
Discrete Math     Name  ______________________________________ 

Lesson 15.4 – Probability Spaces   

Exercise 1         Period ______________   

 

In probability, we are interested in a particular outcome or set of outcomes.  These outcomes of 

interest are called events.  Recall that sample space for tossing two coins and observing the outcome 

of each toss. 

S = {HH, HT, TH, TT} 

An event is any subset of a sample space.  A simple event is a single outcome in a sample space. 

The sample space for tossing two coins has four simple events (HH, HT, TH, and TT), but there are 

other events of interest associated with this experiment.  All possible events are shown below. 

 

The simple events E5 = {HH, HT} E11 = {HH, HT, TH} The certain event 

      E1 = {HH} E6 = {HH, TH} E12 = {HH, HT, TT} E15 = {HH, HT, TH, TT} = S 

      E2 = {HT} E7 = {HH, TT} E13 = {HH, TH, TT}  

      E3 = {TH} E8 = {HT, TH} E14 = {HT, TH, TT} The impossible event 

      E4 = {TT} E9 = {HT, TT}  E16 = {   } 

 E10 = {TH, TT}   

  

It is helpful but not necessary to list all possible events for a sample space. In fact, the number of 

events for a sample space is usually too numerous to list.  If a sample space S has N outcomes Oi 

S = {O1, O2, O3,…,On} 

Then the sample space will have N2  possible events associated with the sample space.  We have 

already seen that our coin toss experiment has 1624  possible events.  Recall the experiment in 

which we toss three has eight outcomes, so it will have 25628  possible events associated with it.  

As you can see, the number of events associated with a sample space grows dramatically as the size 

of the sample space increases. 

 

Events of interest are often posed in words, so it is important to understand which outcomes are 

included in an event of interest.  Some events of interest for tossing two coins are listed below.  

 

Event (in words)    Event (as a set)                            . 

Toss two heads   E1 = {HH} 

Toss at least one head   E11 = {HH, HT, TH} 

First toss is a heads   E5 = {HH, HT} 

Toss no tails    E1 = {HH} 

Toss exactly one tail   E8 = {HT, TH} 

Toss neither head nor tail  E16 = {   }, the impossible event 

Toss two heads or less  E15 = S, the certain event 

 

 1.  Consider the sample space S = {A, B, C}.  Determine the number of possible events (_______), 

then list all possible events for this sample space.  

 

 

 

 



2. Recall the experiment of tossing a coin three times and observing the outcome of each toss.  

a. Write the sample space for this experiment. 

 

 

b. How many possible events are there for this experiment? __________ 

 

c. For each event described, write the event as a set. 

 E1:  Toss exactly two heads   ___________________________________ 

 E2:  All tosses come out the same  ___________________________________ 

 E3:  Half the tosses are heads; half are tails ___________________________________ 

 E4:  The first two tosses are tails  ___________________________________ 

 

3. Recall the random experiment of rolling a pair of dice and observing the number on each die. 

S = {11 / 12, 21 / 13, 22, 31 / 14, 23, 32, 41 / 15, 24, 33, 42 51 / 16, 25, 34,  

        43, 52, 61 / 26, 35, 44, 53, 62 / 36, 45, 54, 63 / 46, 55, 64 / 56, 65 / 66} 

b. How many possible events are there for this experiment? __________ 

c. For each event described, write the event as a set. 

 E1:  Roll two of a kind  ___________________________________ 

 E2:  Roll a total of 3 or less  ___________________________________ 

 E3:  Roll a total of 7 or 11  ___________________________________ 

 E4:  Roll a 2 or more   ___________________________________ 

  

4. A pizza parlor offers six different toppings: extra cheese (C), pepperoni (R for “roni”), sausage 

(S), mushroom (M), peppers (P) and onions (O).   

a. How many different two-topping pizzas can be created? __________ 

b. Write the sample space for all two-topping pizzas. 

 

 

 

 

c. How many possible events are there for this experiment (i.e., ordering two-topping pizzas)?  

           __________ 

d. For each event described, write the event as a set. A customer orders a pizza with…. 

E1:  extra cheese   ___________________________________ 

E2:  pepperoni and mushroom  ___________________________________ 

E3:  pepperoni or mushroom  ___________________________________ 

E4:  meat toppings only  ___________________________________ 


