
Exercise 5 of Assignment 4 (due 2/4/08)

Let {εt} be a white noise process with mean zero and variance σ2
ε . Define

the stationary processes {Xt} and {Yt} by
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a) Let LX{·} and LY {·} be LTI digital filters such that LX{εt} = Xt and
LY {εt} = Yt. Show that the gain function |GX(·)| corresponding to
LX{·} is given by

|GX(f)| =
5

9
+

4

9
cos(2πf),

and find the gain function |GY (·)| corresponding to LY {·}. In what
respects do the associated transfer functions GX(·) and GX(·) differ?

b) Compare the sdf of {Xt} with the sdf of {Yt}.

c) How do {Xt} and {Yt} differ from a moving average process as de-
fined by Equation (43a)? Are there moving average processes that are
equivalent to {Xt} and {Yt} (i.e., have the same sdfs)?


