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QUESTION 1 [ 21 points]

Define the following and give an example of each: [ 3 points each]

1 A partition or quotient set

2 IfR is a relation from A to B and x € A. Define the R{x), R-relative set of x.
3 Symmetric Relation R on A.

4 Reflexive Relation R on A.

5 Transitive Relation R on A.

6 Equivalence Relation R on A.

7 Symmetric closure of a Relation R on A,
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QUESTION 2 [27 points)

Given the following two relations R and Sona set A= {1,2,3,4,6 }:
aRbif and only if a is a multiple of b, and a §b ifandonlyif a+b<9

Find:

[ 4 points]
a)Dom(R )= ; Dom(S) = ; Ran( R)= ;Ran (8) =

[ 14 points: 2.5, 2.5, 3, 3, 3]
b) Mp = s Mg= M= i Mg = s Mp.g =

[ 9 points]
C) Is MM=MRVM5? ;IS MWBMRI\MS ;IS MR =MROMS
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QUESTION 3 [ 12 points]

LetA={a,b,c,d},B={1,2,3},and C={£2, A, ®}.LetR and § be the following relations from A to
B and from B to C, respectively.

R={(a1), (a,2), (b, 2), (b, 3), (c, 1), (4, 3), (d, 2)}
5={(1,0),(2,4),3,4),(1,9)}

a) Is(b, Ay e 5°R?[4 points]
b) Is{c,A) € S°R ?[4 points]
¢) Compute S°R_ [ 4 points]



QUESTION 4[ 40 points]

LetS={1, 2, 3, 4} and let A =8 X S. Define the following two relation R and § tn A:

(a,b)R (a',b’)ifand onlyifa+b=2a"+b".
(a,b)S (2, b)ifand onlyifab’=a"b.

a) Show that R and S are equivalence relations. [ 20 points]
b) Show that R ~ S is an equivalence relation. { 10 points} : L
¢) IsRuUS an equivalence relation in general ? If it is not an equivalence relation, give a counter
example to show that R U § is not an equivalence relation in general. [ 10 8isits]
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