Set Theory
Describing Sets:

N = { 1, 2, 3 . . .    }      List elements.

N = { n ( n is a natural number }   Use a rule or description

E=  { x ( x = 2n  n = 1, 2, 3, … }

(3,5) = { x(R ( 3<x<5 }
Subsets:

A(B  means every element of A is an element of B or  
                   ( x   x(A ( x(B.

 A(B  means  ( x, x(A ( x(B
A is a proper subset  of B if and only if A(B at there is at least one element of B that is not in A.


[image: image1]
Understanding the difference between  (   and   (
Let   N = natural numbers = {1, 2, 3,  …    }

Which are true and why?
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Set Equality       A equals B each is a subset of each other.
A=B  ( A(B ( B(A

{6,4,2} = {2,4,6} = {2n(n=1,2,3}

This means the same thing as A and B have the same elements.

Operations on sets:   Start with a universal set U  that contains all elements under consideration. 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}    

            














Empty Set(s)
A  set with no elements is an empty set.  There are many ways to get one.

For example, “all real square roots of -1” describes an empty set.  Later we show there is only one empty set. [The empty set is unique.]

Definition:   A and B are disjoint means A(B=(.



Partitions

Definition:  { A1, A2, A3, . . . , An}  is a partition of the set A  if and only if:



1.  A = A1(A2(A3( . . . (An


2.  A1, A2, A3, . . . , An  are mutually disjoint.





Example:

A = {1,2,3,4,5,6}

A1 = {1,5}     A2 = {3}     A3 = {2,4,6}

{A1, A2, A3} is a partition of the set A.

Example:  {Evens, Odds}  is a partition of the set of integers.

Power Set

Definition:  The power set of A is the set of all subsets of A.   We use P(A) to represent the power set.

Example:   A = {c,d}

                P(A) = { (, {c}, {d}, {c,d} }

Cartesian Products
Recall for Sets {a,b} = {b,a} = {a,b,a}

Ordered Pairs  (a,b)

   (a,b) = (c,d)  if and only if a=c and b=d.

    (2,3)=(4/2, 6/2) ( (3,2)

Can be different sizes  ordered triples  (a,b,c)

or  ordered n-tuples  (a1 , a2 ,  …    , an)       

Given A, B sets.  The Cartesian Product of A and B is

AxB = {(a,b) ( a(A ( b(B}
A={u,v}    B={1,2,3}

AxA = {(u,u), (u,v), (v,u), (v,v)}

AxB = {(u,1), (u,2), (u,3), (v,1),(v,2), (v,3)}

RxR = {(x,y) ( x(R, y(R}      called R2 or the plane

Could do AxBxR    with elements like  (u,1,7) or (v,3,()

Other facts:  If A has m elements B has n elements then

                     AxB has mn elements.

AxB not necessary equal to BxA   (when is it?)

Geometric examples  (line x line)  (line x circle) (circle x circle)
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