
Discrete Math     Name  ______________________________________ 

Lesson 15.5 – Equiprobable Spaces   

Exercise 2         Period ______________  

Complementary Events 

Two outcomes or events that cannot occur at the same time are said to be mutually exclusive events.  

Consider the following events when rolling a pair of dice: 

 

A:  At least one of the dice is an Ace    A = {11, 12, 13, 14, 15, 16, 21, 31, 41, 51, 61} 

B:  Neither dice is an Ace     B = {22, 23, 24, 25, 26, 32, 33, 34, 35, 36, 42, 43, 44, 45, 46, 

            52, 53, 54, 55, 56, 62, 63, 64, 65, 66} 

C:  Roll two of a kind       C = {11, 22, 33, 44, 55, 66} 

 

Events A and B are mutually exclusive because every outcome in event A includes at least one Ace 

while none of the outcomes in event B has an Ace in it.  Events A and C are not mutually exclusive 

because event C includes the outcome of rolling two Aces which is also an outcome in event A. 

 

When two events are mutually exclusive and make up all of the possible outcomes in sample space, the 

two events are said to be complementary events.  Because two complementary events make up all the 

possible outcomes in a sample space, the probabilities of two complementary events add up to 1. 

Two events A and B are said to complementary events if P(A) = 1 – P(B). 

 

Example.  Consider complementary events A (at least one die is an Ace) and B (neither die is an Ace).  

We know from listing all possible outcomes of event A that P(A) = 11/36.  Without listing all of the 

outcomes in event A, it is difficult to calculate P(A). It is actually easier to find the probability of its 

complement, P(B), by using the multiplication rule.  There are five of six possibilities that the first die 

is not an Ace; likewise, there are five of six possibilities that the second die is not an Ace. Using the 

multiplication rule, we find P(B) = (5/6) × (5/6) = 25/36.  We can now find P(A). 
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Independent Events 

Two events are said to be independent events if the occurrence of one event does not affect the 

probability of the occurrence of the other.  When two events, E and F, are independent, the probability 

that both occur is the product of their respective individual probabilities.  

P(E and F) = P(E) × P(F) 

This is called the multiplication principle for independent events.  This principle works only if the 

events are truly independent.  For example, when rolling two dice, the outcome of the first roll does 

not affect the outcome of the second roll. 

 

Example.  Find the probability of rolling two “boxcars” (sixes).  Suppose we let S1 and S2 be the 

events or rolling a six on the first die and the second die respectively.  When rolling two dice, the 

outcome of the second roll is not affected by the outcome of the first roll; they are independent events.   

P(S1 and S2) = P(S1) × P(S1) 
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1. Recall the experiment in which we toss a coin twice and observe the outcome of each toss.  The 

sample space is S = {HH, HT, TH, TT}.  Consider the following events. 

E1:  Toss a head on the first toss 

E2:  Toss a head on the second toss 

E3:  Toss at least one tail 

a. Show that E1 and E2 are independent events. 

 

 

 

b. Show that E1 and E3 are not independent events. 

 

 

 

2. Consider an experiment in which we toss a coin five times and observe the outcome of each toss.  

Suppose we want to find the probability of event E.  

E:  Toss at least one head 

a. What is the complementary event F: ________________________________________________ 

b. Find P(F).  P(F) = ____________ 

c. Find P(E).  P(E) = ____________ 

 

 

3. Suppose a friend offers you the following bet: Roll a die four times; if at least one of your rolls is a 

“boxcar” (a six), you win, and he buys the pizza.  Otherwise, you buy the pizza.  Will you make the 

bet? ____________  

E:  Roll at least one “boxcar”  

a. What is the complementary event F: ________________________________________________ 

b. Find P(F).  P(F) = ____________ 

c. Find P(E).  P(E) = ____________ 

 

 

4.  Suppose a friend offers you the following bet: Toss a coin ten times; if the tosses come out an even 

split (5 heads and 5 tails), you win and he buys the pizza.  Otherwise, you buy the pizza.  Will you 

make the bet? ____________ 

E: Toss 5 heads and 5 tails 

a. How many different outcomes are there when you toss a coin ten times? ____________________ 

b. Find P(E).  P(E) = ____________ 

 

 

5. One of the best hands in 5-card draw is a four-of-a-kind (fours cards of the same value plus a fifth 

card called a “kicker”).  Suppose we want to find the probability of F. 

A: A player draws four Aces 

a. How many 5-card hands are possible in 5-card draw? ____________________ 

b. Find P(A).  P(A) = ___________ 


