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Q1 Solve problem 9.29 from the textbook.

Q2 Solve problem 9.31 from the textbook.

Q3 Solve problem 9.35 from the textbook.

Q4 The cross correlation of two jointly WSS real processes X(t) and Y (t) is given by

Rxy(τ) = Bτe−Wτu(τ)

where u(τ) is the step function and B,W > 0. Find Syx(ω).

Q5 Let X(t) and Y (t) be two real jointly WSS stochastic processes. Determine which of the following

functions are valid. For those that ate not, state at least one reason.

1. Rxx(τ) = e−|τ |

2. Rxx(τ) = sin(3τ)

3. Sxy(ω) = 5 + jω2

4. Sxx(ω) =
8 exp(−3|τ |)

1+ω2

5. Sxx(ω) = 18δ(ω)

Q6 Let X(t) be a stationary signal with autocorrelation

R(τ) = 10exp(−|τ |)

and let N(t) zero mean white noise signal independent of X(t) with variance σ2
n = 10−3. The signal

Y (t) = X(t) +N(t) is applied to the filter with frequency response

H(ω) =
2

(1 + jω)3

1. What is the signal to noise ratio at the input?

2. Find the spectrum of the input signal Syy(ω)

3. Find the spectrum of the output signal and the signal to noise ration at the output
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