MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Department of Electrical Engineering & Computer Science
6.041,/6.431: Probabilistic Systems Analysis
(Fall 2002)

Recitation 8

1. Random variables X and ¥ have the joint PDF shown below:
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(a) Prepare neat, fully labeled sketches of fy - {x[y).
{b) Find E[X|}Y = y] and var{X|¥ = y).
{¢) Find E[X].
(d) Find var(X] wsing the law of conditional varances,
2. Let J denote the number of crates of bulbs which arrive on any particular day, K denote the

nicimbeer of bulbs in any particular crake, and ¥ denote the Lifetime of any particular Bk,
Random variables J, K and ¥ are independent. The PMFs for J and K are given by

_J (3 g=1,2,3,... B2 p=01,2,...
:J.;{q}—{n s prig) = “_'F'_ aine
The PDF for ¥ is given by:
_ J 2™ g>0
frlg) = {,D el

Asgume also that all experimental values of each of the three random variables are indepen-
dent,

(a) Find the probability that the number of bulbs, I7, meceived during a day s an even
mmber.

(b} Find the expectation and varance for T, the total ifetime of all the bulbs 3 any parfic-
ular arale.

{c) Let R denote the total lifetime of all bulbs that arrive on any particulor doy, and evaluate
PR =10).
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3. Practice Problem: Continuous random variables X and Y have a joint pdf given by

Fxy(m,y) = C if (z,y) belongs to the closed shaded region
XYALY) = 0 otherwise
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The experimental value of X will be revealed to us; we have to design an estimator g(X) of Y’
that minimizes the conditional expectation E[(Y — g(X))2|X = z], for all z, over all possible
estimators. Provide a plot of the optimal estimator as a function of its argument.
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