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Permutations

A set of distinct objects (each one is unique) can be arranged in several ways. When the order is important, each arrangement is a permutation.

The total number of ways all n objects can be arranged is n! (n stages with no repetition).

3 Objects: A, B, C

6 Permutations: ABC, ACB, CAB, CBA, BCA, BAC

With permutations, order is important:

ABC ≠ ACB ≠ BCA

How many ways can you select a subset of the distinct objects?
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	where:

n is the number of distinct objects in the set

r is the number of objects you want to select from the set


This is read: The permutation of n objects taken r at a time.

In your calculator: Enter n, select math, select prob, select nPr, enter r, press enter.

Distinguishable Permutations

Suppose your objects are not distinct.

When you list all possible arrangements, some will be identical.

3 Objects: A, A, C

6 Permutations: AAC, ACA, CAA, CAA, ACA, AAC

But, we can’t distinguish between the first A and the second A. This is calculated by:
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	where:

n is the total number of objects

n1 is the number of objects of the 1st kind

n2 is the number of objects of the 2nd kind

n3 is the number of objects of the 3rd kind

nk is the number of objects of the kth kind


Combinations

A set of distinct objects (each one is unique) can be arranged in several ways. When the order is not important, each arrangement is a combination.

The total number of ways all n objects can be arranged is 1 (n stages with no repetition).

3 Objects: A, B, C

1 Combination: ABC

With combinations, order is not important:

ABC = ACB = BCA

How many ways can you select a subset of the distinct objects?

	
[image: image3.wmf])!

(

!

!

)

,

(

r

n

r

n

r

n

C

-

=


	where:

n is the number of distinct objects in the set

r is the number of objects you want to select from the set


This is read: The combination of n objects taken r at a time.

In your calculator: Enter n, select math, select prob, select nCr, enter r, press enter.

Subsets

So far, we have dealt with finding combinations of objects taken a fixed number of times.

What if we want to find the total number of combinations of objects taken for all possible number of times?

Let’s order pizza!

The pizza parlor has several different toppings.

How many choices of toppings do we have?

For each topping, we have 2 choices – yes or no.

The formula simplifies to 2n.
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