COT 3100 Lab 4 - Set Theory

Notation:


| 
“such that”



“is an element of”


 
“is a proper subset of” 


 
“is a subset of”



empty set


|A| 
cardinality of set A


U
“universal set”


Z = {0, 1, -1, 2, -2, ...} (the set of integers)


N = {0, 1, 2, 3, ...} (the set of non-negative integers)


Z+ = {1, 2, 3, ...} (the set of positive integers)


Q = {a/b | a, bZ  b0}


R = the set of real numbers...


union() : A  B = { x | xA  xB } 


intersection() : A  B = { x | xA  xB }


complement():A ={ x | xA }


relative complement(–) : B – A = { x | xB  xA }

Set Laws:


1. A = A




Double Complement


2. (A  B) = A  B


De Morgan’s

    
    (A  B) = A  B


3. A  B = B  A



Commutative

    
    A  B = B  A


4. A  (B  C) = (A  B)  C

Associative

    
    A  (B  C) = (A  B)  C


5. A  (B  C) = (A  B)  (A  C) 
Distributive

    
    A  (B  C) = (A  B)  (A  C)


6. A  A = A, A  A = A


Idempotent


7. A   = A, A  U = A


Identity


8. A  A = U, A  A = 

Inverse


9. A  U = U, A   = 


Domination


10. A  (A  B) = A



Absorption

      
      A  (A  B) = A

Fill in the blanks for the following groups of statements. As for “showing your work,” you should be able to explain in words what the notation in each question means and why your answer is right.

(1)
| { , {0}, {1}, {11}, {0, 1}, {1, 2, 1 + 2} } | = __________6________ (cardinality)

(2)
A = {0, 2, 4, 6}


B = {0, 1, 2}


C = Z+


(A  B) – C = _{ 0 }____________

(3)
A = {1, 3, 4, 5, 8}, B = {__1  , __2 , __ 4  , __6 }


A  B = { 1, 2, 3, 4, 5, 6, 8}


A – B = {3, 5, 8}

Prove or disprove the following relations. Prove true by using set laws or truth tables. Prove false by providing a counterexample.

(4) 
A  (B  C) = (A  B)  C


This statement is false. (I mean the one above this line.) There are many counterexamples


and here is one: A = {0}, B = {0}, C = {1}.

(5)
(A  C)  =  [C(DC)]     [A(BA)]


Solve by set laws:


[C(DC)]     [A(BA)]


=


=  [A(BA)]   [C(DC)] 

by law 3 (commutative)


= [A(AB)]    [C(CD)] 

by law 3 (commutative)


= [A]  [C] 




by law 10 (absorption)


= (A  C) 




by law 2 (DeMorgan's)
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Using proper notation, describe as concisely as possible the shaded areas depicted below. For example, the diagram above illustrates the set (A   B  C).
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6a)  U – [ (ABC) - (ABC) ]

6b)  [(AB)  (AC)   (BC)] – (ABC) 

6c)  (AC )  [ B - (( BA)(BC)) ]

6d) [(ABC) - [(AB)(AC)(BC)] ]  (ABC)

