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Problem 7:

{a) False. For example i) = u(t) gives

f |h(t]|c£f=f 1dt — oo
—zg 0

i{b) True. For | k() | will be periodic also, and will have positive area in one
period.
Thus [~ _| A(t) | dt will be finite.
—oo

(c) False. For example a small time advance in cascade with a large decay is
causal overall:

LTI
LTI
—>  hit)=d{t+1) hit=8(t—-5) |—»

LTI
hit)=8(t-4) |

(d) True. A memoryless LTI system has unit impulse response of the
form A(t) = bd(t), where b is a constant. Thus,

f |h(¢j.|.:.r¢=f |b| &(t)dt =| b|< oo

—o0

Problem 8:

t
f e~ 2t=Tlg(r — 1)dr
-



{a) Linearity is clear. For TI, letz(t) = x{t — t5). Then
E a
i) = f e 2 i(r — 1)dr
_:;, q
_ f e 2 pir 1t )dr
Let o =7 —t,

t—ta
§(t) = f e—2t—to—)p(y _ 1)do

—o0

ylt —ts)

(b) If x(t) = &(t),

e—2(t—1)’ t=1
a 0, t=<1
= e 20Uyt 1)

(¢) First method: Graphical convolution

f: h(r)a(t — 7)dr = f 1dt — oo

Fort < 1, y(¢) = 0 (No overlap)

For 1 <t <2,
¢ 1 ¢ 9
ylt) = f e 2 Ngr = ccgf e T dt
1 1

L opyy

— Ee_

t t
yit) = f e._g(r_l)d'rzezf e Tdt
t—1 t—1

g—20t=2) _ %8_9(3_1)

b =

Fort = 2,

1
2
Second method: Since the unit-step response is the running integral of L2 (1)

f_; h(7)dr — f_:l h(r)dr
t
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For ¢t < 1, both terms are zero = y(t) = 0.
For 1 <t < 2, second term is zero, and

f 11
_ A1) 1 L1 a1y
y(f)—j;e. d.—2—_)e

-

Fort = 2, the terms can be combined to give

(ﬂ _ ‘ _2(T_13d"’ _ l —2t-2) l —2t-1)
yl —l_le T = EE’ = 26’

Problem 9:

HW6-9 From IKCL at the top node, the circuit is described by

ylt) +u(t) = =(t)
This a causal, stable LTI system with h(t) = e

H(w,) = f h(f)t’-_j‘““*df:f pt1Hiwa)t gy

oo 0
1
1+ juwo

w(t). Therefore,

{a) With the input
z(t) = 3cos(t)ult) = IRe{e Jult)
le. wy, = 1, the steady-state response is:

1
143

yss(t) = 3Re{H(1)e*} = 3Re{ et

1 : v
= Sﬂe{ﬁej(e_i-)}

iy

= _— 2 f—
cos( 1

V2
{b) With the input
z(t) = 2sin(3t)u(t) = 2Tm{e?™ Jult)

le. w, = 3, the steady-state response is:

. 1 .
_ o« % _ at
Y.5(t) = 2Im{H(3)e""} = 2Im{ 7 +j39—’" +
1 ) a, .
= 2Tm o7 arcta.n(-fjejst
{ = t
2 sin(3t &)
= ——sln — arctan( —
W10 1
(c) With the input _
z(t) =1=¢"

Le. w, =0,

y(t) = H(0)e™ = 1



Problem 10:

HWG6-10 Write |
x(t) = e cos(2t) = Rel 120}

Then y(t) will be the real part of

\/.I h[:r:lg(3+j2J(t—TJdT = \/.I &7 el 3HI2T g p(3452]t
_— .
= ;E(SHEM
2+ 52
That is
1 = )
y'[:t:l = Re{z\_fie_}fegﬁejzt}
1

— 3t .%_E
e cos( :l]

2v/2
Problem 1:

We need only to compute on the interval —1 < ¢ < 1.
Cheking orthogonality:

1 1 1.
f Do (t )1 (£ )t =f tdt = =t |L1=0
—1 1 2

1

[ dattiittrai= [ 56— ar=3 - Litt=o0

3
2
s = [ 26 Lar=30 Lap,_o
[} o= [ 30— Lo -3t S,

= Orthogonal.

If ¢a(t) = t2, then

1 1
[ auttent = [ oar=ge 1= 240
- -1

1

= Not orthogonal.



Problem 2:
{a) The product of an even signal and an odd signal 15 odd.

Tol—t)ze(—t) = —To(t)ze(t)

Thus, for any T = 0

(b) For k # I 1

Let ¢ = 3¢
f "\ onO)ou(t)dt = f * (D)%) Lo
1 ' 3 3737 3
T
b (= g (= dt = 0 k£
= f_SPL(SJ@z(:}J f ] #

= The basis set 1, (t), ..., thg_1(f) is orthogonal om —3 <¢ < 3

(c) For k#1
1 1 23
0= f o) pu(t)dt = = f d1(30 — 1)éx(30 — 1)do
0 3 Jiya
L—eta:i'gli.e. t=37 —1
1 1 23
| aoei=3 [ wionion

0 1/3

ok

Libg(t), k=10,...KK — 1 i1s an orthogonal set on % <t<

Problem 3:

No, since

f@l(t)@z(z)df = flgzduf(z—z)dt

= 1#0



