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Problem 4 (Monty Hall) Participants in a game show are asked to choose one of three doors. Behind
one of the doors, there is a prize, the other doors lead to empty rooms. After the door is chosen, the game
show presenter (who knows the right door) opens an unchosen door which is empty and shows it to the
participant. The participant is then given a choice to change his decision. Should he do it?
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Consider an optical communication system that transmits a symbol “1” by turning a laser on
for 200 nanoseconds, and a “0” by turning the laser off for 200 nanoseconds. A photon count-
ing device counts the number of photons in the 200 nanosecond time interval (synchronized
with the transmitting laser). Assume that the number of photons measured within a given
interval (200 nanoseconds) is a Poisson random variable with parameters \; = 5 and Ag = 1,
depending on whether the laser is on or off. Note that even when the laser is off, it still emits
a random number of photons due to the dark current. Also assume “0” is 5 times as likely as
“1” to be transmitted. Suppose that the photon counting device detects 5 photons in a given
time interval.
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