Ch12. Test Review and Test Topics


Independence and probability
Two events are independent if knowledge of one event has no influence on the other.
Use the multiplication rule to find the probability that both events occur. The key word is “and.” 
EX:  A color T.V. has a 0.03 probability of being defective, but a black-and-white T.V. has a 0.15 probability of being defective.  If you receive two TV’s, one in color and one in black-and-white, what is the probability that they are both defective, neither defective, and at least one defective?

Use the addition rule to find the probability that either events occur.  The key word is “or.”

When successive events or trials are independent and there are exactly two outcomes to each (success and failure), then we have the binomial setting.  

EX: Of the entire airline flight request received by a certain discount ticket broker, 70% are for domestic travel.  Consider the next three requests for flights.   Explain why this is the binomial setting.
Under the binomial setting, the total number of elements in a sample space with n trials is 2n and the halving algorithm is used to list all the elements in the sample space.

EX: Of the entire airline flight request received by a certain discount ticket broker, 70% are for domestic travel.  Consider the next three requests for flights.   How many domestic/non-domestic flight requests combinations are in the sample space?  List them.

Suppose under the binomial setting, A is a success and Ac is the failure.  In addition, suppose we take n independent trials with P(A) = p and P(Ac) = q  
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EX: Of the entire airline flight request received by a certain discount ticket broker, 70% are for domestic travel.  Consider the next three requests for flights.  Find the probability that all these flights are domestic.  Find the probability that none of these flights are domestic.  Find the probability that exactly one of these flights is domestic.  Find the probability that exactly two of these flights are domestic.  Find the probability that at least one of these flights is domestic.

Dependence and probability 
Two events are dependent if knowledge of one event has an influence on the other.  This is the case when you are selecting from a fixed number of subjects or objects.  For example, selecting pens from a bag or people from a class are considered dependent when items are not replaced.
Use the multiplication rule to find the probability that both events occur.  The probability will change with each trial as the denominator and sometimes the numerator will decrease with knowledge of the prior event.  Sometimes the multiplication rule is combined with the addition rule to find a probability.  If this is the case, it may make sense to use a set of combinations to answer a probability question.  This was addressed in ch12.5 problems 29 – 36 (two methods)
EX:  An urn has 9 green, 5 red, and 3 orange marble.  Three marbles are drawn without replacement.  Find the probability that one selects an orange, then green, then red marble.  Find the probability that one selects an orange, then green, then another green marble. Find the probability that one selects two red and one green.  Find the probability that they are all the same color. 
Test Topics
· Counting Principle

· Sample Space (Binomial or Other-Tree Diagram)

· Permutations (Counting Principle and Word Permutations)

· Combinations

· Multiplication Rule and Probability



Independence



Independence and the Binomial Setting (all, exactly one, at least one, etc)


Dependence



Dependence and Combinations

· Addition Rule and Probability


P(A or B) = P(A) + P(B)


P(A or B) = P(A) + P(B) – P(A and B) 

[This is used when adding A and B includes double counting]

EX:  If you select one card from a deck of cards, what is the probability that you select a King or a Diamond.  

P(King) = 1/52,  P(Diamond)= 13/52 

P(King or Diamond) = P(King) + P(Diamond) – P(King and Diamond) = 4/52+13/52-1/52 = 16/52 
We subtract 1/52 because there is one card that is both a King and a Diamond.  When you add up the kings and diamonds you will double count the king of diamonds
· Binomial expansion:  
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