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Solutions to the second in-class test

Question 1

(b)

Question 2

(a) A1 has six elements

(b) A is a countably infinite set; it consists of six copieNof
(c) Az is a countably infinite set

(d) A4 is an uncountable set

(e) As is an uncountable set

Question 3

(@)

d a
(b) (i) Ris not reflexive because it lackb, b) and(c.c).
(i) Ris notirreflexive because it contai(a a).
(iii) Ris not symmetric because it lacks, a) and(c,a).
(iv) Risantisymmetric because it does not contaity) and(y, x) for two different pointscandy.
(v) Ris transitive because there are no paths to consider.

(c) We only need to make it reflexive, so we gtidb) and(c,c).

(d)

refl-closur¢R) = RuU{(b,b),(c,c)}
symm-closurérefl-closuréR) ) refl-closur¢R) U {(b,a), (c,a)}
trans-closurésymm-closurérefl-closur¢R))) = symm-closuréefl-closuréR)) U {(b,c),(c,b)}

In fact, the generated equivalence relation is al\of A.



(e) Ris not a function because it is not defined lfoor ¢, and returns three possible valuesdor
R~1, on the other hand, is a function; it maps all elementa tif a.

() R~1is not injective, because more than one element is mappadttalso not surjective because
neitherb nor c appear in the output. Consequently, it is not bijective eithe

Question 4

(&) In bothJava and mathematics, one specifies the set from which the ingakén and the set in
which the result will be.Java methods can be composed just like mathematical functiors, a
the formalism for this is the same as well. Like mathematficattions, alava method returns a
single result (if it returns anything at all).

(b) As for differences, dava method may not return any result at all (and this could be belelte
feature). Also,Java methods can have internal memory and hence return diffemeswers at
different times, even if the same input is the same.

Question 5

(a) If RandS are reflexive, then both contain all tuplesx) for anyx € A. Therefore RN S also
contains these tuples.

(b) If RN Scontains the tupléx,y) then this must be contained in bd&andS. Because these are
assumed to be symmetric, they both contain the topbg as well. This is then also IRN'S.

(c) If RnScontains the tuple&,y) and(y, z), then these must be contained in bBtandS. Because
RandSare assumed to be transitive, they both contain the tup# as well. This is then also in
RNS

(d) The equivalence class of an elemert A with respect tdRN Scontains all elements & which
are related tx by a link that is contained in botR andS. This means that such elements would
be contained in the equivalence clasx@fith respect tdR and also in the one with respect$o
The converse is also true. From this consideration it fodloat the equivalence classe=Rufi S
are obtained by intersecting thoseRvith those ofS. (Empty intersections are thrown away.)



