HW 1 Solutions

18 (a) Relni(t)} = -2 = 2* cos(0t + =) _
(b) Re{za(t)} = vZcos(F)cos(3t + 27) = cos(3t) = % cos(3¢t +0)
(c) Re{zs(t)} = ¢ *sin(3t + x) = e tcos(3t + §) )
(d) Re{xa(t)) = — e~ 5in(100¢) = e~ 5in(100t + 7) = e~ cos(100t + 7)
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1.13.
t 0; f < -2
y{:}-f z{r)dt.-f (6(r+2)=8(r=2))dt =< 1, -2<t<?2
=0 —o0 0, t>2
Therefore, .
Boo = dt =4
-7

17. (a) The system is not causal because the output y(t) at some time may depend on future
values of z(¢). For instance, y(-x) = z(0).

(b) Consider two arbitrary inputs zy(t) and z2(t).
z,(¢) — wi(t) = =, (sin(t))
z2(t) — wa(t) = 23 (sin(z))
Let z3(t) be a linear combination of z)(t) and z2(t). That is,
z3(t) = az, (1) + bxa(t)

where o and b are arbitrary scalars. If z3(t) is the input to the given system, then the
corresponding output y(t) is

wa(t) z3 (sin(t))
ez (sin(t)) + bz (sin(e))

ay(t) + byalt)

Therefore, the system is linear.



1.21. The signals are sketched in Figure §1.21.
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1.26. (a) Periodic, penod = 7.
(b) Not periodic.
(c) Periodic, period = 8.
(d) z[n] = (1/2)[cos(3xn/4) + cos(xn/4))]. Periodic, period = 8.
(e) Periodic, period = 16.



