Solutions to Problem Sheet Two

1

A A
2
1 1
+
2 al 2
Figure 1:

1
By = / (2)2%dt = 4
0

E,., = E, + E,, because signals are orthogonal.
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Energy of z(t) = x(t) + y(t)

0.5
Eppy = / (2)%dt =2
0

E,+, # E, + E,. This is because the signals are not orthogonal.
In general, E,y, = E, + B, + 2c3y+/ E. E,
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3.a Using the trigonometric Fourier series, we know

g(t) =ap+ Z a,, cos(nwot) + by, sin(nwgt) (4)

n=1

whereas

g(—t) = ap + Z ap, cos(—nwot) + by, sin(—nwyt)

n=1
= ag+ Z a,, cos(nwot) — by, sin(nwot) (5)
n=1

So g(t) = g(—t) means

ao + Z a, cos(nwot) + by, sin(nwet) = ag + Z a,, cos(nwot) — by, sin(nwot)

n=1 n=1

2 Z by, sin(nwet) = 0
n=1

Z by, sin(nwgt) = 0
n=1
Since {sin(nwot) for n =1,--- 00} are pairwise orthogonal. It is impossible to have
Vm, sin(nwot) = Z ¢ sin(kwot)
k=1
— b, =0 Vn

3.b

o0

—g(—t) = —ap — Z ay, cos(—nwot) — by, sin(—nwot)
n=1

= —ag — Z ay, cos(nwot) + by, sin(nwot) (6)

n=1

Now for g(t) = —g(—t), we use Equations (1) and (3) and simplify.

ao + Z a, cos(nwot) + by, sin(nwet) = —ag — Z a,, cos(nwot) + by, sin(nwyt)
n=1 n=1

2a0 + 2 Z a, cos(nwot) =0

n=1

ag + Z a, cos(nwot) = 0

n=1



cos(muwopt) L cos(nwot) Vm # n,

== aqp=0, a,=0 V n

4 T,=4, wo=17/2
By inspection ag = 0. We also know b,, = 0 for all n since the function is even.

! t 2 t 4
a, = / cos(ﬂ)dt - / cos(ﬂ)dt = — sin(ﬂ)
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