Section 7  General Counting Problems
As we did last time, we will consider counting problems in which we are choosing r items from a group of n items. In a permutation problem, the order in which the items are selected is important. In a combination problem, the order is irrelevant. Today we consider problems in which the order in which only some of the items are selected is important.

Example 1.  A charitable organization is holding a raffle in which three lucky winners will each win a prize. The first winner will receive wide-screen television worth $1,500 and the other two winners will win an iPod worth $400. If 300 tickets were sold, in how many substantially different ways can the three winners be selected?

The order in which the winners are selected is only somewhat important. Being chosen first is significant but it doesn’t really matter if you are the second or third winner since the prize is the same in either case.
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Example 2.  A club has 20 members. In how many different ways can they choose a committee of four members if the first member of the committee is the chairperson?

The order in which the committee members are selected is only somewhat important. Being chosen first is significant but the first person is the chair of the committee but it doesn’t really matter the order in which the other three members are chosen.
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Example3.  In how many different-looking ways can you arrange the letters of the word “DEAR”?
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Example4.  In how many different-looking ways can you arrange the letters of the word “DEER”?

Since we are counting arrangements, order is obviously somewhat important. However, the order in which the two E’s are listed is irrelevant since the arrangement won’t look any different if we switch them.

[image: image4.wmf]12

1

2

1

2

3

4

=

*

*

*

*


Example4.  In how many different-looking ways can you arrange the letters of the word “DEED”?

Again, order is somewhat important. However, switching the D’s won’t make an arrangement look different. Nor will switching the E’s.
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Example5.  In how many different-looking ways can you arrange the letters of the word “MISSISSIPPI”?
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Example 6. How many outcomes are possible in an experiment that consists of flipping 8 coins. How many of those outcomes have exactly 2 heads?
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The number of outcomes with exactly 2 heads is the number of different-looking arrangements of “HHTTTTTT”:
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Notice that this result is the same as C8,2 and C8,6.
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