Examlet 4b Foundations of Advanced Math 4/17/09

1. a) State the definition of a symmetric relation.
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b) Give an example of a relation on the set {1, 2, 3} which is reflexive but not transitive.
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2. a) Suppose that = is the relation on the set 4 = {a, b, c, d, e} defined by = = {(a,a), (a,),
(a,c), (b,a), (b,b), (b,c), (c,a), (c,b), (c,c), (d,d), (d.e), (e,d), (e,e)}. Write the equivalence
classes corresponding to = out explicitly.

g:,? - E%cé 20:= [ [e3= §abc3
(1= geivees.  LtRNSE N

[e]- Ea_,.,lzt_f—? ; S
[4T- §dye 3

feili 8 el

b) Suppose that P is the partition {{1}, {2, 4}, {3, 5}} of theset 4 = {1, 2, 3, 4, 5}. Find the
relation R corresponding to P.
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3. Let R be arelation on a set 4 which is reflexive, symmetric, and transitive; let S be some

other relation on 4.
a) Will R U S be reflexive?
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b) Will R n S be symmetric?
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¢) Will R u S be transitive?
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4. Let R be the relation on Z defined by n ~ m iff n and m have a factor (other than 1) in
common.
a) Pick an element 7 of Z and find three other elements of Z which are related to it.
b) For your element ¢ from part a, find three other elements of 7Z which are not related to it.
c) Determine whether ~ is an equivalence relation on Z. Support your answer well.
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5. a) Regarding the functionf: 4~ Basa subset of 4 x B, write the definition of /.
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b) Let 4 be aset. Express the identity function 4 —+ 4 as a subset of 4 % A.
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