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Chapter 4

Lecture 4

Section: 4.7

Counting
Fundamental Rule of Counting:

If an event occurs m ways and if a different event occurs n ways, 
then the events together occur a total of m·n ways.

Example #1:

You have 3 shirts, 5 neck ties and 6 pair of pants.  How many 
different combinations of shirts, neck ties and pants can be 
made?

3·5·6=90 

2. Let us recall our example of rolling 2 dice.  How many possible 

outcomes are possible.  We know that one die has six sides and 

since we have two of them, then by the fundamental rule of 

counting we get 6×6=36.

3. Also recall a husband and wife that want to have 3 children. 

Since at each birth there are two possible outcomes (boy, girl), then 

the number of different combinations of births is 2×2×2=8



2

5. At CSU-Long Beach, the password to log into www.my.csulb.edu

consists of 2 letters and then 4 digits.  For example, ab1234 is a 

password.  How many different passwords are possible.

6. How many different combinations of heads and tails can be made if 

you flip a coin 5 times?

4. An ATM code consists of only 4 digits.  How many different 

codes are possible?

7. A UPS man has 9 locations to make deliveries.  How many different 

routes are possible to make all of his deliveries, if he stops at each 

destination one time?

In this case we would have to use the Factorial Rule.  n!  

Where n is the number of items that can be arranged.

8. If a set of six books is to be placed on a shelf, in how many ways 

can the six books be arranged?

123)3)(2)(1(! ⋅⋅−−−= Lnnnnn

If n=0, then 0! =1
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Example 9: Assume that in a state  lottery, a player wins or shares in the jackpot

by selecting the correct 6-number combination when 6 different

numbers from 1 through 42 are drawn. If a player selects a grouping of 6 numbers 

out of a total of 42 numbers, how many arrangements are possible, but with the 

additional requirement that the ordering of the numbers matters? Better said, the 

order in which the numbers are selected must be taken into consideration. 

We see that the if we take into consideration the order of the numbers, then 

1,2,3,4,5,6 is not the same as 6,5,4,3,2,1 because the way the numbers are ordered 

are totally different.

Permutation Rule: (Order is taken into consideration)

So if we take into consideration the order that the numbers are selected, then 
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different arrangements of 6 numbers selected out of a total of 42 numbers.

n different items available. (42)

Select r of the n items (6 of 42).

10. In a horse race involving 10 horses, how many ways can first, 

second, and third place be decided? 

12. A club consists of four members. How many ways are there of 

selecting three officers: president, secretary and treasurer?
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11. What is the probability that the 3 horses who come in 1st, 2nd, 3rd

are the 3 youngest horses?
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1 because there is only 1 group of 3 horses that are the youngest.
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Example 13: The actual method that a state  lottery works is as follows:

A player wins or shares in the jackpot by selecting the correct 6-number

combination when 6 different numbers from 1 through 42 are drawn. If a

player selects one 6-number combination, how many combinations of 6 

numbers out of 42 total numbers are possible?

To start, say we have a combination of 1,2,3,4,5,6.  This combination is the 

same as 6,5,4,3,2,1 when playing this lottery.  Since the order of the 

numbers is irrelevant, then we will use the method called the 

Combination Rule.

This case tells us that the order of the outcome does not matter.

We must have a total of n different items available. (42)

We must select r of the n items (6 of 42).

We must consider rearrangements of elements to be the same.  As stated 

above, the arrangement of elements 1,2,3,4,5,6 = 6,5,4,3,2,1 and so on.

So the answer to our question n=42 and r=6.

14. What is the probability of winning the lottery if to win you

pick 6 numbers out of 42.

Combination Rule Formula. ( Order is not taken into consideration)
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1 represents the one winning combination.
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17. Determine how may 5 card poker hands exist in a standard deck 

of cards. 

16. What is the probability placing the 4 books with the least 

amount of pages on the shelf?

15. If you have six books, but there is room for only four books on 

the shelf, in how many ways can you arrange these books on the 

shelf, if order does not matter.

18. What is the probability of a flush in a 5 card poker hand?

19. A certain department consists of 10 males and 8 females. What 

is the probability of selecting a committee that consists of 3 male 

and 2 female. 

Lets look at a simple example of how these three rules differ.

We will look at the letters A, B, C

Factorial Rule: 

There are 3 letters and 3! = 6, thus all possible arrangements using the 

factorial rule are as follows:

A,B,C A,C,B B,A,C

B,C,A C,A,B C,B,A

This is the permutation rule of having 3 available elements and 

selecting all 3 elements.

In general, This is the permutation rule of having n available 

elements and selecting all 3 elements.

Notice that this rule does not allow for any repetition of elements.
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Permutation Rule (order matters): 

There are 3 letters and we want to select 2 of those letters.  All 

possible arrangements using the permutation rule are as follows:

A,B A,C B,A

B,C C,A C,B

This is the permutation rule of having n available elements and 

selecting all r elements, for r ≤ n.

6
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Combination Rule (order does not matter): 

There are 3 letters and we want to select 2 of those letters.  All 

possible arrangements using the combination rule are as follows:

A,B A,C B,C

This is the combination rule of having n available elements and 

selecting all r elements, for r ≤ n.
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Example 20. The classic example of the Distinguishable Permutation

rule is in how many different ways can the letters in word Mississippi 

be arranged?  This Permutation is a little different.  We will need to 

find the number of permutations when some of the items are identical 

to others.  So in the word Mississippi, M=1, i=4, s=4, p=2.  Thus we 

will use the following formula.
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Where n is the total number of elements and nk is the frequency of 

the kth element, k ≤ n.
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22. Fifteen (15) pigs are available to use in a study to compare three 

(3) different diets. Each of the diets (A, B, C) is to be used on five 

randomly selected pigs. In how many ways can the diets be assigned 

to the pigs?

21. How many ordered arrangements are there of the letters in the 

word Statistics?


