Signal Theory:
suggested problems for final exam

Hamed Farhadi

Praoblem 1(Chapter 1):
Two stochastic variableX andY have the following means and variances:
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These stochastic variables have the covariancegf. We form new stochastic variablds and W such that
U=X+Y andW =X —aY.
Find parameterad’ such that variable$¢/ and W become uncorrelated.

Problem 2(Chapter 2):
Let X (¢) andY (¢) be two stochastic processes as follows:

X(t) = Axcos(wp + dx)
Y (t) = Ay cos(wo + ¢y ),

where, Ax, Ay, ¢x and¢y are independent stochastic variables. Variallgsand ¢y are uniformly distributed
in [0,27]. We define another stochastic procéss) as follows:

Z(t)=Xt)Y(t)
Is Z(t) a wide-sense stationary process? what is the autocoorelatnction of Z(t)?

Praoblem 3(Chapter 4):
A continues procesX (t) has a power spectral density shown below:
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Determine the corresponding ACF &f(¢).

Problem 4(Chapter 5):

Consider a stationary stochastic procéSg) with power spectral densit®x (f), and the stationary stochastic
processY (t) that is defined by
dyY (t
d—i) +2Y(t) = 3X(t)
a) Determine the power spectral densityYoft) (Ry (f)) as a function of the power spectral densityXft).
b) DetermineE{Y2(t)} if X(t) is a zero mean white noise with AGF(7) = §(7).



