CH 2 HOMEWORK ANSWERS

24
We know that
00
y[n] = win] s hn] = }: x|k]hln — K]
k—oo
The signals x[n] and y[n] are as shown in Figure S2.4. From this figure. we see that the

above summation reduces Lo
y[n) = w{3Jhjne — 3] + c[d]h[n - 4] + x[5]h[n — 5] 4+ x[6)h[n - 6] + x|T)h[n — 7] 4 x[8]h[n - 8]

This gives

n — 6, r<n<ll
0. 12<n<18
V=Y 24—n, 19<n<23
0, otherwise
e S R B S
Figure S2.4
2.8
Using the convolution integral,
o0 00
z(t) = h(t) = / z(r)h(t — 7)dr = / h(7)z(t — 7)dr.
— 00 — 00
Given that h(t) = é(t + 2) + 26(t + 1), the above integral reduces to
z(t) * y(t) = z(t + 2) + 2z(t + 1)
The signals x(¢ + 2) and 2z(¢ + 1) are plotted in Figure S2.8.
2
A
e .
4 l
o i o t . -1 o l t
Figure S2.8
Using these plots, we can easily show that
t+ 3, -2<t< -1
t+4, -1<t<0

y(t) = 2-92t, 0<t<l

0, otherwise



2.14

(a) We first determine if h(t) is absolutely integrable as follows

o0 o0
/ |hy (7)|dT :/ e~tdr =1
—-00 0

Therefore, h;(t) is the impulse response of a stable LTI system.
(b) We determine if ha(t) is absolutely integrable as follows

/°° |ho(7)|dT = /()m('_‘lcos(%)ldr

oo

This integral is clearly finite-valued because ¢! cos(2t)| is an exponentially decaying
function in the range 0 < t < oo. Therefore, h,(f) is the impulse response of a stable
LTT system.

2.48
(a) Note that

t f=2
y(t) = / e~ Tg(r - 2)dr = / e 2= g (" )dr'.
- 00 - 00

Therefore,
h(t) = e Dyt - 2).

(b) We have

y(t) = /‘00 h(r)z(t — 7)dt

— 00
m "
= / e T Du(t—T+1)—ult—7-2)
2
h(7) and x(t — 7) are as shown in the figure below.

Using this figure, we may write

0, t< 1
t+1
e~ T-Adr =1 — e~ (-1} 1 <t<4
y(t) = 2
t+1
/ c—(T—Z)dT - c—(t—4)[1 _ 6—3], t> 4
-2
/\k(‘t) ,\Z(‘f?—'Z)
ol 2 - t-2 O  t+l T

Figure S2.40



2.50

We have
0.5

y(‘)=$(t)*h(t)=/ ¥ uwnlt=r) g
—-0.5

Therefore,

0.5
’ —JwoT 2 .
y(0) =/ e 797 dr = — sin(wg/2).
—05 Wy

(a) If wp = 27, then y(0) = 0.

(b) Clearly, our answer to part (a) is not unique. Any wp = 2km, k € 7 and k # 0 will
suffice.

(d) (i) Taking
y(t) = ) eur(t)

we get
3 lartrs2(t) + 3arura () + 200u,] = 6(t)

r

This implies that rye; = —2 and a_p = 1. Therefore, h(0+) =0 and R'(0F) =1
constitute the initial conditions. Now,

s4+3s+2=0 = s=-2,s=-L

Therefore,
h(t) = Ae™%t+ Be™, t > 0.

Applying initial conditions, we get A = -1, B = 1. Therefore,
h(t) = (7t — e )u_y (t).
(i) The initial conditions are 2(0*) = 0 and R'(0%)1, Also, s = —1 & j. Therefore
h(t) = [e” " sintju_y(t).

M
k
(e) From part (c), if M > N, then Zbki‘%’;ﬁ) will contain singularity terms at ¢ = 0 This
k=0

h(t) = arur(t) + -

implies that

(f) (i) Now,
Yt () + 2 avup = Bua (t) + uo(0).
Therefore, Ty = 0. Also
aguy (t) + a—1up(t) + 2a0ug(t) = 3uy(t) + uo(t).
This gives ag = 3 and a_; = —5. The initial condition is h(0*) = —5 and
h(t) = 3uo(t) — 5e*u_,(t) = 38(t) — 5e~*u(t).

(ii) Here, a1 = 1, @g = =3, a—y = 13, ap = —44. Therefore A(0*) = 13 and
R'(0%) = —44 and

h(t) = uy(t) — 3up(t) + 18¢tu_, (t) — e 2 u_y(t).



2.68

(a) Realizing that z3[n] = yi[n], we may eliminate these from the two given difference
equations. This would give us

ya[n) = —ayz[n — 1] + bozi[n] + bz [n — 1]
This is the same as the overall difference equation.
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Figure S2.57

(b) The figures corresponding to the remaining parts of this problem are shown in the
Figure S2.57.



