J. A. M. Felippe de Souza Signal Analysis - Homework 04

Signals Analysis - Homework 04
(Systems and Convolution)

———

e
——
FACULDADE
ENGENHARIA

1) — For the systems described below, which the input is the signal X[n] or X(t) and the
output is the signal y[n] or y(t), answer the following:

1) — What are the discrete ones and what are the continuous ones?;
i) — What are the linear ones and what are the non linear ones?;

Iii) — What are the time variant ones and what are the time invariant ones?;

iIvV) — What are the ones with_memory and what are the ones without memory?;

V) — What are the causal ones and what are the non causal ones?;

vi) — What are the inversible ones and what are the non inversible ones?.

X[n] S y[n] x(t) S y(f)
Discrete system continuous system

System A — y[n]:z(x[n])2+7 x[n]-x[n]-4x[n]

2

dy dy dx
SystemB > — + (t—5)— + 3y =4t— + 2 x(t
ystem B — -3 ( )Olt y=at (t)

systemC— y[n]-2y[n-1]+5y[n-2]=0,5x[n]-9x[ n-1]

ou o’y o%u . o4
SystemD—> — =3——+6—+2—
ot OX oy 0z

2
System E — d y+2d—y+3y(t+0,1)=((jj—)t(—7x(t)

d? ot
systemF— y[n-1]-4y[n]=-x[n]+3x[n+1]

System G — Y"+4y' —e¥ =2x'-0,3x
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System H — " ' '
d2y dy dx SystemK — Y' —2Yy'y = X' —2X
-7 -7 =— —8x(t)
dt® dt dt systemL— y[n]= 2x[n-1]-6x[n]
dy  dx
System | - —-=y— + 2,5%(t)
a7t systemM — y[n] = -3L5x[n][
System J — y[n] = —3X[n]+4

2) — Calculate the output signal Y(t) for the continuous, linear and time invariant (LTI)
systems with input signal X(t) and impulse response h(t).

(1) S ¥() = h(t)* x()
a)
x(t) hit)
1 1 /:—!
0 1t 0 I 2 t
 hit)
b) x(t) 2] !
1 i
H—
(R S

c) x(t)=e"-u,(t) e h(t)=u(t)-u(t-1)
d) x(t)=u,(t) e h(t)=t-(u,(t)-u,(t-1))

e) x()=e !l & h(t)=u (t+1)—u,(t-1)

f) x(t)=e"-u,(t) e h(t)=e" (u(t)-u,(t-4))

g) x(t)=e*-u,(t) e h(t)=e-u,(t), a =P
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3) — Calculate the output signal y[n] for the discrete, linear and time invariant (LTI)
systems, with input signal X[n] and impulse response h[n].

¥[n] S v[n] = h[n] = 3{[11]1
a)
x[n] thn]
l..
L1 1]
. T 2 3 4
1 2 5 ¢ = B | 10®
b)
x[n] h[n]
2% 1t T
1 . T
_-TD'I-JET'II] IR R
c)
¥l hia
2 '
: T I -‘1'; ] 13 I 5 n
10123 1 n HIEIE!
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d)
x[n]
111
1%
T 0 1 2 I i n
€)
x[n]

h[n]=u,[n]-u,[n-2]+u [n-4]

o) X[n]=2-2u,[n]+u,[n-4] &
h[n]=(-1)"u, [n].

h[n]
ol
I
17 ll; 73 15 =n
h[n]
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4) —Find the output signal Yy(t) of the linear and time invariant (LTI) systems with
input signal r(t) given below that possess an unit impulse response h(t) also given

below, where Uu;(t) = unit step function.

a)
$20 h(t) = [u, (t+1) - u,(t-1)]
1 Find the output signal Y(t) of the system.
0 1t ) g | YO,
b)
i (D) = [ u, (@ + ¢~ D]
5 - 1(t) S y(®)

6) — Calculate the impulse response h(t) of the linear and time invariant (LTI) systems
with input signal r(t) = uy(t) [ unit step ] and the output y(t) is given by:

y(t) = 3-sen(2t)

7) — Calculate which was the u(t) of this system which the impulse response is h(t) and
the output y(t) of a system are given by:

a)
h(t)=e™ y(t) = e -sen(t)
b)

h(t)=e™ y(t) =2 -2



