
Chapter 8
Instructor Notes

Section 8.1  Sample Spaces, Events, and Probability
A sample space S for an experiment is the set of all possible outcomes.

An event E is defined to be any subset of S.

Event E is a simple event if it contains only one element.

Event E is a compound event if it contains more than one element.

The probability of an event E, denoted by P(E), gives the likelihood that event E will occur.

Probability of Simple Events
1.  The probability of a simple event is a number between 0 and 1, inclusive.  That is,
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2.  If the sample space S = 
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{e,e,e,...,e},

 then 
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  In 
     other words, the sum of probabilities of all simple events in a sample space equals 1.

Probability of an Arbitrary Event E under an Equally Likely Assumption


[image: image4.wmf]numberofeventsinEn(E)

P(E)

numberofeventsinSn(S)

==


Section 8.2  Union, Intersection, and Complement of Events; Odds

The union of events A and B, denoted 
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, is the set of all elements formed by combining all the elements of A and all the elements of B into one set.

The intersection of events A and B, denoted 
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, is the set of all elements in set A that are also in set B.

If 
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then we say that the events A and B are mutually exclusive.
Probability of a Union of Two Events
For any events A and B,
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If A and B are mutually exclusive, then 
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Let E represent a subset of a sample space S.  Then the complement of E, denoted E’, is the set of all the elements of S that are not in E.
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Let P(E) represent the probability of event E.  Then,

1.  The odds in favor of E = 
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2.  The odds against E      = 
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Empirical probability is the probability of an event determined by a sample that is used to approximate the probability of the corresponding event in the total population.

Law of Large Numbers

The approximate empirical probability can be made as close to the actual probability as we please by making  the sample sufficiently large.

Empirical Probability of Event E
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Section 8.3  Conditional Probability, Intersection, and Independence

The probability of the occurrence of an event A, given the occurrence of another event B,

is called a conditional probability and is denoted 
[image: image14.wmf]P(AB.
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The Product Rule
For events A and B with nonzero probabilities in a sample space S,
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         or    
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For events A and B in a sample space S, we say that A and B are independent if and only if 
[image: image18.wmf]P(AB)P(A)P(B).
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  Otherwise, we say that A and B are dependent events.
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