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An event is a subset of a sample space.

 AUTONUM  \* Arabic   Example:  When we roll a single die, one event in the sample space is 
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:  we rolled a 1 or a 2.

 AUTONUM  \* Arabic   Problem:  If we roll a single die, what is the event “we roll a prime number”?

 AUTONUM  \* Arabic   Problem:  If we choose a single student from this class, what is the event “not a business major”?

Remember that an event is a subset of the sample space, which is a set of outcomes, so an event is itself a set of outcomes.  The elements of an event are outcomes.

Also, notice that the size of an event is not related to the number of tasks.  We roll a single die, but the event may have as many as six outcomes in it.  That doesn’t mean we want all six to occur.  The event occurs if any one of the outcomes occurs.

Recall that for any set 
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 is the number of elements in 
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.  Then the probability of an event 
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 in a sample space 
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 is
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Important note:  in making this definition, we are assuming that all outcomes are equally likely.  This needn’t be the case.  Suppose the die is fixed?  We would have to use a more complex definition of probability to account for this.  If you should take a more advanced course in probability, you will learn how to deal with this problem.

 AUTONUM  \* Arabic   Example:  If we roll a single die, what is the probability that we roll a 6?  That we roll a 1 or a 2?

The sample space is the set of all possible outcomes from rolling a single die:  
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.  The first event is 
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 and 
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 AUTONUM  \* Arabic   Problem:  If we roll a single die, what is the probability that we roll a prime number?

 AUTONUM  \* Arabic   Problem:  If we choose a single student from this class, what is the probability that he or she is not a business major?

Following up on what we observed about the cardinalities of equal sets and of subsets:

· If 
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· If 
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One event in every sample space is 
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; regardless of the sample space 
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Another is the sample space 
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 itself; for any experiment,
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If 
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 is an event in a sample space 
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, then it is a subset of 
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, so
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and thus
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The probability of any event is a number between zero and 1.

If 
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 is an event in a sample space 
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, what is the probability of 
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?
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Thus,
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That is, the probability that an event will occur, plus the probability that it won’t occur, is 1.  This is true for any experiment, for any sample space, for any event.

(This is called the law of the excluded middle; an event will happen or it won’t – there is no middle way.)

Exercises

 AUTONUM  \* Arabic  
Compute the following probabilities, using the definition:

a) We choose a single coin from two nickels and three dimes; the probability that it is a nickel.

b) We answer a true-false question; the probability that we choose the correct answer.

c) We answer a multiple-choice question with four possible responses; the probability that we choose the correct answer.

d) We choose a single marble from a box of five marbles numbered 1 to 5; the probability that we get an even number.
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