Sets 1
We just discussed an area of logic (categorical syllogisms) that involves statements about groups of things.  This is an example of an application of an the idea of sets.   Looking at things grouped together is fundamental in mathematics.

A set is a collection of objects.   

The objects are called elements or members.  

To be a (useful) set it must be well-defined.  That is, it should be clear whether not any particular object belongs to it.  

Way to define a set:


Verbal Description        the classrooms in Macmillan

        Roster                         {blue, green, red}

        Set building notation     {x | x is a country in North America}







x such that x is a country in North Amer.


Ex.  A set that is not well-defined.  The three best flavors of ice cream

Two sets A and B are equal if they have exactly the same elements.

The positive even integers = {2, 4, 6, 8,  . . . } = {x | x is even and x >0}                                    
A = {1,2,3}   B = {1,2}     A ( B  since 3 is in A but not in B.


These are written  3(A  and 3(B.

The empty set  (  is the set with no elements.  ( = {  }

A one-to-one correspondence between two sets A and B is a pairing of the elements of A with the elements of B such that each element of A is paired with exactly one element of B and vice versa.  If there is a one-to-one correspondence between A and B  we say A~B.  For finite set this happens when the sets have the same number of elements.

A = {1, 3, 5, 9}    B = {a, f, p, n}  

      1-f    3-p   5-n    9-a     so   A~B

When we work with sets we begin by establishing all elements that are under consideration.  The set of these elements is called the universal set or universe for this application.  We use U for the universal set.

If all the elements of A are also elements of B the we say A is a subset

of B and we write it A(B.  If A is a subset of B and there is at least one element of B that is not in A the A is called a proper subset of B and we write A(B.    Examples.

Venn Diagrams

We discovered diagrams were very helpful in solving categorical logic problems.  Similar diagrams are useful in set theory.



                                                                       Venn diagram showing A










  and B  disjoint.


Making new sets from old sets.  [similar to logic]

Union      A(B = {x | x(A  ( x(B}    

             


Intersection      A(B = {x | x(A ( x(B}    

            


                                                                       













Complement     A' = {x | x(U  and x(A}    

            



                                                                       














Difference      A-B = {x | x(A  and x(B}    

            














Examples:    U = {a, b, c, d, e, f, g, h, i}   A = {a, e, f, h}

                        B = { c, h, g, e, d}    What are each of the above?

               Find  (A(B)'   and   A'(B'

De Morgan's Laws

(A(B)'  = A'(B'        (A(B)' = A'(B'

Counting elements of sets.

Recall we said finite sets with a one-to-one correspondence between them are the same size.  They have the same number of elements.

n(A) represents the number of elements in A.

n(A) above is 4.

What is n(A(B) ?

 n(A(B) = n(A) + n(B) - n(A(B)     why?
n(A(B) = n(A) + n(B)  if and only in  A(B = (.

Do problem 37 as an example.
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