Chapter 4

Relations:

Cartesian product of a set with itself    S X S  is the set of all ordered pairs of elements of S.

    Suppose S = { 2,3,4}      -- similar to example 1  which is S = { 1,2,3}

what relationships could we be interested in from S X S?


first number less than second


first number equal to second


first number greater than second


first number divisible by second

   
etc.

Notation   x ρ y    --  ρ is the greek  rho not a p

            indicates that the ordered pair  (x,y) satisfied the relation ρ


  relation can be defined in words OR


  relation can be defined by listing the ordered pairs that satisfy ρ

x ρ y if and only if x = y/2    can be written  x ρ y  ( x = y / 2
Definition:  Binary Relation on a Set S  =  Given a set S, a binary relation on a set S  is a subset of S X S  ( a set of ordered pairs of elements of S)
      x ρ y (  (x,y)  (    ρ
Definition:  Relations on Multiple Sets :  Given two sets S and T, a binary relation from S to T  is a subset of S X T.  Given n sets S1, S2, ... , Sn, n > 2, an  n-aray relation on  S1 X S2 X ...X Sn is a subset of S1 X S2 X ...X Sn.
A given first component can be paired in various ways in the relation
The relation is one-to-one if each first component and each second component appears only once in the relation

The relation is one-to-many if some first component appears more than once; that is one s1 is paired with more than one second component.

It is many-to-one if some second  component appears more than once; that is one s2 is paired with more than one first component.

It is many-to-many if at least one s1 is paired with more than one second component and at least one s2 is paired with more than one first component.
