COT 3100 Spring 2001

Homework #3

Assigned: Feb. 20/21

Due: March 7,8 in recitation

Problem #1 With A = {1, 2, 3, 4}, let R = {(1, 1), (1, 2), (2, 3), (3, 3), (3, 4), (4, 4)} be a relation on A. Find two relations S and T on A where S ( T but R ( S = R ( T = {(1, 1), (1, 2), (1, 4)}.

Problem #2.  If A ={w, x, y, z}, determine the number of relations on A that are (a) reflexive; (2) symmetric; (c) reflexive and symmetric; (d) reflexive and contain (x, y); (e) symmetric and contain (x, y); (f) anti-symmetric; (g) anti-symmetric and contain (x, y); (h) symmetric and anti-symmetric; (i) reflexive, symmetric and anti-symmetric. 

Problem #3.  A relation R on a set A is called irreflexive if for all a(A, (a, a)(R. 

a) Give an example of a relation R on Z where R is irreflexive, and transitive but not symmetric.

b) Let R be a nonempty relation on a set A. Prove that if R satisfies any two of the following properties ( irreflexive, symmetric, and transitive ( then it cannot satisfy the third.

c) If |A| = n ( 1, how many different relations on A are irreflexive? How many are neither reflexive nor irreflexive? 

Problem #4. For A = {1, 2, 3, 4, 5, 6}, R = {(1, 1), (1, 2), (2, 1), (2, 2), (3, 3), (4, 4), (4, 5), (5, 4), (5, 5), (6, 6)} is an equivalence relation on A. List each of the equivalence classes produced by this relation. 

Problem #10

Prove or disprove: If R is transitive and R (  T, then T is transitive. (Note: ( stands for subset, NOT proper subset.)

Problem #11
Prove or disprove: s(R ( T) = s(R-1 ( T-1). (Note: s(R) stands for the symmetric closure of the relation R.)

