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1. This problem demonstrates that care should be taken while calculating the means in the time
delay detection problem.

(a) Using xcov function of Matlab, determine the CCF, i.e., ruy(n), between two signals
{u(n)} = {1, 2} and the delayed signal {y(n)} = {0, 1, 2}. Do these results agree with
hand calculations? Explain.

(b) Repeat the above steps with {u(n)} = {−0.5, 0.5} and {y(n)} = {0,−0.5, 0.5}. What
do you observe now? Why?

2. Consider the system

y(n) + a1y(n− 1) = b1u(n− 1) + ξ(n) + c1ξ(n− 1)

with

γuu(l) = δ(l)σ2
u

γξξ(l) = δ(l)σ2
ξ

and u, ξ uncorrelated. Show that

γyξ(k) + a1γyξ(k − 1) = γξξ(k) + c1γξξ(k − 1)

γyξ(0) = σ2
ξ

γyξ(1) = (c1 − a1)σ2
ξ

γyu(k) + a1γyu(k − 1) = b1γuu(k − 1)
γyu(0) = 0

γyu(1) = b1σ
2
u

γyy(k) + a1γyy(k − 1) = b1γyu(−k + 1) + γyξ(−k) + c1γyξ(−k + 1)

γyy(0) =
b2
1σ

2
u + (1 + c2

1 − 2a1c1)σ2
ξ

1− a2
1

γyy(1) =
−a1b

2
1σ

2
u + (c1 − a1)(1− a1c1)σ2

ξ

1− a2
1

Hint: You may consider useful to derive these equations in the same order as given.


