Department of Electrical and Computer Engineering
ECE 673 - Random Signal Analysis I

Reading

Shanmugan & Breipohl, Chapter 4.1, 4.2, 4.3.

Homework 5

1. Problem 4.3

Ry x (k) @ h(k) > Ryx(k—m)h(m)

> E[Y(0)X (k — m)]h(m)
= E[Y(0)>_ X(k—m)h(m)]

m

= E[Y(0)Y (k)] = Ryy (k)

2. Problem 4.4
a. The impulse response h(n) is obtained by setting system input to x(n) = §(n). Thus,
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3. Problem 4.7
a.

Rxx(o,n) =

Rxx(1,
Rxx(l
Rxx(l

4. Problem 4.12
a.

5. Problem 4.14
a.

72)
73)

= [ svrinr = [ gt = 02 (5

=
CECECEC)
I
o
= =
w2
+ +
S <
i@E

Q

U(2)

1) =

I
=
>
=
=
I
&
c
=

oy
U(0) + U(l))] = 00
+V2U(1) + U(2))] =

I
&=
>
=
=
i
&
c
=

0<t<T

otherwise
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6. Problem 4.15

a. The sample function of X (¢) and corresponding Y (¢) are shown here:
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Ryy(t1,t2) = E[Y(t1)Y(t2)] = E[>_ B(k)p(t1 — kT — D) > B(m)p(ts — mTs — D)]
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= Z Z E[B(k)B(m)|E[p(ty — kT, — D)p(ty — mTs — D)
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Syy() = FlRyy(r)] = [Tsin?(/T,) - 2

Notice that the overall power is not reduced, but the DC-level power is reduced.



