Question 2: European Roulette Probability Problems

Problem Statement

A FEuropean roulette consists of a wheel with 37 numbered pockets, labeled from 0 to 36.

The numbers are distributed as described in the following parts.

Part 1: Probability of an Even Number Pocket
Let the probability space be defined by

Q=1{0,1,2,...,36},
F=P(Q),

1
Pi B({0}) = P({1}) = = B({36}) = o
Define the set of even-numbered pockets as
Seven - {2, 4, 6, C ,36}

Since there are 18 even numbers in {2, we have

#Seven 18
P Seven = = 5=
(Seven) = 0~ = 37
Answer for Part 1:
18
P Seven = o=
(Seven) = 5-

Part 2: Probability of a Red Pocket

Let the set of red pockets be
Srea = {1,3,5,...,35}.
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Assuming there are 18 red pockets (as given), it follows that

#Sred 18
P(Seq) = = —.
Answer for Part 2:
18
IP) re = 55
(Stred) 37

Part 3: Conditional Probability of an Even Pocket

Given a Red Outcome

We wish to compute the probability

]P(Sred N Seven)

]P)Sred (Seven> = ]P)(S d)

Let
Sred N Seven = {12,14, ... ,36}.

Then, by counting the number of elements in this intersection relative to the total number

of red pockets, we have

C #{12,14,...,36} 4

IP)Sred (Seven) - #S d - §
Answer for Part 3:
4
IP)Srcd(’s(even) = §




