Set Theory


Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.A.29 Use set-builder notation and/or interval notation to illustrate the elements of a set, given the elements in roster form

A.A.30 Find the complement of a subset of a given set, within a given universe

A.A.31 Find the intersection of sets (no more than three sets) and/or

union of sets (no more than three sets)
Big Idea: 
	set  (A) (G) 

A well-defined collection of items.


Source:  New York State Education Department Glossary

Emphasize that there are two parts to this definition

· well-defined means it is clear what is “in” and what is “not in” the collection
· collection of items means a grouping or aggregation of any type of items

Each individual item in a set is called an element of the set.

Question:  How many elements of the set of five pointed stars are in the following picture?


Answer:  The set of five pointed stars in this picture has three elements.

Question:  How many elements of the set of four pointed stars are in the following picture?


Answer:  The set of four pointed stars in this picture has five elements.

Using Number Lines to Define Sets
Number lines can also be used to indicate sets of numbers.
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When using a number line to well-define a set of numbers, we use open and closed dots to show where the set begins or ends.

Examples:

 The number line representation of the set of all numbers greater than 1 is as follows:
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The number line representation of the set of all numbers greater to or equal to 1 is as follows:  
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Note that the dot on the number line where the number 1 is located is open in the first example and closed in the second example.  The open dot indicates that the number 1 is not an element of the set of all numbers greater than 1.  The closed dot on the second number line indicates that 1 is an element of the set of all number greater than or equal to 1.  Whether the dot is open or closed signifies whether the starting number (or ending number) is “in” or “not in” the set.
Examples:  

The set of all numbers greater than 2 and less than 6 can be shown on a number line as:
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The set of all numbers greater than or equal to 2 and less than or equal to 6 can be shown on a number line as:
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The set of all numbers less than 2 or greater than 6 can be shown on a number line as:
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The set of all numbers less than or equal to 2 or greater than or equal to 6 can be shown on a number line as:
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	set-builder notation  (A)  

A notation used to describe the elements of a set. 

       Example:  The set of all positive real numbers in set builder notation is 

                         [image: image8.jpg]{x: xeRand x>0}



 This is read as "the set of all values of x 

                         such that x is a real number and x is greater than 0."


Source:  New York State Education Department Glossary

The above notation translates into English as, 

{ (

beginning of notation

x (  

“the set of all values of x”

: (  

“such that”
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 “x is an element of the set of real numbers”

and  (  
“and”
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“x is greater than zero”.

} (

ending of notation

Note that set builder notation proceeds from general-to-specific levels of abstraction as follows:
· always begins and ends with special “set” parentheses (  {  }

· always specifies the general category of elements in the collection of items (in the above sample, the variable x)

· always includes a colon (:), which is read “such that”

· always includes one or more distinguishing features or patterns that well-define the specific characteristics of elements of the collection.

· always concludes with special “set” parentheses (  {  }

Modeling:

Sample Problem:  Use set builder notation to define the set of all dogs that are red and also named Clifford.
Solution:  {dogs: color = red and name = Clifford}

Sample Problem:  Use set builder notation to define the set of all teachers at our school that are male and over forty years old.

Solution:  {teachers: workplace = our school and sex = male and age > 40}

Sample Problem:  Use set builder notation to define the set of all positive odd integers.

Solution:  
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Modeling:

Previous Number Line Examples In Interval Notation
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“the set of x such that x is an element of the set of Real Numbers and x is greater than 1”
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“the set of x such that x is an element of the set of Real Numbers 

and x is equal to or greater than 1”
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“the set of x such that x is an element of the set of Real Numbers 

and x is greater than 2 
and x is less than 6”
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“the set of x such that x is an element of the set of Real Numbers 

and x is equal to or greater than 2 

and x is equal to or less than 6”
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“the set of x such that x is an element of the set of Real Numbers 

and x is less than 2  

or x is greater than 6”
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“the set of x such that x is an element of the set of Real Numbers 

and x is equal to or less than 2  

or x is equal to or greater than 6”

Complements, Unions, and Intersections of Sets
[image: image24.emf]
Source:  New York State Education Department Glossary
Question:  In the set of Integers, what is the complement of the subset of odd integers?

Answer:  The subset of even integers.

Question:  In the set of all dogs, what is the complement of the subset of dogs named Rover?

Answer:  The subset of all dogs not named Rover.
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The union of two or more sets is the set of all elements contained in at least one of the sets.

Example: if Set A ={2,4,6,8,10} and Set B = {1,2,3,4,5,6}, then the union of

sets A and B, written as AU B, is {1,2,3,4,5,6,8,10}.





Source:  New York State Education Department Glossary

Question:  What is the union of the set of all odd Integers and the set of all even Integers?

Answer:  The set of Integers.

Question:  What is the union of the set of {a,b,c,d,e,f,g} and the set of {e,f,g,h,i,j,k}?

Answer:  The set {a,b,c,d,e,f,g,h,i,j,k}.
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Source:  New York State Education Department Glossary

Question:  What is the intersection of the set of {a,b,c,d,e,f,g} and the set of {e,f,g,h,i,j,k}?

Answer:  The set {e,f,g}.

Question:  Can you identify yourself in terms of the intersection of several sets?  Are there other elements in the intersection?

Answers Will Vary:  Each person might be described as an individual element in the intersection of:

· the set of all persons of a certain sex,

· the set of all people born on a certain day,

· the set of all people of a certain race or ethnicity,

· The set of all students in a certain grade,

· Etc., etc., etc.

Using Venn Diagrams to Describe Sets
Venn Diagrams are often used to describe sets.  Each circle represents a given set, and all element of the given set are inside the circle.  The complement of the set is outside the circle.  The union of sets in a Venn diagram  would consist of all elements inside either circle in the union.  The intersections of sets occurs where the circles overlap, as shown in the following diagram.  
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Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students complete the worksheet on their own.  
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