
University of Illinois Fall 2013

ECE 313: Problem Set 1
Axioms of probability and calculating the sizes of sets

Due: Wednesday, September 4 at 6 p.m.
Reading: ECE 313 Course Notes, Sections 1.1–1.7.

1. [Defining a set of outcomes]
Suppose four teams, numbered one through four, play a round-robin tournament: every pair of teams
play a game. Two teams play each game and one of them wins; ties do not occur.

(a) Define a set Ω so that the elements of Ω correspond to the possible scenarios of the tournament.
An element of Ω should specify the entire sequence of outcomes of the games. Explain how the
elements of your set correspond to the possible scenarios. (This is an exercise in coming up with
good notation.)

(b) How many possible scenarios are there?

2. [Possible probability assignments]
Suppose A and B are events for some probability space such that P (A) = 0.9 and P (B) = 0.8. Prove
that P (AB) ≥ 0.7.

3. [Range of probability assignments]
Suppose A and B are events for some probability space such that P (A) = 3/4 and P (B) = 1/3.

(a) Show that 1/12 ≤ P (AB) ≤ 1
3 .

(b) Construct examples to show that the extreme values of P (AB) identified in part (a) can be
realized.

4. [Counting Fish]
Simon’s backyard pond contains g goldfish and c catfish. All fish are equally likely to be caught.

(a) Suppose that Simon catches a total of k fish (no fish are thrown back). What is the probability
of catching x goldfish?

(b) Now suppose that all k fish are returned to the pond, and he starts fishing again, and catches a
total of m fish. Let A be the event that among the caught set of m fish, exactly 2 goldfish are
included that were also caught in the first catch? (Assume that fish do not learn from experience.)
Find P (A).

5. [A Karnaugh map for three events]
Let an experiment consist of rolling two fair dice, and define the following three events about the
numbers showing: A =“sum is odd,” B =“sum is a multiple of three,” and C =“the number showing
on the first die is (strictly) less than the number showing on the second die.”

(a) Display the outcomes in a three-event Karnaugh map.

(b) Find P ((A ∪B)C).

6. [Cards]
Suppose five cards are drawn from a standard 52 card deck of playing cards with all possibilities being
equally likely.

(a) E1 is the event that all five cards are one of A, K, Q, J (though not necessarily of the same suit).
Find P (E1).

(b) E2 is the event that either all the five cards are from the same suit or four of the five cards are
A, K, Q, J from a common suit. Find P (E2).



7. [Birthday Problem]
Suppose there are n people in a room.

(a) What is the probability that at least two people have the same birthday? Hint: assume a uniform
law and count the size of an appropriate event .

(b) Calculate the probability for n = 58 (average enrollment in a section right now)

(c) How large do we need n to have the probability in part (a) to be at least 0.5?
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