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1) Consider a wide sense stationary random process X(t) having an autocorrelation
function

φXX(τ) = sinc(2τ/T ) .

The process is applied to a linear time invariant filter having the impulse re-
sponse

h(t) = Asinc((t − to)/T )

a) 1 mark What is the input mean µX?

b) 1 mark What is the total power in the process X(t)?

c) 4 marks What is the output autocorrelation function φY Y (τ)?

d) 2 marks For what sampling rates, R, are the output samples yk = y(k/R) uncorre-
lated?

e) 2 marks What is the covariance matrix, Λ, for the random variables Y1 = Y (t1)
and Y2 = Y (t1 + T/2)?
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2) Consider a binary antipodal communication system (one where 0 → −g(t) and
1 → g(t)) using the pulse g(t) = rect((t − T )/T ). The channel has the impulse
response

c(t) = 0.5δ(t − T/2) + 0.25δ(t − T )

and AWGN n(t) is present with a power spectral density of No/2 watts/Hz.
The receiver employs a filter h(t) that is matched to the pulse g(t). The filter
output is y(t).

a) 4 marks Determine and sketch the overall pulse p(t).

b) 3 marks Does the sampled pulse pk = p(kT ) result in zero ISI?

c) 3 marks What is the output of the receiver filter at time kT , i.e., what is yk =
y(kT )?
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