Processing of Stochastic Signals November 10, 2011

Problem Set 3

Problem 3.1 Consider the pdf
ful@) = a (3" +40(z) + 26(x — 7)), a>0.
Here, 0(+) denotes the Dirac impulse.
a) Find the constant a.
b) Calculate the probability P{0 < x < 7}.
c) Calculate the probability P{x = 0}.
)

d) Find the variance o2.

Problem 3.2 Consider the joint pdf

Fooly) = b-e ) <z <a and 0<y< oo
T Y) = 0, otherwise '

a) Find b (in terms of a) such that f,,(z,y) is a valid joint pdf.
b) Find an expression for the joint cdf F  (x,y).
c¢) Find the marginal pdfs fi(z), fy(y).

Problem 3.3 Let x and y be two random variables with p, = 2, p, = -1, B, =

Cyy = 3. Let z=ax+y.
a) Find the correlation R, ,.
b) Find a such that R, , = 0.

c¢) Find the covariance Cy, for the value of a found in the previous subtask.
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Problem 3.4 Consider two random variables x,y whose joint pdf fy,(z,y) is de-
picted in the figure below.

a) Provide a mathematical expression for f,,(z,y).
b) Find the marginal pdfs fi(x), f,(y) and sketch them.

c¢) Calculate the probability P{(x < 0)n(y < 1)}.
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Figure 1: Sketch of the joint pdf fy,(x,v).




