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For any two sets 
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 and 
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, their union is the set of all elements that are in either 
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 AUTONUM  \* Arabic   Example:  Let the universe be 
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, let 
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0 is in 
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, so it’s in 
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1 isn’t in 
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 nor in 
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2 is in 
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3 isn’t in 
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 but it is in 
[image: image20.wmf]B

, so it’s in 
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And so on.
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Note that things that are in both sets are in the union of the two.

 AUTONUM  \* Arabic   Problem:  What is the union of the set of even integers and the set of integers divisible by 3?

 AUTONUM  \* Arabic   Problem:  What is the union of the set of even integers and the set of odd integers?

Remember that a union is a set.

For any two sets 
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 and 
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, their intersection is the set of all elements that are in both 
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 and 
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.  That is, 
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 AUTONUM  \* Arabic   Example:  Let the universe be 
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0 is in 
[image: image35.wmf]A

, and also in 
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, so it’s in 
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1 isn’t in 
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, so it isn’t in 
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2 is in 
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 but not 
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, so it’s not in 
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3 isn’t in 
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, so it’s not in 
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And so on.
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The intersection of two sets is their overlap.  Two sets with no overlap are called disjoint; that is, sets 
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 and 
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 are disjoint if 
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 AUTONUM  \* Arabic   Problem:  What is the intersection of the set of even integers and the set of integers divisible by 3?

 AUTONUM  \* Arabic   Problem:  What is the intersection of the set of even integers and the set of odd integers?

Remember that a intersection is a set.

Two sets are equal if they have exactly the same elements.  We write 
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.  If either one has an element not in the other, then they are unequal, and we write 
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 AUTONUM  \* Arabic   Example:  Let 
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 = {Math 1010, Math 1630, Math 1710} and 
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 = {my classes}.  These sets are defined by different rules but they contain the same elements, and so 
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 AUTONUM  \* Arabic   Problem:  Let 
[image: image55.wmf]A

 be the set of even positive integers, and let 
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 be the set of sums of odd positive integers.  Are these sets equal?

 AUTONUM  \* Arabic   Problem:  Let 
[image: image57.wmf]A

 be the set of even positive integers, and let 
[image: image58.wmf]B

 be the set of sums of even positive integers.  Are these sets equal?

A set is a subset of another if each of its elements are also elements of the other set.  That is, 
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If there’s an element of 
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 that isn’t in 
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, then 
[image: image64.wmf]B

A

Ë

.

 AUTONUM  \* Arabic   Example:  Let the universe be 
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 is also an element of 
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 (is inside the circle of 
[image: image70.wmf]A

), so 
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, 2, that is not an element of 
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, so 
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From this definition, we can see that for any set 
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, 
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 AUTONUM  \* Arabic   Problem:  Is the set of even integers a subset of the set of integers?

 AUTONUM  \* Arabic   Problem:  Is the set of integers a subset of the set of even integers?

The empty set is the set with no elements.  We write it either 
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 or (less commonly) 
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The following rules hold for any sets A and B:
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and these can be easily verified with Venn diagrams.

Exercises

 AUTONUM  \* Arabic  
Let 
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 AUTONUM  \* Arabic  
Draw the Venn diagrams of the following sets:

a.
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 AUTONUM  \* Arabic    Name the shaded sets in the following diagrams:


a.  [image: image97.png]





b.  [image: image98.png]




c.  [image: image99.png]





d.  [image: image100.png]



 AUTONUM  \* Arabic  
Let 
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a.
List all the subsets of 
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.

b.
List all the subsets of 
[image: image106.wmf]B

.

c.
List all the elements of 
[image: image107.wmf]C

.

d.
Is 
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 a subset of any of the other sets?  Is 
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?
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