November 10, 2006 – Recitation – Introduction to relations
To practice what you have learned about relations, you can try the following problems from section 7.1 (page 343) in the text. 

(1) If A is the set {1, 2, 3, 4} give an example of a relation on A that is:

a. reflexive and symmetric, but not transitive.

b. reflexive and transitive, but not symmetric.

c. symmetric and transitive, but not reflexive.

(5) Determine the reflexivity, symmetry, antisymmetry, and transitivity of each relation:

a. R ( (Z+ cross Z+) where a R b if a divides b.

b. R is the relation on Z where a R b if a divides b.

c. For a given universe U and a fixed subset C of U, define R on power(U) as follows: for A, B ( U we have A R B if (A ( C) = (B ( C).
d. on the set A of all lines in R2 where R is the reals, define the relation R for two lines L1, L2 as L1 R L2 if L1 is perpendicular to L2.

(9) Prove or disprove each of the following:

a. if R is an equivalence relation on A, and |R| ( |A|, then R is reflexive.

d.
if R is an equivalence relation on A, then |A| ( |R| ( (|A|)2.
(15) If R is an equivalence relation on the set A, prove that |R| – |A|  is always even.

