Honors Algebra 2 - Permutations and Combinations Notes            Name:__________________________
Warm Up:

Suppose you are registering for an email account on the web.  You must select a password containing 6 numerals.  How many passwords are allowed if no digit may be used more than once?  Does this example involve independent or dependent events?  Why?
The Race for the Wild Card [image: image13.wmf]
For many years the Detroit Tigers struggled to avoid finishing last in the standings.  Today, fortunately, the tides have turned behind the hot hitting bats of Miguel Cabrera and Victor Martinez, and the solid pitching of Justin Verlander.  In order to make the playoffs this year, Brad Ausmus must set up a solid lineup to keep up with the rest of the AL Contenders.  The order in which the skipper puts the players in the lineup matters because it will determine the order in which our Tiger’s bat.  Suppose Ausmus has decided that there are 7 players to choose from to bat in the top 4 spots of the lineup.  How many possible ways could Ausmus set up the top four spots in the lineup?

This example represents what we call a permutation:

When a group of objects or people are arranged in a certain order, the arrangement is called a 



.  Again, in a permutation the 

__________        of the objects matters.  
In the wild card hunt example, we know that Leyland can arrange the top 4 spots in: 
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ways.  
We can see that this product is the first four factors of
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Why can we multiply by: 
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 above?
From the baseball lineup permutation above we found:
[image: image1.jpg]



Example 1: There are 10 finalists in a figure skating competition.  How many ways can gold, silver, and bronze medals be awarded?  Why is this an example of a permutation?

At the Pet Store:
You are a softie and cannot enter a pet store without adopting a new companion.  Suppose you visit the pet store and decide to adopt three kittens from a litter of 11.  Does the order in which you choose each of these kittens matter?  Why?

When the order in which the items are grouped doesn’t matter we have what’s called a combination.  In this case there are fewer ways to select items in which order does not matter.  
We know that in a permutation there are 6 ways to arrange 3 items, but they are all the same combination:

6 permutations 
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1 combination 
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Example 2: A group of seven students working on a project needs to choose two from their group to present the group’s report to the class.  How many different ways can they choose the two students?
Have you ever heard of Pascal’s Triangle before?  Pascal’s Triangle has many mathematical applications.  We can use Pascal’s Triangle as another method to find the number of combinations.  Let’s set up Pascal’s Triangle:

To find 
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 We must go to the nth row and 2nd diagonal to find the number of ways.  Would we get the same answer for example 2 using this method?
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Keys to Remember! 
For a permuatation order _______________________________________________.

For a combination order _______________________________________________.

 Determine whether each situation involves a permutation or combination:
1.) The winner and first, second, and third runners-up in a contest with 10 finalists.

2.) Selecting two of eight employees to attend a business seminar.

3.) An arrangement of the letters in the word algebra.

4.) Choosing two CDs to buy from ten that are on sale.

5.) Opening the combination lock on your locker.  
The number of permutations of n distinct objects taken r at a time is given by


� EMBED Equation.3  ���





Therefore, the number of combinations of n distinct objects taken r at a time is given by:


� EMBED Equation.3  ���
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