
Combinations
Detailed Examples

Main Ideas
• Combinations are as easy to setup as permutations. There are extra steps, but the patterns are 

similar.

• The hard part of calculating combinations by hand is canceling the numbers in the bottom of the 
fraction (the denominator).

Example 7.9
Compute the following:

1. C38

2. C 512

3. C 915

Step Work
Write out the permutation P38  

in the top of the fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Write out 3! in the bottom of 
the fraction.

Cancel the 3 in the bottom by 
dividing it into the 6 in the 
top. 6 divided by 3 is 2. The 2 
stays in the top of the 
fraction.

Cancel the 2 in the bottom by 
dividing it into the 8 in the 
top. 8 divided by 2 is 4. The 4 
stays in the top of the 
fraction.

There are only 1’s left in the 
bottom. That means we can 
just ignore it.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Multiply 4⋅7⋅2=56.

Our answer is C38 =56.

Step Work
Write out the permutation 

P512  in the top of the fraction.

Write out 5! in the bottom of 
the fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Cancel the 5 in the bottom by 
dividing it into the 10 in the 
top. 10 divided by 5 is 2. The 
2 stays in the top of the 
fraction.

Cancel the 4 in the bottom by 
dividing it into the 12 in the 
top. 12 divided by 4 is 3. The 
3 stays in the top of the 
fraction.

Cancel the 3 in the bottom by 
dividing it into the 9 in the 
top. 9 divided by 3 is 3. The 3 
stays in the top of the 
fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Cancel the 2 in the bottom by 
dividing it into the 8 in the 
top. 8 divided by 2 is 4. The 4 
stays in the top of the 
fraction.

There are only 1’s left in the 
bottom. That means we can 
just ignore it.

Multiply 3⋅11⋅2⋅3⋅4=792.

Our answer is C 512 =792.

Step Work
Write out the permutation 

P915  in the top of the fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Write out 9! in the bottom of 
the fraction.

Cancel out 9, 8, and 7 from 
the denominator with the 
matching 9, 8, and 7 from the 
numerator.

Cancel the 6 in the bottom by 
dividing it into the 12 in the 
top. 12 divided by 6 is 2. The 
2 stays in the top of the 
fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Cancel the 5 in the bottom by 
dividing it into the 10 in the 
top. 10 divided by 5 is 2. The 
2 stays in the top of the 
fraction.

Cancel the 4 in the bottom by 
dividing it into the two 2’s in 
the top.

Cancel the 3 in the bottom by 
dividing it into the 15 in the 
top. 15 divided by 3 is 5. The 
5 stays in the top of the 
fraction.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction



Cancel the 2 in the bottom by 
dividing it into the 14 in the 
top. 14 divided by 2 is 7. The 
7 stays in the top of the 
fraction.

There are only 1’s left in the 
bottom. That means we can 
just ignore it.

Multiply 5⋅7⋅13⋅11=5005.

Our answer is C 919 =5005.

Access for free at https://openstax.org/books/contemporary-mathematics/pages/1-introduction
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