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This is a closed book examwth 5 questions. You are allowed to use the
fornmul a sheet that will be handed out with the exam No other notes are
al lowed. Calculators are K. Wite all your answers in this booklet. The
score for each question is shown al ongsi de the question. Make sure you
attenpt all of them Good Luck!

1. (20 points) Let a biased coin have Pr [Heads] = p , where p is not
necessarily 0.5. This coin can still be used to sinmulate fair coin tosses
by tossing it twice, where if the actual sequence of tosses is HI, the
output is "H', while if the actual sequence of tosses is TH, the output is

"T". If the actual tosses are both the sane, repeat the process. Let an
"event" be a pair of tosses, and |let the random variable X count the nunber
of events until "h" or "T" is output, including the last, so X >= 1.

file:///C|/Documents%20and%20Setti ngs/Jason%20Raft...%620Spring%201998%20-%20Canny %20-%20Midterm%201.htm (1 of 3)1/27/2007 6:46:39 PM



CS174

a (5 points) What kind of distribution does X have (give a nane)?

b. (5 points) What is E[X] is terns of p?

C. (10 points) How could you use the sane coin to sinmulate a fair 3-sided
dice, i.e. to output 1,2, or 3 with equal probability?

2)(20 points) Let X be a randomvariable with E[X] = 3, Var [X] = 4, and
let Y be a random variable with E[Y] = 5.

a (5 points) What is E[3X]?

b. (5 points) What is E[X + Y]?
C.

d.

(5 points) What is E[ XY]?
(5 points) Wat is E[sqr(X)]?

3)(20 points) Let p and q be two probability vectors, that is, vectors of
non- negative real nunbers whose sumis 1. Let Mas shown bel ow be a payoff
matrix for a two-player zero-sum gane.

M =
210
2 2 -2
-2-10
@
If g =(0.3, 0.3, 0.4), what is the p that maxi m zes p T My?

‘@
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4.)(20 points) Pizza Pal ace has inplenented a new el ectroni c di spatching
system but is having trouble with it. Because of that, mpizzas are
di spat ched i ndependently and uniformy at randomto n custoners.

a (10 points) How |l arge should mbe (in terns of n) to be confident that
everyone gets a pizza? You don_t need to give an exact bound, but
rather a value that is accurate as n -> infinity.

b. (10 points) How | arge should mbe to be confident that no one gets
nore than one pizza? You don_t need to give an exact bound, but rather
a value that is accurate as n -> infinity.

5)(20 points) Let a fair coin be tossed 16 tines. Let X be the nunber of
heads, then E[X] = 8 and Var[X] = 4.

a (5 points) Gve a Markov bound for Pr[X >= 12].
b. (5 points) Gve a Chebyshev bound for Pr[X >= 12].
C. (10 points) Gve a Chernoff bound for Pr[X >= 12].

THE END! I'!
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