4.2 Factorial notation and Permutations

Definition. For a natural number n, n factorial is defined as:
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1. Evaluate each expression

[image: image2.wmf]!

5

[image: image3.wmf]a) 

[image: image4.wmf]!

8

b) 

[image: image5.wmf]!

5

!

9

c) 

[image: image6.wmf]!

55

!

56

d) 

[image: image7.wmf]!

4

!

3

!

7

e) 

2. Simplify each expression:

a)
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Permutations

Example 1:

a) Assume that there are 3 of you in each row. In how many ways can you arrange your sitting? 

b) Assume that there are 4 of you in each row. In how many ways can you arrange your sitting? 

c) Assume that there are n of you in each row. In how many ways can you arrange your sitting?

Example 2. Let A = {a, b, c, d}. 

List all possible arrangements of the 4 elements of the set

Definition. A permutation of a set of n distinct objects is an ordered arrangement of these objects. The total number of such permutations is denoted by  P(n,n)=n!.
Definition. A permutation of a set of n distinct objects taken r at a time is an ordered arrangement of r of the n objects. The total number of such permutations is denoted by 
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Examples:

1. How many permutations are there of the set {1,2,3,4,5,6,7}

2. In how many ways can a race of 8 horses finish? In how many ways can the first, second and third place be ordered?

3. Find the number of 5-permutations of a set with nine elements.

4. In how many ways can you choose 5 cards from a deck of 52 cards?

5. Seven girls are to be seated in a row with 7 chairs. In how many ways they can be arranged? 
6. How many 3-stripe flags can be made of 5 different colors if the stripes are all different?
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