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Reading: Read Chapter 8 in Stark and Woods.

Problem 7.1:

(a) A discrete-time random process has sample functions of the form: X[n] = A where A is a
Gaussian random variable of mean 2 and variance 1.

(i) Find the mean of X|n].
(ii) Find the power in X|n].
(iii) Find Rx[mi,ms], the autocorrelation function of X[n].

(iv) Is X[n] deterministic or not? Justify your answer.

(b) Wn] is zero mean discrete-time WSS white noise with spectral height of 1.

(i) What is its power?

W(n] is put through an ideal lowpass filter with gain 1 and cutoff 7/3 radians. The
25" The output is Y[n].

filter’s corresponding impulse response is —3
(ii) Find Ryy[m)|.

(iii) Find the variance of Y[n].

(iV) Find RYW [m]



(c) GIn] is stationary, zero mean, and has autocorrelation function as sketched below:
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(i) If G[n] is Gaussian, find the joint PDF for [G[1], G[2]]

(ii) Find %/ Sa(w)dw where Si(w) is the power spectral density of Gn].

(iii) G[n] is input to a system with impulse response equal to d[n — 7] (i.e., a delay by 7).
The output is F[n]. Find Rgr[m].

(d) J[n] and K[n] are independent, zero mean stationary random processes. Rj;[m] = 2e~I"!:
RKK[m] = 36_(m2).

(i) Find the power in 3J[n] — 2K [m].
(ii) Let L[m]| = J[m| + K[m]. Find Rpj[m].

(iii) J[n] was obtained by passing unit spectral height white noise through a filter. Find a
possible impulse response for that filter.

Problem 7.2:

Work problem 8.22 in Stark and Woods.

Problem 7.3:

Work problem 8.24 in Stark and Woods.

Problem 7.4:

Work problem 8.26 in Stark and Woods.

Problem 7.5:

Work problem 8.32 in Stark and Woods.

Problem 7.6:

Work problem 8.36 in Stark and Woods.



