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Solutions to second in-class test

Question 1
(@) {2,3,4,5} (Double listing of elements loses one point.)
(b) {3.4}
(c) {2} (Leaving out the set brackets loses one point.)

d) {(2,3),(2,4),(2,5),(3,3),(3,4),(3,5),(4,3),(4,4),(4,5)} (Nine elements in total.) (Not expressing the elements in
the format(n,m) loses one point.)
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Question 2

(a) Thisis true, because far= 3 we have indeed & 28,
(b) This is false, because 8 is not a perfect square.

(c) This is false, becaugecontains 8 buB does not.
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(d) Thisis false, becaudgcontains 9 buA does not.

(e) This is false, becausk®n B contains infinitely many elements, for example, 4, 16, 64, €All elements of the
form 221) 2 points

Question 3

There are several ways to answer this. One way is to list #meahts ofZ x Z in the following order: first all elements
(n,m) where bottn andm are between-1 and 1, then all the (new) elements where boindm are between-2 and 2,

and so on. 2 points|

This gives the listing

XL = {(—1,—1),(—170),(—1,1),(0,—1),(0,0),(0,1),(1,—1),(1,0),(1 l)
(727 72)7 (727 - )a (7270)7 (7 71 ) ( 2, 2)3
(_17 _2)7 (_17 )7 ( 7_2)7 (0, 2)7 (11 2)7 (172)7
(2,-2),(2,-1),(2,0),(2,1),(2,2),...}
Question 4
(@) (i) The relation is not reflexive because it does not dar(@c), for example.
(i) The relation is not symmetric because it does not caontaic) although it containsc, a).

(iii) The relation is not transitive because it does not eim(f,b) although it containgf,d) and(d,b).

(b) equiv-closur(aR) = {(a,a),(c,c),(e,e),(a,c),(c,a),(a,e),(e,a),(qe),(e,c), 2p0|nts
(b,b),(d,d), (f, f),(b,d),(d,b),(d, f),(f,d), (b, f),(f,b),
(9,9)}



Question 5

(a) Definedness: This is satisfied; for eactapb, c, d, e, f, andg there is a pair in the relation with that value in first
place. 1 point
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Singlevaluedness: This is also satisfied because theragslgwne such pair iR
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(b) Itis not injective, because boghandc are mapped ta. points

It is not surjective, because no element is mappex to

It is therefore not bijective. 2 points
Question 6

(a) ltis reflexive becausé(x) = f(x) (because functions are singlevalued) ana sox. 1 point
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It is symmetric because ¥~ X' then by definition this is becaudéx) = f(x). But then one also haf(x
and therefored ~ x.
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It is transitive because~ X' ~ X’ means thaf (x) = f(X') = f(X") must be true, and therefore al§(x) =
and sox ~ X”.
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(b) By surjectivity, for everyb € B we have an element, € Awith f(x,) = b.

The equivalence clasg|~ consists of exactly those elements that are mappeld by f (singlevaluedness
of f.

Every element oA belongs to some equivalence class (definedne$ of
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Together this shows that there is a one-to-one correspopdertween the equivalence classes @ind the elements
of B, hence they have the same number of elements.
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2 points

(d) () f(0,0,0,0,0,0,0,0) = 0 and f(0,0,0,0,0,0,0,1) = 1, so hoth elements oBit are reached by the

function.
(i) The bytes that are mapped to 0 are those that have an ewehar of 1's, those that are mapped to 1 are those
that have an odd number of 1's. 2 points

(iii) The function is known as “parity check” or “parity bit” 1 point

Total points: 50



