1.  For sets A and B, what is a relation R from A to B? What is a relation R from B to A?

A relation from any set A to a set B is any subset of the cartesian product A ( B. 

A relation from any set B to a set A is any subset of the cartesian product B ( A.


2.  Let A = {1, 2, 3, 4}  and B = {a, b, c, d}.  Give an example of a relation R from A to B.  Give an example of a relation R from B to A.

A relation from set A to B would be R = {(1, a),(2, c),(3, d),(4, a)}. 

A relation from set B to A would be R = {(a, 1),(b, 3),(c, 3),(d, 4)}


3.  What does it mean to say that R is a relation on set S?  Give an example of a relation on the set S = {1, 2, 3, 4}.

To say that R is a relation on set S is to say that R is a relation from a set S to itself, that is, a subset of S ( S.  An example would be    R = {(1, 1),(1, 2),(1, 3),(1, 4)}

4.  Give an example of a relation on the set S = {1, 2, 3, 4}  that is 

a) reflexive and symmetric

· R = {(1, 1), (2, 2), (3, 3), (4, 4)}

· Define x R y to mean that x + y = even number, i.e., R = {(1, 1), (1, 3), (2, 2), (2, 4), (3, 3), (3, 1), (4, 4), (4,2)}
b) reflexive, symmetric and transitive

· R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (2, 1), (2, 3), (3, 2),  (1, 3), (3, 1)} 

· R = {(1, 1), (1, 2), (1, 3), (1, 4), (2, 1), (2, 2), (2, 3), (2, 4),  (3, 1), (3, 2), (3, 3), (3, 4), (4, 1), (4, 2), (4, 3), (4, 4)}
· R on S where x R y means that x has the same number of distinct prime divisors as y, i.e., R= {(1, 1), (2, 2), (2, 3), (2, 4), (3, 2), (3, 3), (3, 4), (4, 2), (4, 3), (4, 4).
· Define x R y to mean that x and y are integers, i.e.,               R = S ( S.
c) reflexive and transitive but not symmetric

· R on S where x R y means x divides y, i.e., R = {(1, 1), (1, 2), (1, 3), (1, 4), (2, 2), (2, 4), (3, 3), (4, 4)}
d) reflexive and symmetric but not transitive

· R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2),(2, 1), (2, 4), (4, 2)} 

· R = {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (2, 1), (2, 3), (3, 2)}
5. What is an equivalence relation? Give an example of an equivalence relation on the set S = {1, 2, 3, 4}.

An equivalence relation is a relation that is reflexive, symmetric, and transitive.  Examples of equivalence relations on the set S:
· x R y means x=y; i.e., R = {(1, 1), (2, 2), (3, 3), (4, 4)}

· Define x R y to mean x + y < 10, i.e., in this case, this implies R = S ( S.
· {(1, 1), (1, 4), (4, 1), (2, 2), (1,3), (3, 1), (3, 3), (4, 4)}

· {(1, 1), (2, 2), (3, 3), (4, 4), (1, 2), (2, 1), (2, 3), (3, 2), (1, 3), (3, 1)}

