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MATH 3336 Ȃ Discrete Mathematics 
Generalized Combinations and Permutations (6.5) 
 
Permutations �ith Repetitions 
Theorem: The number of �Ǧpermutations of a set of � objects with repetition allowed is 𝑛௥ Ǥ 
 
Example: How many strings of length ͷ can be formed from the uppercase letters of the 
English alphabetǫ 
 
  
 

Combinations �ith Repetition 

Example: How many ways are there to select five bills from a box containing at least five of 
each of the following denominations: ̈́ͳ, ̈́ʹ, ̈́ͷ, ̈́ͳͲ, ̈́ʹͲ, ̈́ͷͲ, and ̈́ͳͲͲǫ  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Theorem: The number of �Ǧcombinations from a set with � elements when repetition of 
elements is allowed is 

𝐶ሺ𝑛 ൅ 𝑟 െ 1, 𝑟ሻ ൌ 𝐶ሺ𝑛 ൅ 𝑟 െ 1, 𝑛 െ 1ሻ 
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Example: How many solutions does the equation 𝑥1 ൅ 𝑥2 ൅ 𝑥ଷ ൌ 11 have, where 𝑥1, 𝑥2, and   
𝑥ଷ are nonnegative integersǫ 
 
 
 
 
 
 

Example: Suppose that a cookie shop has four different kinds of cookiesǤ How many 
different ways can six cookies be chosenǫ  

 

 

 

 

Summarizing the Formulas for Counting Permutations and Combinations with and 
without Repetition 

 

Permutations and Combinations with and without 
Repetition 

𝑟 െpermutation without 
repetition  

𝑛!
ሺ𝑛 െ 𝑟ሻ!

 

𝑟 െcombination without 
repetition 

𝑛!
𝑟! ሺ𝑛 െ 𝑟ሻ!

 

𝑟 െpermutation with 
repetition allowed 

𝑛௥ 

𝑟 െcombination with 
repetition allowed 

ሺ𝑛 ൅ 𝑟 െ 1ሻ!
𝑟! ሺ𝑛 െ 1ሻ!

 

 

Permutations with Indisting�ishable Objects 
Example: How many different strings can be made by reordering the letters of the word 
SUCCESSǫ 
 
 
 
Theorem: The number of different permutations of 𝑛 objects, where there are 𝑛1 
indistinguishable objects of type 1, 𝑛2 indistinguishable objects of type 2ǥ and 𝑛𝑘 
indistinguishable objects of type 𝑘, is: 𝑛!

𝑛భ! 𝑛మ!…𝑛ೖ!
 . 


