
AMS 311 (Fall, 2013) Joe Mitchell

PROBABILITY THEORY
Homework Set # 1

Due at the beginning of class on Thursday, September 12, 2013. Reminder: Show your reasoning!

Read: Ross, sections 1.1-1.4 of Chapter 1, and sections 2.1-2.5 of Chapter 2 .

SPECIFICS OF READING ASSIGNMENT:

Examples to read carefully:
Chapter 1: 2a–2e; 3a–3f; 4a–4e
Chapter 2: 3a, 3b, 4a, 5a–5j, 5l

(1). (13 points) A system is comprised of 3 components, each of which is either “working”, “iffy”, or “failed”.
The system will work if any two components are working or if none of the components are failed. Let W be
the event that the system is working. Let A be the event that at least one component is iffy.

(a). Define carefully a sample space, S, for this experiment. How many elements does it have?
(b). In terms of your sample space, give the events W , A, and W ∩ A.

(2). (16 points) Sixty percent of the students at a certain school wear neither a ring nor a necklace. Twenty
percent wear a ring and 30 percent wear a necklace. If one of the students is chosen randomly, what is the
probability that this student is wearing (a). a ring or a necklace? (b). a ring and a necklace? Begin by first
describing exactly what the sample space is, and give names to the events (e.g., “R” and “N”).
(3). (18 points) A hospital administrator codes incoming patients suffering gunshot wounds according to
whether they have insurance (coding 1 if they do and 0 if they do not) and according to their condition,
which is rated as good (g), fair (f), or serious (s). Consider an experiment that consists of the coding of such
a patient.

(a). Give the sample space of this experiment.
(b). Let A be the event that the patient is in serious condition. Specify the outcomes in A.
(c). Let B be the event that the patient is uninsured. Specify the outcomes in B.
(d). Give all the outcomes in the event Bc ∪ A.

(4). (20 points) Consider two events, A and B. You are told that P (A) = 0.51, that P (B) = 0.87, and that
P (B ∩ Ac) ≥ 0.02.

(a). What is the maximum possible value for P (A ∩ B)? Justify.
(b). What is the minimum possible value for P (A ∩ B)? Justify.
(c). What is the maximum possible value for P (A ∪ B)? Justify.
(d). What is the minimum possible value for P (A ∪ B)? Justify.
(e). What is the maximum possible value for P (A ∪ B) − P (A ∩ B)?
Hint: Use a Venn diagram to help you. Here, “possible value” is a value that can actually be achieved

(it is possible to equal the value – e.g., we would not say that the “maximum possible value” of P (A ∪ B)
is 1.2, since, while it is true that P (A ∪ B) ≤ 1.2, it is never possible for P (A ∪ B) to equal 1.2, under any
circumstances).

(5). (18 points) There are 5 hotels in Stony Brook. If 3 people check into hotels on September 12, what is
the probability that they each check into a different hotel? (What assumptions are you making?)
Make sure to define any notation you use to describe elements of the sample space.

(6). (15 points) Show that the probability that exactly one of the events E or F occurs is equal to P (E) +
P (F ) − 2P (E ∩ F ).


