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| Combinations

▪ In some cases, when choosing a set of objects from a larger set, we 
don’t care about the ordering of the chosen objects; we care only 
which objects are chosen. 

▪ For example, we may not care which lifeguard occupies which 
station; we might care only which three lifeguards are chosen. 

▪ Each distinct group of objects that can be selected, without regard 
to order, is called a combination “ مجموعات “



| Combinations

▪ In that example, we showed that there are 60 permutations of three 
objects chosen from five. Denoting the objects, A, B, C, D, E, the 
figure presents a list of all 60 permutations.



| # Combinations

▪ The number of combinations of 𝑘 objects chosen from a group of 
𝑛 objects is

▪
𝑛
𝑘

=
𝑛!

𝑘!(𝑛−𝑘)!



| Example

▪ At a certain event, 30 people attend, and 5 will be chosen at random 
to receive door prizes. The prizes are all the same, so the order in 
which the people are chosen does not matter. How many different 
groups of five people can be chosen?



| Example

▪ Assume that in a class of 12 students, a project is assigned in which 
the students will work in groups. Three groups are to be formed, 
consisting of five, four, and three students. We can calculate the 
number of ways in which the groups can be formed as follows



| Example

▪ The number of ways of dividing a group of 𝑛 objects into groups of 
𝑘1, . . . , 𝑘𝑟 objects, where 𝑘1 + ··· + 𝑘𝑟 = 𝑛, is

𝑛!

𝑘1! … 𝑘𝑟!



| Example

▪ A die is rolled 20 times. Given that three of the rolls came up 1, five 
came up 2, four came up 3, two came up 4, three came up 5, and 
three came up 6, how many different arrangements of the outcomes 
are there?
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