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Basic Counting Methods for Determining the Possible Outcomes 
A. Fundamental Counting Principle: 

a. Tree Diagrams: 
Example #1: Alpo manufactures 4 different types of dog food: puppy, adult, active and senior. Each type 

comes in two different sizes: 8 lbs or 16 lbs. Make a tree diagram representing the different products. 
How many different products can the company display? 

 
 
 
 
 
 
 
 
 
 
 

b. In general: 
x If there are m ways to make a first selection and n ways to make a second selection, then there are                                

m nx   ways to make the two selections simultaneously.  This is called the Fundamental Counting 
Principle. 

 
Example #1 above: 4 different types of dog food in 2 different sizes. How many different products? 
 
                                                            
 
 
 
 
 
Example #2: Joey has to pick out an outfit for school.  He has 2 pairs of pants appropriate for school: one blue, one 
black.  He has 3 shirts: one red, one green, one blue.  He has 2 pairs of shoes to choose from: one blue, one black.  
How many different outfits can Joey select?   

 
 

 
 

 
Example #3 (more restricted) Telephone numbers, in US, begin with three-digit area codes followed by seven-digit 
local telephone numbers. How many different telephone numbers are possible? (Area codes and local telephone 
numbers cannot begin with 0 or 1) 
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Example #4 In a certain state, automobile license plates display 3 letters followed by 3 digits.  How many such 
plates are possible if repetition of the letters is  

(a) allowed?       (b) not allowed?  
 
 
 
 
 
 
Example #5 In how many different ways can a race with six runners be completed?  Assume there is no tie. 
 
 
 
 
 
Example #6 Three digit numbers are formed using the digits 2, 4, 5, and 7, with repetition of digits allowed.  How 
many such numbers can be formed if 

(a) the numbers are less than 700? 
 
 
 
 

(b) the numbers are even? 
 
 
 
 
 

(c) the numbers are divisible by 5? 
 
 
 
 
 

(d) the number must start with a 2? 
 
 
 
 
 
Example #7 A senate subcommittee consists of ten Democrats and seven Republicans.  In how many ways can a 
chairman, vice chairman, and secretary be chosen if  

a) there are no restrictions? 

 
 
 
 

b) the chairman must be a Democrat and the vice chairman must be a Republican? 
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