CS441PRIVATE 

Section 1.6 handout
Defn: A set is an unordered collection of objects.  These objects are sometimes called elements or members of a set.  A set is said to contain its elements.
Representing a set:


1) Listing the members.


2) Definition by property, set builder notation {x| x has property P}.

Examples:



Vowels in the English alphabet.



First seven prime numbers.




Is 3 ( X  (is 3 a member of X) ?   







What about 10?



The even integers between 50 and 63.



  
Representation 1



Representation 2
Defn: Two sets are equal if and only if they have the same elements.

Examples:


Is {1,2,3} = {3,1,2} = {1,2,1,3,2} = {1} ?
NB: Duplicates, order of the elements in a set 

The universal set is denoted by U.  The empty (null) set is denotes ( or { }.

Defn: A set  A is said to be a subset of set B if and only if every element of A is also an element of B.  We use A ( B to indicate A is a subset of B.

Is {Larry} a subset of {Larry, Curly, Moel}?

Alternate way to prove A is a subset of B: (x (x ( A ( x ( B)

Prove: (  ( S.
Another way to show two sets are equal is to show that each is a subset of the other set.

Defn: A set  A is said to be a proper subset of B if and only if A ( B and A ( B.  We denote that A is a proper subset of B with the notation A ( B.

Defn: Let S be a set. If there are exactly n distinct elements in S, where n is a nonnegative integer, we say S is a finite set and that n is the cardinality of S.  The cardinality of S is denoted by | S |.

Examples:


| V | = ? where V is the set of vowels.



| ( | = ?
Defn: A set is infinite if it is not finite.

Examples:


Are the set of natural numbers an infinite set ?
More examples:

	Explicit notation
	Set builder notation
	Cardinality & comments

	{Diane, Jan, Rebecca}
	{x | x is a NLP CS Prof. }
	 ?

	?
	x | 0<x<10 and x is an even integer}
	Note that order does not matter

	{OH, WVA, MD, NY, NY, NY, NY}
	?
	Duplication is not typically legal outside of this course.

	?
	{z | z is a natural number}
	Note that zero is included.

	{...-2, -1, 0, 1, 2, ...}
	?
	Note double use of ellipsis


​
Example Propositions: are they true or false?
· 5  

true 
· {0, 1, 2, ...} is_subset_of {..., -2, -1, 0, 1, 2, ...} 

· {a}  {{a}, {b}, {{c}}} 

· {} is_subset_of {a, b, c}  
· {a, b, c, d} is_subset_of {b, c, d} 
· {a, b, c} is_subset_of {a, c, b} 

· {a, b, c} is_a_proper_subset_of {a, b, c} 

· {}  
· {}  
· {}  
· {{}} is_subset_of {{}, {{}}, {{{}}}, ....} 
· {{}}  {{}, {{}}, {{{}}}, ....} 

Defn: Given a set S, the power set of S is the set of all subsets of S.  The power set is denoted by P(S).

Examples:



P(() = ?


Note: | P(() | = ?


P( {1} ) = ?


P( {1,2} ) = ?
NB: If S is a set with |S| = n then | P(S) | = 2n.

More Power Set Examples 

· {a, b} 

· {2, a, me} 

· {} 

· {{}} 

· {{},{{}}} 
Defn: An ordered n-tuple (x1, x2, ..., xN) is the ordered collection that has x1 as its first element, x2 as its second element, ..., and xN as its N-th element, N ( 2.

Example: 

List your 3 favorite football teams in order, and it is equal to a different ordering?   What about if sets?

Defn: Let S and T be sets.  The Cartesian Product of S and T, denoted by S x T, is the set of all ordered pairs (s,t), where s ( S and t ( T.  Hence,



S x T = { (s,t) | s ( S ( t ( T}.

Examples:


S = {1,2} and T = {a,b,c}


S x T = ?

T x S = ?
Note: S x T ( T x S.

NB: |S x T| = |S| * |T|.

More Cartesian product examples

· {a,b} X  {1,2,3} 

· {8,9} X {a, b} X {0,1} The cardinality is the product of the cardinality of its sets: 8 = 2*2*2 in this case. 

· {a, b} X {2, 1, 3} 

· {a,b} X {a,b} 

· {} X {a,b,c}
