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M A T H  3 3 4 2  
S E C T I O N  2 . 3  

COUNTING TECHNIQUES 

REMINDER 

•  Let N be the total number of outcomes in S. 
 
•  The probability of any outcome is  

 
•  Let N(A) be the number of outcomes in event A. 

•  Straightforward only when N is small and list of 
outcomes is easily obtained 

1
N

P(A) = N(A)
N
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PRODUCT RULE FOR ORDERED PAIRS 

•  If O1 and O2 are outcomes and the pair (O1, O2) is 
different from (O2, O1), then we have an ordered 
pair. 

•  If O1 can be selected in n1 ways and O2 can be 
selected in n2 ways, then the number of ordered 
pairs is 

n1n2 

EXAMPLE 

•  A person is flying into Lubbock on one of 5 airlines 
that serves the city. 
•  To get to their hotel, the passenger can take a taxi 

cab from one of 3 different companies. 

•  How many possible company combinations are 
there for the passenger to arrive to their hotel? 
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EXAMPLE 

•  In the previous situation: 
•  Suppose airline A5 had a deal with cab company 

C1 to provide heavily discounted cab fare 
•  So anyone flying with A5 would choose C1 for their cab 

•  How many possible pairs of companies are there 
now? 
•  The product rule will not apply anymore! 

•  Use a tree diagram to help 

EXAMPLE: ORIGINAL SITUATION 
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EXAMPLE: A5 DEAL 
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GENERAL PRODUCT RULE 

•  An ordered collection of k outcomes is called a 
k-tuple. 

•  If O1 can be selected in n1 ways, O2 can be 
selected in n2 ways, …, and Ok can be selected in 
n1k ways then the number of k-tuples is 

 
n1n2…nk 
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EXAMPLES 

•  Suppose a little league baseball team has 15 
players on its roster. 
•  How many ways are there to select 9 players to 

form a starting lineup? 

•  The campus bookstore has 10 laptop models. 
•  How many ways can it display 3 at a time? 

PERMUTATION 

•  Another word for an ordered subset 

•  The number of permutations of size k that can be 
formed from the n objects in a group is denoted by 
Pk,n. 

Pk,n =
n!

(n! k)!
m!=m(m!1)(m! 2)!(2)(1)
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EXAMPLE 

•  Suppose a little league baseball team has 15 
players on its roster. 
•  How many ways are there to select 9 players to 

form a starting lineup? 

P9,15 =
15!

(15! 9)!

=
(15)(14)!(7)(6)(5)(4)(3)(2)(1)

(6)(5)(4)(3)(2)(1)
= (15)(14)!(7)
=1,816,214,400

COMBINATION 

•  Another word for an unordered subset 

•  The number of permutations of size k that can be 
formed from the n objects in a group is denoted  
by  n

k
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EXAMPLE 

•  The campus bookstore has 10 laptop models. 
•  How many ways can it display 3 at a time? 

n
k

!

"
#

$

%
&=

10!
3!(10'3)!

=
(10)(9)(8)
(3)(2)(1)

=120

EXAMPLE 

•  A particular iPod playlist contains 50 songs, 5 of 
which are by Buddy Holly. 
•  Suppose the playlist is set to play songs randomly. 

•  What is the probability that the first Buddy Holly song 
is the third song played? 

•  What is the probability that one of the first 3 songs 
played is by Buddy Holly? 


