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September 15, 2006

Recall that events are sets, sets have intersections and unions, and some are subsets of other sets.

What about unions of events?  First, what sort of event does a union represent?

Recall that the elements of a union of two sets are those things that are in one (or both) of the sets.  So the outcomes in the union of two events will be those outcomes in one (or both) events.

 AUTONUM  \* Arabic   Example:  Suppose we draw a single marble from a jar of marbles, some large, some small, some blue, some green.  If 
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 is the set of outcomes that are large marbles and 
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 is the set of outcomes that are blue marbles, what is 
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 AUTONUM  \* Arabic   Problem:  Suppose we draw a single marble from a jar of marbles, some large, some small, some blue, some green.  If 
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 is the set of outcomes that are green marbles and 
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 is the set of outcomes that are blue marbles, what is 
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The elements of the intersection of two sets, on the other hand, are those things that are in both sets.  So the outcomes in intersection of two events will be those outcomes in both events.

 AUTONUM  \* Arabic   Example:  Suppose we draw a single marble from a jar of marbles, some large, some small, some blue, some green.  If 
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 is the set of outcomes that are large marbles and 
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 is the set of outcomes that are blue marbles, what is 
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 AUTONUM  \* Arabic   Problem:  Suppose we draw a single marble from a jar of marbles, some large, some small, some blue, some green.  If 
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 is the set of outcomes that are green marbles and 
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 is the set of outcomes that are blue marbles, what is 
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This last is an example of mutually exclusive (or disjoint) events.
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[mutually exclusive events]
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The important thing to remember is that when we say “
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 and 
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” we are talking about the intersection of events; when we say “
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 or 
[image: image21.wmf]F

” we are talking about the union of events.
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?  That is to say, what is the probability of 
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By our definition,
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But we had a formula, did we not, for the cardinality of a union:
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Putting these together, we get
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This is the addition rule, and it holds true for any two events in any sample space.
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Just as with sets, if we simply added the circles we’d be counting the overlap twice, so we have to subtract out one copy of the overlap.

Now we may know 
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?  We can answer this question for a special case but a more general answer will have to wait.

If 
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 are mutually exclusive events, then 
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 so the probability of their union is simply the sum of their probabilities:
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 AUTONUM  \* Arabic   Example:  There’s a 34% chance that a student takes French, and a 21% chance that a student takes German.  If nobody takes both, what’s the probability that a student takes French or German?
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 AUTONUM  \* Arabic   Problem:  If 
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 AUTONUM  \* Arabic   Problem:  Given the following probabilities, which pairs of events are mutually exclusive?
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We may also be given 
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 explicitly, or it may be possible to work it out from the data.  But we don’t yet have any way to compute 
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 AUTONUM  \* Arabic   Example:  In a group of 200 students, 81 are taking French, 56 are taking Russian and 92 are not taking any language.  What’s the probability that a student is taking French but not Russian?
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[200 students]

So 
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 AUTONUM  \* Arabic   Problem:  After a survey of supermarket checkout lines, the following data was assembled:
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Find the probability of:

1) At least two people in line;

2) At most two people in line.

Exercises

 AUTONUM  \* Arabic  
Suppose we draw a single marble from a box of five numbered marbles.  Let 
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What is 
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Are 
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 mutually exclusive?

 AUTONUM  \* Arabic  
Given that 
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What is 
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c.
Are 
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 and 
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 mutually exclusive?

 AUTONUM  \* Arabic  
If 
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 AUTONUM  \* Arabic  
In a group of tourists, 72% are going to Spain, half of those are going on to Italy and the rest are skipping Spain and going straight to Italy.  What’s the probability that a tourist is going to Italy but not Spain?

 AUTONUM  \* Arabic  
Eight ordered hamburgers, six ordered fries, and four ordered both.  What’s the probability that a person ordered fries but not hamburgers?

 AUTONUM  \* Arabic  
A store manager has counted his customers each day for 100 days and made this chart:
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What is the probability that today there will be:

a.
at least one customer?

b.
at most two customers?
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