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MATH 3336 Ȃ Discrete Mathematics 
Combinations and Permutations (6.3) 

Pe����a�i��� 

Defi�i�i��ǣ A �e����a�i�� of a set of distinct objects is an ordered arrangement of these 
objectsǤ An ordered arrangement of r elements of a set is called an �Ǧ�e����a�i���Ǥ 

 
N��a�i��ǣ The number of �Ǧ�e����a�i��� of a set with � elements is denoted b� 𝑃ሺ𝑛, 𝑟ሻǤ 
 

E�a��leǣ Let 𝑆 =  ሼ1,2,3ሽǤ  
y The ordered arrangement ͵ǡ ͳǡ ʹ is a permutation of 𝑆Ǥ 
y The ordered arrangement ͵ǡ ʹ is a ʹǦpermutation of 𝑆Ǥ 

 
Write all 2-permutations of 𝑆 =  ሼ1,2,3ሽǤ 
 
 
 
 
 
 
 
The��e�ǣ If 𝑛 is a positive integer and 𝑟 is an integer with 1 ൑  𝑟 ൑  𝑛ǡ then there are 

𝑃ሺ𝑛, 𝑟ሻ  =  𝑛ሺ𝑛 −   1ሻሺ𝑛 −   2ሻ  ∙∙∙   ሺ𝑛 −   𝑟 +  1ሻ 
    �Ǧ�e����a�i��� of a set with n distinct elementsǤ 
 
Proof: 
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C���lla��ǣ If 𝑛 and 𝑟 are integers with 1 ൑  𝑟 ൑  𝑛ǡ then 

𝑃ሺ𝑛, 𝑟ሻ =
𝑛!

ሺ𝑛 − 𝑟ሻ!
 

Ǥ 
 
 
 
 
 
 
 
S�l�i�g C����i�g P��ble�� b� C����i�g Pe����a�i��� 
 

E�a��leǣ How man� wa�s are there to select a firstǦpri�e winnerǡ a secondǦpri�e winnerǡ 
and a thirdǦpri�e winner from ͳͲͲ different people who have entered a contestǫ 
 
 
 
 
 
 
 
 

E�a��leǣ Suppose that a saleswoman has to visit eight different citiesǤ She must begin her 
trip in a specified cit�ǡ but she can visit the other seven cities in an� order she wishesǤ How 
man� possible orders can the saleswoman use when visiting these citiesǫ 
 
 
 
 
 
 
 
 
 

E�a��leǣ How man� permutations of the letters ABCDEFGH contain the string ABCǫ 
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C��bi�a�i��� 
Defi�i�i��ǣ An �Ǧc��bi�a�i�� of elements of a set is an unordered selection of � elements 
from the setǤ Thusǡ an �Ǧcombination is simpl� a subset of the set with � elementsǤ 
 
Notation: The number of �Ǧcombinations of a set with n distinct elements is denoted b� 
𝐶ሺ𝑛, 𝑟ሻǤ This notation is also used and is called a bi���ial c�efficie��Ǥ  
E�a��leǣ Let 𝑆 be the set ሼ1, 2, 3ሽǤ Then ሼ1, 2ሽ is a ʹǦcombination from SǤ It is the same as 
ሼ2, 1ሽ since the order listed does not matterǤ 
 
Find 𝐶ሺ3,2ሻǤ 
 
 
 
 
 
 
 
 
 
 
 

The��e�ǣ The number of �Ǧcombinations of a set with 𝑛 elementsǡ where 0 ൑  𝑟 ൑  𝑛ǡ 
equals 

𝐶ሺ𝑛, 𝑟ሻ =
𝑛!

𝑟! ሺ𝑛 − 𝑟ሻ!
 

 
Proof: 
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S�l�i�g C����i�g P��ble�� b� C����i�g C��bi�a�i��� 
E�a��leǣ How man� poker hands of five cards can be dealt from a standard deck of ͷʹ 
cardsǫ Alsoǡ how man� wa�s are there to select Ͷ͹ cards from a deck of ͷʹ cardsǫ 
 
 
 
 
 

C���lla��ǣ Let 𝑛 and 𝑟 be nonnegative integers with 𝑟 ൑  𝑛Ǥ Then 𝐶ሺ𝑛, 𝑟ሻ  =  𝐶ሺ𝑛, 𝑛 −  𝑟ሻǤ 

P���f: 
 
 
 
 
 
 
 
 
 
 
 
Example: Find the following values: 
𝐶ሺ𝑛, 1ሻ = 
 
𝐶ሺ𝑛, 𝑛ሻ = 

𝐶ሺ𝑛, 0ሻ = 
 
𝐶ሺ𝑛, 𝑛 − 1ሻ = 

 
 
 
E�a��leǣ How man� wa�s are there to select six pla�ers from a ͳͲǦmember tennis team to 
make a trip to a match at another schoolǫ 
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Example:  A judge has a jury pool of 40 people that contains 22 women and 18 men.  She 
needs a jury of 12 people. 

a. How many juries can be made? 
 
 
 
 

b. How many juries contain 6 women and 6 men? 
 
   
   
 
Example:  A customer at a fruit stand picks a sample of 7 oranges at random from a crate 
containing 35 oranges of which 5 are rotten.   

a. How many selections can be made? 
 
 
 
 

b. How many selections contain 4 rotten? 
 
 
 
 
 
 

c. How many selections contain at least 4 rotten? 
 
 
 
 
 
 

d. How many selections contain at most 4 rotten? 
 
 
 
 
 
 
 
 

e. How many selections contain at least 1 rotten? 
 
 


