
Probability 
Some definitions 
Experiment – a process consisting of some number of trials, each of which produces a 
distinguishable outcome 

Sample Space – the set of all possible outcomes for a trial (experiment) (denoted 𝑆) 

Event – a set of outcomes (denoted with capital letters such as 𝐴, 𝐵) 

Outcome – the result of a trial 

Theoretical probability – a calculation based on combinatorics 

Experimental probability – a calculation based on historical information (observations) 

Examples 
Experiment 1: Rolling a d6 die 20 times 
Trial: rolling a d6 die once 

Outcome: the value shown on the die 

Sample Space: {1,2,3,4,5,6} 

Experiment 2: Flipping a coin 1 time 
Trial: flipping a coin 1 time 

Outcome: the face of the coin showing 

Sample Space: {heads, tails} 

Experiment 3: Rolling 2 d6 dice 5 times 
Trial: rolling 2 d6 dice once 

Outcome: the sum of the dice values 

Sample Space: {2,3,4,5,6,7,8,9,10,11,12} 

Note that in this case, the outcomes are not all equally likely. 

Theoretical vs. Experimental Probability 
Suppose you roll a d6 die twenty times and get the value 3 nine times.  



The theoretical probability of rolling a 3 in a single trial is 1

6
, since 3 is one of six equally-

likely outcomes.  

The experimental probability of rolling a 3 in a single trial is 9

20
, since historically 9 out of 

20 rolls have been 3s.  

Set Notation 
We use set notation to show events. Let’s consider Experiment 1: 

Sample Space 𝑆 = {1,2,3,4,5,6} 

If 𝐴 is the event that you roll an even number, then 𝐴 = {2,4,6}.  

If 𝐵 is the event that you roll an odd number, then 𝐵 = {1,3,5}. 

If 𝐶 is the event that you roll a composite number, then 𝐶 = {4,6}. 

We say the number of members in a set is its size, which is written 

𝑛(𝐴) = 3 

𝑛(𝐵) = 3 

𝑛(𝐶) = 2 

𝑛(𝑆) = 6 

We say “𝑛 of 𝐴” or “the size of 𝐴” when we read 𝑛(𝐴). 

The complement 𝐴′ of event 𝐴 is the set of all members of 𝑆 that are not in 𝐴. For 
example, 𝐶′ = {1,2,3,5}. We say “the complement of 𝐴” or “𝐴 prime”.  

In general, the probability of event 𝐴 occurring in a single trial is 

𝑃(𝐴) =
𝑛(𝐴)

𝑛(𝑆)
 

𝑃(𝐴′) = 1 −
𝑛(𝐴)

𝑛(𝑆)
 


