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Probability 
 

Definition 1: Sample Space:  The collection of all possible outcomes 
 
Definition 2: Simple Event:  One specific outcome in the sample space.   
 
Example 1: Rolling a die.  Rolling a 2 is a simple event (a possible outcome).  The sample space 
would be rolling a 1, 2, 3, 4, 5, or 6. 
 
Definition 3: Event:  Any collection of one or more possible outcomes.   
 

Definition 4: Probability is the study of uncertainty in a statistical experiment. 

Let a random experiment have sample space S.  Any assignment of probabilities to events must 

satisfy some basic laws of probability: 

1) For any event A, P(A) ≥ 0. 
2) P(S) = 1.                   Where S is the sample space 
3) 0 ( ) 1P A   

Definition 5: The theoretical probability of an event is defined as the ratio: 
number of favorable cases

total number of possible cases
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Definition 6: S = Sample space is the set of all possible outcomes of a statistical experiment. 

Definition 7: An event is any subset of the sample space. 

To achieve an understanding of the laws of probability, it helps to have a concrete example in 

mind.   

Activity 1: Consider a single roll of two dice, a red one and a green one.  The table below shows 

the set of outcomes in the sample space, S.  Each outcome is a pair of numbers--the number 

appearing on the red die and the number appearing on the green die.  The event that consists of 

the whole sample space is the event that some of the outcomes occurs.  This event is certain to 

happen; if we roll the dice, the outcome cannot be something other than one of the 36 outcomes 

listed in the table.  Therefore, the probability associated with the event S is P(S) = 1. 
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Number 

on Green 

Die 

1 (1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6) 

2 (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6) 

3 (3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6) 

4 (4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6) 

5 (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6) 

6 (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6) 

 1 2 3 4 5 6 

  Number on Red Die 

 
If the dice are fair, then each of the 36 possible outcomes is equally likely.  Also only one of the 
outcomes can happen on any roll of the dice.  Consequently, to find the probability of the event 
consisting of just one of the outcomes (any one), we simply divide the probability of the entire 
sample space by 36.   
Therefore, for example:  

P(1,1) = 
1

36
  

P(4,5) =
1

36
 

P(2,3) = 
1

36
 

 
Any event is a subset of the entire sample space. SO, the sample space of the given event is less 
than or equal to the entire sample space. For each event, the probability will be calculated in two 
different ways. 
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