
Essentials of Probability: Problem Set One, Some Solutions Summer 2022

1.5.2 For pairwise independence, consider Aij and Ak`, possibly with i = k but definitely
with j 6= `. If the ith roll comes up x and the kth roll is y (possibly with x = y), then
Aij is the event that the jth roll is x and Ak` is the event that the `th roll is y. Since
the rolls are independent, each of these events has conditional probability 1

6
and the

conditional probability of both is 1
36

, no matter what x and y are. Thus, the probability
of each event is 1

6
and the probability of both is 1

36
.

For independence of all the events, note that having all the pairs be equal is equivalent
to having all the dice be equal, and that there are six ways to get this outcome, each

having probability 1
6n

, so we have P
(⋂

i<j Aij

)
= 1

6n−1 . On the other hand, there are
n(n−1)

2
pairs i < j so

∏
i<j P (Aij) = 1

6n(n−1)/2 . For n > 2, these are not equal to each
other.

1.8.22 Five cherries have stones, 15 don’t. The pig eats 5.

(a) This is the same thing as picking one of the 20 cherries at random - the fact that
five of them happen to be in the pig’s stomach is not relevant. So the answer is
5/20, or .25.

(b) We’ll compute the conditional probability that the pig didn’t get any stones, and
then subtract from one.

Think of 20 slots, with the first 5 being the ones in the pigs stomach, and the 6th
being the one we pick.

The condition is that slot 6 has a stone so there are 5 · 19! total orderings of the
cherries having a stone in place 6.

There are C(15, 5) ways to choose the un-stoned cherries to put in slots 1-5, and
5! ways to order those. There are 5 ways to pick the stone to put in slot 6, and
that leaves 14! ways to order the remaining 14 cherries. So there are a total of
C(15, 5) · 5! · 5 · 14! ways to choose and arrange the cherries so that the pig got
no stones, and the one we picked got a stone. So the conditional probability that
the pig got at least one stone is

1− C(15, 5) · 5! · 5 · 14!

5 · 19!
= .74174407.

2.7.7 The number of passengers not showing up is T Bin(10, 1
10

) for Teeny Weeny and
B Bin(20, 1

10
) for Blockbuster. Teeny Weeny is overbooked if T = 0 and Block-

buster is overbooked if B ≤ 1. P (T = 0) =
(

9
10

)10 ' .349 and P (B ≤ 1) =
(

9
10

)20
+

20
(

9
10

)19 1
10
' .392, so Teeny Weeny is overbooked slightly less often.
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