
Question 1:  What is a combination? 

In Section 8.1, we calculated the number of ways to invest $10,000 in one company and 

$5000 in another. Let’s expand on this example by investing three different amounts, 

$10,000, $5000, and $1000 in companies selected from Agilent Technologies Inc (A), 

Citigroup (C), Ford (F), and Pandora Media (P). The number of ways to arrange four 

stocks taken three at a time is 

     
4!

4,3 24
4 3 !

P  


  

The arrangements are 

ACF CAF AFC FAC CFA FCA 

CFP FCP PCF PFC CPF FPC 

FPA FAP PFA AFP PAF APF 

PAC PCA APC CPA ACP CAP 

      

In each of these arrangements, the first letter indicates the stock in which $10,000 is 

invested. The second letter is the stock in which $5000 is invested. The last letter is the 

stock in which $1000 is invested. 

Let’s modify this problem slightly. Instead of investing different amounts, invest $5000 in 

each of the three stocks. Is there any difference between ACF and CAF now? Since the 

amounts invested are the same, all rearrangements of the same three stocks are the 

same. Instead of 24 possibilities, we now have only 4 groupings, 

 

ACF CAF AFC FAC CFA FCA 

CFP FCP PCF PFC CPF FPC 

FPA FAP PFA AFP PAF APF 

PAC PCA APC CPA ACP CAP 

      

Ways to group 
3 letters 

Additional ways to arrange the 3 letter grouping 
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These are the groupings from the first column. Each row above is simply a 

rearrangement of the letters in the first column. Groupings in which the order does not 

matter are called combinations. In this case, the combination of 4 stocks taken 3 at a 

time leads to 4 groupings.  

We can use the number of permutations of 4 stocks taken 3 at a time to find the number 

of combinations taken three at a time. For each grouping of three letters, there are 

3! 6  ways to rearrange the letters. We may find the number combinations by taking 

the number of permutations and dividing by 6: 

 
 

4!
4 3 !24

4
6 3!


    

This expression may be simplified to give the fraction 

 
 

4!

4 3 ! 3!
  

In this fraction, the 4 corresponds to the number of stocks we are picking from. The 3 is 

the number of stocks we are picking from that number. We may calculate the number of 

combinations in general using this pattern. 

Combinations 

A combination of n objects selected r at a time is a group of r 

objects selected from n different objects without regard to 

order. The number of combinations is 

   
!

,
! !

n
C n r

n r r



 

For the same values of n and r, the number of combinations is always smaller than the 

number of permutations due to the !r  factor in the denominator. This makes sense 
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since combinations do not count all of the rearrangements of the letters, only the 

different groupings. 

Example 1 Team Selection 

A large nonprofit corporation wishes to form an executive leadership 

team from a group of 6 male executives and 8 female executives. The 

team will have 6 members. 

a. How many ways are there to select the team? 

Solution Each member of the leadership team has the same duties as 

any other so rearranging members should not be counted. Instead, we 

count the number of groupings of members using combinations. Since 

the team contains 6 members chosen from 14 executives, the number 

of combinations is 

    
14! 14!

14,6 3003
14 6 ! 6! 8!6!

C   


  

We may compute combinations on a TI 

graphing calculator using the MATH / 

PRB menu. To evaluate  14,6C , type 

À¶~~~Â¸Í. 

b. How many ways are there to select a team with female members 

only? 

Solution If we choose a team consisting entirely of female executives, 

we must choose the 6 teams members from the 8 female executives. 

The number of combinations is 

    
8! 8!

8,6 28
8 6 !6! 2!6!

C   
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Type −~~~Â¸Í on a TI 

graphing calculator to find the value of 

 8,6C .  

c. How many ways are there to select a team with male members 

only? 

Solution If the team is entirely male, we must choose the 6 team 

members from the 6 male executives. Intuitively, you would think there 

is only one way to do that. If we compute the number of combinations of 

6 male executives taken 6 at a time, 

    
6! 6!

6,6 1
6 6 !6! 0!6!

C   


  

Remember, 0! 1  . 

d. How many ways are there to select a team with equal numbers of 

men and women? 

Solution A leadership team with equal numbers of men and women will 

have 3 men and 3 women. The number of ways to choose the 3 men on 

the team from the 6 male executives is 

    
6! 6!

6,3 20
6 3 !3! 3!3!

C   


  

The number of ways to choose the 3 women on the team from the 8 

female executives is 

    
8! 8!

8,3 56
8 3 !3! 5!3!

C   
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Using the Multiplication Principle, the product of these numbers is the 

total number of ways to choose a committee with equal numbers of men 

and women, 

    
Choose Choose

men women

6,3 8,3 20 56 1120C C      

Example 2 Lottery Numbers 

Powerball is a lottery offered in 42 states in the United States. In 

November 2012, the Powerball jackpot hit an all-time high of over $500 

million dollars. In this lottery, you choose five numbers from 1 through 

59 and another number from 1 through 35. Lottery officials randomly 

choose five numbered white balls from a total of 59 white balls and a 

single numbered red ball (the Powerball) from a total of 35 red balls. 

These are the winning numbers for the drawing. If the player’s numbers 

match the winning numbers, the player wins the jackpot. How many 

ways are there to choose the five white balls and one red ball? 

Solution In the Powerball lottery, a player needs to match the numbers 

on the balls but the order in which they are drawn. Order does not make 

a difference. Once a ball is chosen, it cannot be chosen again. This 

points to combinations in determining the number of ways to choose the 

balls. 

Think of the process of picking lottery number as two choices. One 

choice is finding the number of ways to choose the white balls. Another 

choice is to find the number of ways to choose the red ball. The number 

of ways to pick 5 numbers from the 59 corresponding to white balls is 

 59,5C . The number of ways to choose one number from the 35 

corresponding to the red balls is  35,1C . The total number of ways to 
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choose all of the numbers is calculated by applying the Multiplication 

Principle,   

    
Choose Choose

white balls red balls

59,5 35,1 5,006,386 35 175, 223,510C C      

With this many possible combinations of numbers, it is highly unlikely 

that a particular group of numbers would match the winning numbers. 
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