UBE 501
DISCRETE MATHEMATICS  Fall 2008

HOMEWORK #10
(Do not submit.Your work will be evaluated through in class Quiz #10 on Jan 8th 2008, 09:00 – 09:15)
1) Let R be the relation on the set {1, 2, 3, 4, 5} containing the ordered pairs (1, 3), (2, 4), (3, 1), (3, 5), (4, 3), (5, 1), (5,2) and (5,4). Find 
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2) Suppose that the relation R is irreflexive. Is the relation 
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 necessarily irreflexive?
3) 
	ALGORITHM 1: A procedure for Computing the Transitive Closure.

Procedure transitive closure (
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: zero-one n
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n matrix)

A:= 
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B:=A

for i:=2 to n

begin

      A := A 
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      B := B 
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end  {B is the zero-one matrix for R*}
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= Boolean product )


Use Algorithm 1 to find the transitive closures of these relations on {a, b, c, d, e}. 

a) {(a,c), (b,d), (c,a), (d,b), (e,d)}

b) {(b,c), (b,e), (c,e), (d,a), (e,b), (e,c)}

c) {(a,b), (a,c), (a,e), (b,a), (b,c), (c,a), (c,b), (d,a), (e,d)}

d) {(a,e), (b,a), (b,d), (c,d), (d,a), (d,c), (e,a), (e,b), (e,c), (e,e)}
4) Find the smallest relation containing the relation {(1,2), (1,4), (3,3), (4,1)} that is
a) reflexive and transitive.
b) symmetric and transitive.
c) reflexive, symmetric and transitive.

5) Which of these relations on the set of all people are equivalence relations? Determine the properties of an equivalence relation that the others lack.
a) {(a, b) | a and b are the same age}
b) {(a, b) | a and b have the same parents}
c) {(a, b) | a and b share a common parent}
d) {(a, b) | a and b have met}
e) {(a, b) | a and b speak a common language}
6) Show that the relation R consisting of all pairs (x, y) such that x and y are bit strings of length three or more that agree in their first three bits is an equivalence relation on the set of all bit strings of length three or more.
7) Let R be the relation on the set of ordered pairs of positive intgers such that ((a,b),(c,d))
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R if and only if ad = bc. Show that R is an equivalence relation.

8) What are the equivalence classes of these equivalence relations?

 
a) { (0,0), (1,1), (2,2), (3,3) } 
b) { (0,0), (1,1), (1,2), (2,1), (2,2), (3,3) }
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