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Notes 10
September 22, 2006

We can also look at conditional probabilities in terms of a sample space.  This will lead us to a general formula for computing conditional probabilities.

 AUTONUM  \* Arabic   Example:  Suppose we have a jar with four red and four blue marbles.  Find the sample space, if we draw two marbles without replacement from the jar.

As we have before, we can make a chart with the first marble on the left side and the second marble across the top:
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Now let E be the event that the first marble is red, and let F be the event that the second marble is red.  When we collect and count the outcomes in each event, we see:



[image: image2.wmf]F

E

BB

F

E

BR

F

E

RB

F

E

RR

event

count

outcome

I

I

I

I

12

16

16

12


and in a Venn diagram:
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[sample space of all outcomes]

We can now compute:



[image: image4.wmf]2

1

56

28

)

(

=

=

=

S

F

F

P


If the first marble was red, then we are really concerned only with outcomes in which the first marble is red - all other outcomes become irrelevant.  Our sample space becomes:
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[sample space of outcomes with the first marble red]

In this sample space,
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In fact, we see that 
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, when we assume that E happened (that the first marble was red).  When we make these substitutions, we get the general formula for conditional probability:
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 AUTONUM  \* Arabic   Problem:  Given the sample space diagrammed below
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[cardinality diagram]

find the probabilities:

a. 
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 AUTONUM  \* Arabic   Problem:  Given the sample space diagrammed below
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[cardinality diagram]

find the probabilities:

a. 
[image: image17.wmf])

(

E

P


b. 
[image: image18.wmf])

|

(

F

E

P


c. 
[image: image19.wmf])

(

F

P


d. 
[image: image20.wmf])

|

(

E

F

P


Exercises

 AUTONUM  \* Arabic    Given that 
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 AUTONUM  \* Arabic    Given that 
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 AUTONUM  \* Arabic    Given the sample space diagrammed below
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find the probabilities:

a. 
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