Let 7' be the equivalence relation on Z*x Z " defined by (a, b)T'(c, d) < 3| (ab—cd) . SCORE: /14 PTS

You do not need to prove that T is an equivalence relation,
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there are 3 equivalence classes

determined by the remainder when the product of the two elements in an ordered pair is divided by 3
one class contains all ordered pairs whose product is a multiple of 3
@ one class contains all ordered pairs whose product is | more than a multiple of 3

one class contains all ordered pairs whose product is 2 more than a multiple of 3

[d] Describe the partition induced on Z " x Z+ by T.
Your answer should not involve divisibility or any definition of divisibility.




One of the following relations is an equivalence relation, and the other is not. SCORE: /21 PTS

[a] relation R on Z x Z defined by (a, b)R(c, d) if and only if ad = bc
[b] relation S on Z" defined by xSy ifand only if y = x-2" for some n € Z

[i] Which one is not an equivalence relation ? Justify your answer clearly & briefly.

g R is not an equivalence relation since 1:0=2:0 (ie. (1,2)R(0,0))and 0:4 =03 (. (0,0)R(3,4))
=2/ | but 1 4 #2+:3,s0 R is not transitive

[ii] Justify that the other relation is an equivalence relation by proving informally (as shown in lecture) that it satisfies the definition
(which includes writing out symbolically exactly what you are proving).
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[iii] If R is the equivalence relation, find 5 elements of the equivalence class containing (4, 5) .

If S is the equivalence relation, find 5 elements of the equivalence class containing 3.

3Ry & y=3-2" forsome neZ  3,6,12,24,48 @

[iv] Describe the partition induced by the equivalence relation.

O there is one equivalence class that only contains 0

eaggé—dd number has a corresponding equivalence class that contains that odd number
(’* ) a ong with that odd number multiplied by any (positive integer) number of 2’s




