
PERMUTATIONS 

Section 3 - Page 1 of 2 

Definition: A permutation is an ordered selection or arrangement of all part of a set of objects 

It is very important to remember that permutations are used when the order is important. 

 

 

Therefore, the number of arrangements (or permutations) of 𝑟 objects taken from a group of 

𝑛 objects, which is noted 𝑃௥
௡ , is: 

𝑃௥
௡ =

𝑛!

(𝑛 − 𝑟)!
 

Explanation: 

The first place can be filled in 𝑛 ways, because any one of the 𝑛 objects can occupy this place. 

When the first place has been filled in any one of these ways, there remain (𝑛 − 1) objects, any 

one of which can occupy the second place. By the fundamental counting principle, each way of 

filling the first place can be associated with each way of filling the second place, so the number 

of ways of filling the first two places is 𝑛(𝑛 − 1). 

Similarly, after the first two places have been filled in any one of these ways, there remain 
(𝑛 − 2) objects, any one of which can occupy the third place. Hence the first three places can be 

filled in 𝑛(𝑛 − 1)(𝑛 − 2) ways. Continuing this pattern, the number of ways of filling 𝑟 places is 

given by:  

𝑛(𝑛 − 1)(𝑛 − 2) … (𝑛 − 𝑟 + 1) 

This expression can be simplified as:  
௡!

(௡ି௥)!
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