) —0.7y(n — 1) + 0.1y(n — 2) = 2z(n) — z(n — 2).

The characteristic equation is
A —0.7A+0.1 = 0.

22
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A= %7 % Hence,
1" 1
yh(n)_01§ +C2g
With z(n) = §(n), we have
y(0) = 2,
y(1) = 0.7y(0) = 0=y(l) =14
Hence,c1 + ¢ = 2 and
1 1
561 —+ g = 14 = -
=+ gc = E
s T 5
These equations yield
_o 4
1 = 3 ,C2 = 3
10,1 4.1
h _ _(_\n _ —(_\n
) = |36 -3

The step response is

s(n) = Z h(n — k),
k=0
10
3

= 3(5 (2n+1 Du(n) — g(g (5n+1 Du(n)
2.30
1111
h(n) = {%727478316}
y(n) = {%,2,2.5,373,3,2, 1,0}
z(0)h(0) = y(0)==x(0)=1
%x(()) +z2(1) = y(l)=2z(1)= ;

By continuing this process, we obtain
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2.31
(a) h(n) = h1(n) * [ha(n) — hg(n) * ha(n)]
(b)
hs(n) * hg(n) = (n—1u(n—2)
ha(n) — hg(n) x hy(n) = 2u(n)—3J(n)
h(n) = %5(71) + ia(n 1+ %5(71 o)
1 1 1
Hence h(n) = {25(71) + Zé(n -1+ 55(11 — 2)} * [2u(n) — 6(n)]
1 ) )
= ié(n) + Zé(n —1)+2i(n—2)+ iu(n -3)
()
z(n) = {1,0,9,3,0, 4}
y(n) = {;,2,37%45,1;)’,572,0,0,...}
2.32
First, we determine
s(n) = Zu(k)h(n —k)
k=0
= Y h(n—k)
k=0
— an—k
_ an;rl_ . l,n >0

For z(n) = u(n + 5) — u(n — 10), we have the response

an+6 -1 an—g -1

—s(n—10) = - 1
s(n+5) — s(n —10) o] u(n + 5) o] u(n — 10)
From figure P2.33,

y(n) = xz(n)*xh(n) —z(n)*h(n —2)

antt —1 a9 —1
Hence, y(n) = ﬁu(n +5) — ﬁu(n —10)
n+4 _ 1 n—11 _ 1
7aa—1 u(n+3)+aa_ u(n —12)
24
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2.33
h(n) = [u(n)—uln— M) /M
s(n) = Z u(k)h(n — k)
k=—oc0
= bl <M
= kzoh(nkz){ Y,
2.34
Yool = Y al”
n=—oo n=0,neven
= Y
n=0
_ 1
~ 1—|af?
Stable if |a| < 1
2.35
h(n) = a™u(n). The response to u(n) is
yi(n) = Zu(k:)h(n —k)
k=0
_ an—k
— " afk
_ an+1
- 1 1—a u(n)
Then, y(n) = yi(n) —y1(n—10)
_ ﬁ [(1 = ™ YYyu(n) — (1 — a™*)u(n — 10)]

2.36
We may use the result in problem 2.32 with a = %. Thus,
1 n+1 1 n—9
v =2 1= 31|t 2 [1 = (=] un — 10)

25
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2.37
(a)

y(n) = Y h(k)z(n—k)
k=—oc0
- 1 kon—k
= D (2
k=0
- 2yt
k=0

- 2= @)

= Il un

(oo}

y(n) = Y h(k)z(n—k)

k=—o0

2.38

I
=g
—
3
—
|
(o)
3
|

—_ %
=
% *

|
(«%)
—~
S
~—
*
> |
S
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2.39

(a) z(n)d(n — ng) = z(ng). Thus, only the value of z(n) at n = ng is of interest.
x(n) * d(n —ng) = x(n — ng). Thus, we obtain the shifted version of the sequence z(n).
(b)

> h(k)z(n — k)

k=—o0

= h(n)*z(n)

<

—

2
Il

)
(n) = h(n)*xz1(n)
zo(n) = y2(n) = h(n)xxa(n)
(n) = azi(n)+ Brz(n) = y(n) = h(n) * z(n)
(n) = h(n)*[azi(n) + Baz(n)]
= ah(n) xx1(n) + Bh(n) *x z2(n)
= ayi(n) + By2(n)
Time Invariance:

z(n) = yn) = h(n)*xz(n)
z(n—no) = y1(n) = hn)xxz(n—no)
= Zh(k)x n—mng—k)
k

= y(n—ng)
(c) h(n) = d(n — ngp).
2.40
(a) s(n) = —a1s(n—1) —azs(n —2) — ... —ans(n — N) + bov(n). Refer to fig 2.40-1.

b) v(n) = i [s(n) +a1s(n —1) + azs(n —2) +... 4+ ays(n — N)]. Refer to fig 2.40-2
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s(n)

v(n)

a o
gt ¢
;1
;1
-a,
21
-a
N
Figure 2.40-1:
v(n)

Bl

F
L Ho—0—

Figure 2.40-2:
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2.41
y(n) = —%y(n — 1) +z(n) +2z(n — 2)
y(-2) = —%y(—3) ta(—2) +22(—4) =1
y(-1) = *%ZJ(*Q) +a(-1)+22(-3) = %
y(0) = f%y(fl) +22(—2) + 2(0) = %
1 47
y(l) = *iy(O) Jr(t(l) + 2%(71) = g, ete
2.42

(a) Refer to fig 2.42-1
(b) Refer to fig 2.42-2

x(n)
> —{ O
Q} -172

\% 32

Figure 2.42-1:
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x(n) f;\
Y !

172

@&
+

O

\% 32

Figure 2.42-2:

2.43

(a)
x(n) = {%JL07H.}
y(n) = %y(n — 1) +an)+z(n-1)
y(0) = z(0) =1,
y(1) = %y(0)+x(1)+x(0):g
(@) = %y(l)+x(2)+:c(1):2

3333 3

o) = {13555

(b) y(n) = 3y(n —1) +2(n) + z(n — 1)
(c) As in part(a), we obtain

5 13 29 61
=1,2, =2, 2 2
y(n) {7274787167

30
Copyright © 2022 Pearson Education, Inc.

)


https://testbanks.ac/product/9780137348244-SOLUTIONS-5/

