3.4 Notes

In section 3.1, we learned that the Fundamental Counting Principle is used to find the number of ways events can occur in sequence.

Example:  There are 9 players on a baseball team, how many different batting orders are there?

If we apply the Fundamental Counting Principle, we get 

9 * 8 * 7 * 6 * 5 * 4 * 3 * 2 * 1 = 362,880 ways

This is also called a Permutation, an ordered arrangement of objects.  The number of different permutations of n distinct objects is n!

n! = n * (n-1) * (n-2) * (n-3) * …* 1
Example: 9! = 9 * 8 * 7 * 6 * 5 * 4 * 3 * 2 * 1

The number of permutations of n objects taken r at a time is 
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Example: 15 runners enter a 5K race.  How many different ways can they finish first, second and third?
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=15*14*13=2730 ways

On your calculator… put in15 then hit the MATH key, arrow over to PRB, choose


[image: image4.wmf]nr

P

, hit ENTER then put in 3. 

A combination is a selection of objects without regard to order. 

Example: The principal calls and asks Hendricks to send a group of 4 students to the office.  If there are 25 students in Hendricks’ room right now, how many different groups can she send?
Order does not matter in this problem so we do 25
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Distinguishable Permutations

The number of distinguishable permutations of n objects where n1 are one type, n2 are another type, and so on is
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 where n1 + n2 + n3 +…+nk = n

Example: The letters AAAABBC can be arranged in 7! orders, but some of them are not distinguishable (for example, if we switched the two Bs…it wouldn’t really change anything). The number of distinguishable permutations is 
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= 105 ways

Applications to probability:
Example 1: I have one M, four Is, four Ss, and two Ps.  What is the probability that I randomly arrange the letters and spell the word MISSISSIPPI?

Remember: Probability is 
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To find the total number of ways I can arrange the letters (the denominator):
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= 34650

Since there is only one way to correctly spell a word, 

P(MISSISSIPPI) = 
[image: image10.wmf]1

0.0000286

34650

=


Example 2: What is the probability of being dealt a diamond flush in 5 card poker?

Good outcomes = the number of ways I can be dealt 5 diamonds
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Total outcomes = the number of ways I can get 5 cards out of a deck of 52
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 = 2,598,960

P(diamond flush) = 
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