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The filter input x{r) consists of a pulse signal g(¢) corrupted by additive white
Gaussion noise w(f), as shown by
Xy =gl+w(nN0=¢ =T,

Please derive the optimal match filter &, (r) .(20%)

L]

Consider a linear prediction filter, the filter output x[n] is deflined as below:
_l“
i) = 3w x{n k]
k=]
The p isthe prediction order, The w,  is the predictive coefficient. The mean square
value .J of prediction error is defined as below:
J = El(x[n] - %[n])’]

Please derive and prove the following equations.
W, = R,
Joo=gf—pTR

min

( The w,, is the optimum coefficient vector. The .J_ is the minimum mean square



value of the prediction error. The r, is p-by-/ autocorrelation vector. The R, is

p-by-p autocorrelation matrix. }(30%)

Consider the process X{1):
X(r) = Asin® (2af.t + 0)
where the amplitude 4 and the frequency f, are constant and the phase & is

uniformly distributed at [0,27]. Please prove whether or not this process X(1) is

wide-sense stationary(WS5).(25%

Continued the Problem #2. Please find the auto-correlation function R, (r) and the
power spectral density function G_(f) of X(1).(25%)
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