
Section 2.4 
 
Applications of Sets 
 
Definition: 
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Example 1 
 
Given 80)(,240)(,340)( =∩== BAnandBnAn , find )( BAn ∪  
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Example 2  
 
Given 50)(,28)(,30)( =∪== BAnandBnAn , find )( BAn ∩  
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Example 3 
 
Given 120)(,65)(,88)( =∪== BAnandBnAn , find )( BAn ∩  
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Cardinality  
 
Definition:  Cardinality is the number of elements in a given set 
 
The number of elements in a set A is denoted by )(An  
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1) Find )(An  
             5)( =An  
 
2) Find )(Bn  
             6)( =Bn  
 
3) Find )( BAn ∪  
              8)( =∪ BAn  
 
4) Find )( BAn ∩  
             3)( =∩ BAn  
 
Rules for the cardinality for the union of two sets 
 

)()()()( BAnBnAnBAn ∩−+=∪  
 
Use this formula to find )( BAn ∪ in problem 3. 
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Example 5 
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Example 4 
 
Let 
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1) Find BA∪  
 

{ }FrenchMathSpanishChemistryHistoryEnglishBA ,,,,,=∪  
 
2) Find BA∩  
 

{ }ChemistryEnglishBA ,=∩  



 
3) Find )( BAn ∪  
 
 6)( =∪ BAn  
 
4) Find )( BAn ∩  
 

2)( =∩ BAn  
 
5) Find )()( BnAn +  
 

6244)()( =−+=+ BnAn  
 
6) Find )()()( CnBnAn ++  
 

822444)()()( =−−++=++ CnBnAn  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Section 2.5 
 
Infinite Sets 
 
Infinite sets and Cardinality 
 
Equivalent Sets  
 
Two sets are equivalent if they have the same number of elements. 
 
Examples of equivalent sets 
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Cardinality  
 
Definition:  Cardinality is the number of elements in a given set 
 
 
One-to-one correspondence 
 
Definition: Two sets are in one-to-one correspondence if each element in the first is 
paired with exactly one element in the second set, and each element of the second set is 
paired with exactly one element form the first set 
 
Examples 
 

1) The sets { } { }dcbaand ,,,4,3,2,1 are in one-to-one correspondence as shown in this 
diagram. 
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2) The sets{ }CarolinaNorthMarylandViriginia ,, and 
{ }RalieghAnnapolisRichmond ,, are in one-to-one correspondence as shown in 
this diagram. 
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Cantor’s definition of set  
 
A set is infinite if we can remove some of its elements without reducing its size.  
 
Countable sets 
 
A set is countable if you establish a one-to-one correspondence form the given set to the 
natural numbers. 
 
Examples 
 

1) Are the even natural numbers countable? 
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n

........,.........6,5,4,3,2,1

2....,.........12,10,8,6,4,2
7777777  

 
The even natural can be put in a one-to-one correspondence with the natural numbers by 
using the mapping nn 2↔  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2) Are the integers countable? 
 

{ }...,.........4,3,2,1,0,1,2,3,4....., −−−−=J  
 
The mapping would go as follows: 
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Use this mapping 
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Therefore, there exist a one-to-one correspondence between the integers and the natural 
numbers.  Thus, the integers are countable. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
3) Are the rational numbers countable? 

 
Look at the following diagram  
 

 
 
http://www.homeschoolmath.net/other_topics/rational-numbers-countable.php 
 
This allow the following ordering of numbers 
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This shows that each element of the rational number can be paired with one element of 
the natural numbers.  Thus, it is possible to establish a one-to-one correspondence with 
the natural numbers.  This provides an interesting result which is that the rational 
numbers turn out to countable. 
 
 


