Lab 7

7.1 (page 343)
1. If A= {1, 2, 3, 4}, give an example of a relation R 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. 

2. Let R be a modulo n relation, defined by (x,y) ( R if x – y is a multiple of n.  Let n = 7.  Determine five values of x for which (x, 5) ( R.  

5. For each of the following relations, determine whether the relation is reflexive, symmetric, antisymmetric, or transitive.

a) R ( Z+ (  Z+ where a R b if a | b
b) R is the relation on Z where a R b if a | b.   

c) For the given universe U and a fixed subset C of U, define R on ((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, define the relation R for two lines l1, l2 by  l1 R  l2 if l1 is perpendicular to l2.  

e) R is the relation on Z where x R y if x + y is odd.  

f) R is the relation on Z where x R y if x – y is even.  

7. Let R1, R2 be relations on a set A. 

a) Prove or disprove that R1, R2 is reflexive → R1 ( R2 is reflexive.

b) Prove or disprove that R1, R2 is symmetric → R1 ( R2 is symmetric.

c) Prove or disprove that R1, R2 is antisymmetric → R1 ( R2 is antisymmetric.

d) Prove or disprove that R1, R2 is transitive → R1 ( R2 is transitive.

9. For each of the following statements about relations on set A, where |A| = n, determine whether the statement is true or false.  If it is false, give a counterexample.

a) If R is a relation on A and |R| ≥ n, then R is reflexive.

b) If R1, R2 are relations on A and R2 ( R1, then R1 is reflexive (symmetric, antisymmetric, transitive) → then R2 is reflexive (symmetric, antisymmetric, transitive).

c) If R1, R2 are relations on A and R2 ( R1, then R2 is reflexive (symmetric, antisymmetric, transitive) → then R1 is reflexive (symmetric, antisymmetric, transitive).

d) If R is an equivalence relation on A, the n ≤ |R| ≤ n².                                

7.2 (page 344)

1. For A = {1, 2, 3, 4}, let R and L be the relations on A defined by R = {(1,2),(1,3),(2,4), (4,4)} and L = {(1,1),(1,2),(1,3),(2,3),(2,4)}. Find

R ( L 

L ( R 

R² 

R³ 

L² 

L³ 

4. Let A = {1,2,3}, B = {w, x, y, z} and C = {4,5,6}. Define the relations R1 ( A ( B, R2 ( B ( C, and R3 ( B ( C, where R1 = {(1,w),(3,w),(2,x),(1,y)}, R2 = {(w,5),(x,6),(y,4),(y,6)}, R3 = {(w,4),(w,5),(y,5)}

a) Determine R1 ( (R2 ( R3) and (R1 ( R2) ( (R1 ( R3)    

b) Determine R1 ( (R2 ( R3) and (R1 ( R2) ( (R1 ( R3)

5. Let A = {1,2}, B = {m,n,p}, and C = {3,4}.  Define the relations R1 ( A ( B, R2 ( B ( C, and R3 ( B ( C, where R1 = {(1,m),(1,n),(1,p)}, R2 = {(m,3),(m,4),(p,4)}, R3 = {(m,3),(m,4),(p,3)}.  Determine R1 ( (R2 ( R3) and (R1 ( R2) ( (R1 ( R3).

8. 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 L and T on A where L ( T but R ( L = R ( T = {(1,1),(1,2),(1,4)}.

9. How many 6 ( 6 (0,1)-matrices A are there with A = AT?   
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