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ECE 1511, i
PROBLEM SET (3 problems)
Problem 1

I the loflowing, »[n] is a sample of a real stationary zero-mean random process. The random
vector @ s the vector of samples

@ = [{0] £12) 4431 214) A5

Note that x| 1] is missing. Say if the following statements are correct or incorrect and why,
(a) The covariance mairix for this random vector is a Toeplitz matrix.

(b} The covariance matrix for this random vector is 2 Sypmierric MR, ‘ .
(¢) 1f the covariance matrix of the veclor @ is given, we can determine [rom it the covarance

matrix for the vector -
2 = [efO] 2i] 2] ]3] w14 o151

where [ 1] is not missing.
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Problem 2.

A certain real random process is defined by
x[n] = Acoswari + fn]

where A is @ Gaussian random variable with mean zero and variance o7 and w[n] is a white

noise process with variance o7, independent of A.

{(a) What is the correlation function of z[n]?

(h) Can the power spectrum of x[n] be defined? I so. what is the power spectral density
function?

(¢) Repeat parts (a) and (b) in the case when the cosine has an independent random phase
unitormly distributed between —w and .

Problem 3.
A bandlimited random signal is saanpled a1 T = 1 ms,

a If M L1 . e . iy f g
(a} It this signal is used to form a discrete random sequence. what is the highest frequency i
. Qv:r 1z that can be represenied in the power density spectrum S, (e4)?
‘ ‘ . * avr M N . . .

) Whar must be [h'”_ maxmmum bhandwidth of the process if the continuous-time signal is 1

be reconstructed from the discrete-time sequence? ) .
(¢} If the continuous random process has a correlation function of the Form lé‘/
Ty ey
-

<
ﬁxc (T} = GXL C ¢y

what i .zhc smallest value of the parameter 7, such that the continuous spectrum at the
b;u?dlu‘mt corresponding to the sampling interval above is 40 dB below il‘s ;'atlue a f = (;E
This gives a measure of the “correlation time™ for a random process that can be ade u;e[‘*
repeesenied by samples at the given sampling interval. ! ’
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