
Probability: The Study of Randomness – Summary of Counting Methods 

The Fundamental Counting Principle  

If one event can occur in a ways, and another event can occur in b ways, then together 

these events can occur in a × b ways. This concept can be extended to three or more 

events (for example, a × b × c). 

Example: If an outfit can be made using any one of 8 shirts, 4 pants and 5 hats, then there are 

8 × 4 × 5 = 160 different shirt-pants-hat outfits possible. 

 

Factorial Rule for Simple Permutations  

A collection of n different items can be arranged in n! different orders where 

 𝑛! = 𝑛 × (𝑛 − 1) × (𝑛 − 2) × ⋯ × 2 × 1 

Example: If a DJ wants to play 6 songs to end her set, how many different permutations (orders) 

are possible to choose from? There are 6 × 5 × 4 × 3 × 2 × 1 = 720 different orders possible. 

 

Rule for Permutations when all items are different  

The number of permutations (or orders) of r items selected from a collection of n 

different available items (without replacement) is noted and calculated as 

𝑛𝑃𝑟 =
𝑛!

(𝑛 − 𝑟)!
 

Example: If a DJ has 6 songs to choose from, but only enough time to play 4 of the songs to end 

her set, how many different permutations (orders) are possible to choose from? There are 

6!/ (6 2)! 6!/ 4! 30    different orders possible to play 4 songs out of the 6 available. 

  

Rule for Permutations when all items are NOT different  

The number of permutations (or orders) of r items selected from a collection of n 

available items (without replacement) of which a items are alike, another b items are 

alike, another c items are alike, and so forth, is calculated as 

𝑛!

𝑎! 𝑏! 𝑐!
 

Example: How many unique arrangements using the letters of the word ANTEATER are 

possible? There are 8 total letters in the word with 2 A’s, 2 E’s and 2 T’s. So the number of 

unique rearrangements of these letters is 
8!

2!2!2!
=

40320

8
= 5040 different arrangements. 

 

Rule for Combinations when all items are different  

The number of combinations (unordered collections) of r items selected from a collection 

of n different available items (without replacement) is noted and calculated as 

𝑛𝐶𝑟 =
𝑛!

𝑟! (𝑛 − 𝑟)!
 

Example: There are 20 members of a high school baseball team. Three players will be randomly 

selected for drug testing. How many different groups of 3 players are possible? Since the order 

of the players chosen does not matter, this is a combinations problem, not one of permutations. 

So the number of 3-player groups possible out of 20 players is 
20!

3!17!
= 1140 different groups. 


