Problem 8.14 A discrete-time random process {Yn: n = ...,-1,0,1,2, ...} is defined by

Yn = aOZn + alzn—l

where {Z,} is a random process with autocorrelation function R, (n) = *5(n) . What is the
autocorrelation function R, (n,m) = E[YnYm ]? Is the process {Y,} wide-sense stationary?

Solution

We implicitly assume that Z, is stationary and has a constant mean . Then the mean of
Yn is given by
E[Yn] = aoE[Zn]"' aE[Z, ]
= (ao o )/Uz

The autocorrelation of Y is given by
E[YnYm] = E[(O{OZn + aOZn—l)(aOZm +a Z )]

:at)zE[Zan]+a1aoE[ZnZ ]+a0a1E[Zn yA ]+a1 [Zm 1 ]

= alc?5(n-m)+ aa,025(M—1-n)+ aya,025(n—1- m)+ als(m-1-(n-1))

= (a2 + a2 )o?5(n - M)+ aga,0°[5(n - m = 1)+ 5(m —n —1)]

Since the autocorrelation only depends on the time difference n-m, the process is wide-
sense stationary with

R, (n) = (a2 + a2 Jo?5(n) + apa,0%(5(n—1)+ 5(n +1))
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