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BOB HOUGH

Problem 1. A set A Ă t1, 2, ...u is said to have asymptotic density θ if

lim
nÑ8

1

n
|AX t1, 2, ..., nu| “ θ.

Let A be the collection of sets for which the asymptotic density exists. Is A
a σ-algebra? An algebra?

Problem 2. Let Y ě 0 with ErY 2s ă 8. Prove ProbpY ą 0q ě ErY s2

ErY 2s
.

Problem 3. When two standard dice are rolled, the probability distribution
of the sum is distributed as

ppnq “
6´ |7´ n|

36
, 2 ď n ď 12.

Find two six-sided dice A and B with positive numbers other than 1–6, which,
when rolled, give the same probability distribution for the sum.

Problem 4. Show that if X and Y are independent with distributions µ and
ν, then

ProbpX ` Y “ 0q “
ÿ

y

µpt´yuqνptyuq.

Conclude that if X has continuous distribution function, then ProbpX “

Y q “ 0.

Problem 5. Let X ě 0. Show

lim
yÑ8

y E
“

X´1
¨ 1pXąyq

‰

“ 0, lim
yÓ0

y E
“

X´1
¨ 1pXąyq

‰

“ 0.
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