MAT 221
Set Theory, Vocabulary and Symbols



Set: A set is a well-defined collection of objects. These objects are called elements.
Well-defined: Given any object, it must be very clear if that object is an element of the set or not.  

(Everybody has to have the same concept and perception of the word or expression in question.)


Note: 
Use capital letters to denote sets:
A, B, C, …, Z


Note:  We try to avoid capital letters as elements. Use lower case letters, numbers, words, etc. as elements. 

Note: 
The elements in a set do not have to be listed in any particular order, but by convention we usually order them alphabetically (for lower case letters) or from smallest to largest (numerical values) since this makes it easier to compare sets.

Symbols: 
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7 is an element of the set A means: 7 is a “member of” the set A  or 7 “belongs to” the set A.
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means:  3 is “NOT an element of ” the set A  or  3 “does NOT belong to” the set A.
U

The universal set, U , is the set of all elements which we are discussing in a given 



problem or example. U is always given (or implied). It does not have to be found.
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(read “A bar” or “not A”)  complement symbol: the set of all elements in U that are not in A.
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Empty set: The set that contains no elements.  It is also called the null set.  



Note: It is incorrect to enclose the empty set symbol in set brackets.       
[image: image8.wmf]{

}

Æ


There are three ways to describe sets:

· Verbally
Ex: The set S of the letters in the alphabet.


Ex: Let D be the set of all odd numbers from 4 to 13. 


Ex: Let R be the set of all even numbers between 23 and 34.

********************************************************************************************


· roster form 
Ex: 
S = {a, b, c, d, e , f, g, h, i, j, k, l, m, n, o, p, q, r, s, t, u, v, w, x, y, z}

Ex:
D = {5, 7, 9, 11, 13}


Ex:
R = {24, 26, 28, 30, 32}  ********************************************************************************************

· set builder 

Ex:

 D = {
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 is odd  and 
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same as D = {
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 is odd  and 
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Ex:

  R = {
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 is even  and 
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same as R = {
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 is even  and 
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Intersection, Union:
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Intersection symbol: Set of elements that are in set A and in set B. (An element that is in 






           the intersection set must be in both A and B.)
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Union symbol: Set of elements that contains the combination of all elements that are 







  in set A or in set B or in both sets. (An element that is in the union set






  can be a member of A, B, or the intersection.) 






    
  It is an inclusive “or” since this “or” means either, or, or both.
“Order of operations” for Set Theory:

· Parentheses

· Negation

· Union/Intersection
Disjoint:  Two sets A and B are disjoint if they have no elements in common, i.e. 
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Venn Diagrams:
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Other versions are possible.
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