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Solutions to second in-class test

Question 1
This is the set of integers whose square is less than 10.
(a) Contained in but not equal £ as it doesn’t contain the negative membersé.of

(b) Equal toA.

(c) This is the set of perfect squares below 10, but we areihgpior those numbers whose square is below 10. Soitis
not equal toA

(d) Not equal toA.

(e) Not equal tdA, as it containgll negative numbers and for most of those the square is muoérltrgn 10.

Question 2

S

Question 3

(a) We list allJava programs of length 0, then all programs of length 1, and soSince there are only finitely many
characters allowed in the source code 6&2a program, there are only finitely many of a given length. Thganent
shows we’ll get to each program eventually in this manner.

(b) That there are function frofN to N which can not be implemented agava program.

Question 4

(a) Thisis a function. It is not injective as for a very ladeubl e the result will be+i nf i ni t y and this will be the
result also if the inputisi nfi ni ty. Another reason is that for very largethe addition of 10 will have no effect
at all. Yet another reason is that for very smathe result will be 10 independent of the input.

It is not surjective either because for inputnf i ni t y the answer will be i nf i ni ty so we can never have the
smallest true negative number that is representabledasual e. (Note that the “infinities” are proper values in a
doubl e.)

(b) This is a function. It is not injective because of the sdfirst) reason as in (a). It is not surjective because the
smallest positive number will never be twice of any other bem

(c) Thisis not a function because the method does not refiereame value when called with the same argument again.



(@) YWweW. (w,v1) €E < (w,vo) €E.
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Only the two middle nodes are siblings. Every other node & dfass by itself.

(c) Thisis all pretty self-evident:

Reflexivity: Of course, every node has the same ancestotsedf i
Symmetry: Ifv has the same ancestorsmathenw has the same ancestorsvas
Transitivity: If vandw have the same ancestors, amdndu have the same ancestors, thamas the same ancestors

asu.



