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Vocabulary and Key Concepts

-

Permutations and Combinations

n Factorial \
For any positive integer n,n! = n(n —1)-...-3-2-1
Forn=0,n'=1

Number of Permutations

The number of permutations of n items of a set arranged r items at a time is ,P,.
___nl
nP,—WfOIOSrSn

Number of Combinations
The number of combinations of i items of a set chosen r items at a time is ,C,.

!
N nC,:WfOIOSrSn

A permutation is

A combination is





[image: image2.png]@ Finding Permutations In how many ways can 6 people line up from left toright
for a group photo?
Since everybody will be in the picture, you are using all the items from the
original set. You can use the Multiplication Counting Principle or factorial
notation.
There are six ways to select the first person in line, five ways to select the next

person, and so on. The total number of permutations is
—8l=

The six people can line up in different orders.
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[image: image4.png]@ Finding Permutations How many 4-letter codes can be made if no letter can be
used twice?

Method 1 Use the Multiplication Counting Principle.

26 $24- =
Method 2 Use the permutation formula. Since there are letters
arranged ata time, n = and r =
Pi T s -4y T -
There are possible arrangements of 4-letter codes with no

duplicates.

© Finding Combinations A disc jockey wants to select 5 songs from a new CD
that contains 12 songs. How many 5-song selections are possible?

Relate 12 songs chosen 5 songs at a time

Define Let|n |= total number of songs.

Let| r | = number of songs chosen at a time.

Write ncr:12C5

The disc jockey can choose five songs in different ways.




[image: image5.png]1. In how many ways can you arrange six 2. How many 3-letter codes can be made if no
trophies on a shelf? letter can be used twice?




[image: image6.png]@ Finding Combinations A pizza menu allows you to select 4 toppings at no extra
charge from a list of 9 possible toppings. In how many ways can you select 4 or
fewer toppings?

You may choose

4toppings, _ toppings,  toppings,  topping, or

[ e e

< ¢ ¢ ¢ ¢

The total number of ways to pick the toppings is
+ + + + =

There are ways to order your pizza.




[image: image7.png]3. Evaluate each expression.
a 10Cs b. 5C; ¢ 25Gq

d. Recall Example 3. Of the 12 songs, in how many ways can the disc jockey
select seven songs? Twelve songs?

4. Recall Example 4. In how many ways can you select six or fewer toppings?




Practice 6-7
Permutations and Combinations
Indicate whether each situation involves a combination or a permutation.
  1.
Five apples chosen at random from a case of apples.

  2.
Ten applicants line up for a job interview.

  3.
Three students elected president, secretary, and treasurer of the student body.

4. Four students chosen at random from the student body.

Evaluate each expression.
  5.
12C11
  6.
12C10
  7.
12C5
  8.
12C1

  9.
12C12
10.
5C4 + 5C3
11.
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12.
4(7C2)

How many combinations of five can you make from each set?
13.
Xul, Ben, Sue, Tom, and Ria
14.
{0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

15.
14 novels on a reading list
16.
50 states

Evaluate each expression.
17.
8!
18.
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19.
6!4!
20.
3(5!)

21.
12P11
22.
12P10
23.
12P5
24.
12P1

25.
In how many ways can four distinct positions for a relay race be assigned from a team of nine runners?

26.
A committee must choose 3 finalists from 15 scholarship candidates. How many ways can the committee choose the three finalists?

27.
A traveler can choose from three airlines, five hotels, and four rental car companies. How many possible outcomes of these services are possible?

28.
In how many ways can four students be seated at a table with six chairs?

Order matters!
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