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The Basics of Counting 

Section 6.1 



  

Section Summary 

 The Product Rule 
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The Basics of Counting 

5 



  

Reminder of Few Definitions  Concerning SETS 
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Warm-Up Questions 
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Basic Counting Principles  
The SUM Rule: 
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The Rule of SUM  

Example 
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What is the number of the possible labels? 
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Basic Counting Principles - The PRODUCT Rule: 
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Product Example 
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Basic Counting Principles: Subtraction Rule 

   Subtraction Rule: If a task can be done either in one of n1 ways 
or in one of  n2 ways, then the total number of ways to do the 
task is  n1 + n2 minus the number of ways  to do the task that are 

common to the two different ways. 

• Also known as, the principle of inclusion-exclusion: 



  

Inclusion - Exclusion 
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Inclusion - Exclusion 
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Permutations and Combinations 

Section 6.3 



  

Section Summary 

 Permutations 

 Combinations 

 Combinatorial Proofs 



  

Permutations 
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Permutation 



  

Cominations 
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The notation     is also used and is called a binomial coefficient. (We will 
see the notation again in the binomial theorem in Section 6.4.) 



  

Combinations 
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Combinations 



  

Permutation,  Combination, Factorial 
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Binomial Coefficients and Identities 

Section 6.4 



  

Section Summary 

 The Binomial Theorem  

 Pascal’s Identity and Triangle 



  

Powers of Binomial Expressions 

• Definition: A binomial expression is the sum of two terms, such 
as x + y. (More generally, these terms can be products of 
constants and variables.) 

• We can use counting principles to find the coefficients in the 
expansion of (x + y)n where n is a positive integer.  

• To illustrate this idea, we first look at the process of expanding (x 
+ y)3. 

• (x + y) (x + y) (x + y) expands  into a sum of terms that are the 

product of a term from each of the three sums. 



  

Binomial Coefficients 
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binomial is a polynomial that is the sum 
of two terms (x+y) 
 
Polynomial is an expression consisting 
of variables and coefficients 



  

Binomial Theorem  

   Binomial Theorem: Let x and y be variables, and n a nonnegative 
integer. Then: 

 

 



  

The Binomial Theorem 
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Pascal Triangle 
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