STAT/MATH 395 B
Derby

Homework 1
Due August 3, 2009 at 8:30 am

1. Let X ~ B(4,p). Find the pmf of the following functions:

(a) (4 points) X:2.

(b) (4 points) |%32|. That is, the absolute value of the random variable in part (a) above.

(¢) (4 points) (%)2

2. Let X have the pdf

44
16

fx(x) = 5

0

(a) (4 points) Find the pdf for Y = X2
(b) (4 points) Find the pdf for Y = X3.

x € [—4,0]
z € (0,5]
otherwise

3. (6 points) Find the pdf of X = sin6, where § ~ U(0, ). Note that unlike in example 5.1.10,
sinf is not a 1-1 function over this range of values of 6.

4. Let X; ~ U(0,4) be independent of X5 ~ U(0,2). Find the pdf of the following functions:

(a) (6 points) X1 + Xo.

(b) (6 points) X; — Xo.

(¢) (6 points) min(X;, X3).
(d) (6 points) max(Xy, Xs).
(e) (6 points) X;Xo.

5. To beat the traffic, Nate decides to take the Amtrak train between his home in Seattle and
his client in Olympia (the Sounder doesn’t go to Olympia). On the way back to Seattle at the
end of the day, Nate’s train makes a stop in Tacoma. At around the same time, a Sounder

train leaves Tacoma en route for Seattle.

Since the Sounder and Amtrak share the same

track, if the Sounder leaves first, Nate’s Amtrak train is delayed by around 30 minutes, since
the Amtrak is stuck behind the Sounder (which makes all local stops between Tacoma and
Seattle). What is the probability that Nate’s Amtrak gets caught behind the Sounder if

(a) (4 points) The times of Amtrak’s and the Sounder’s departure from Tacoma are inde-
pendently distributed as U(5:10, 5:40) and U(5:17, 5:25), respectively?

(b) (4 points) The times of Amtrak’s and the Sounder’s departure from Tacoma are inde-
pendently distributed as N(u =5:25, ¢ =10 minutes) and N(pu =5:21, ¢ =2 minutes),

respectively?

6. (4 points) Let W denote the time of the last train leaving Tacoma for Seattle, measured in
minutes past 5:00 pm. Furthermore, assume that the last train is either an Amtrak [distributed

as U(5:10, 5:40)] or a Sounder [distributed as U(5:17, 5:25)]. What is the pdf of W7
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7. Extra Credit: (Google Interview Problem — 10 points) Someone is going to feed you a
sequence of numbers of unknown length, one at a time. Your job is to pick a random sample
of exactly n of them, such that every number has an equal probability of being picked.

To clarify, you get one number at a time, and you know how many you have to pick — but you
have no idea how long the sequence will be. You don’t know if the one you just got was the
last one, or if there are a million more to come. At some point, you’ll learn that there’s no
more input, and whatever you've chosen at that point is what you're stuck with. You need to
be able to prove that each item in the sequence could have been picked with equal probability;
it can’t be that the first ones or last ones are even slightly more likely.



