Question 4

Let T be the topology en the set Z of integers consisting of Z and all mbaeta of
2 which do not contain 0 and let I4 be the topalogy on 2 consisting of (0 and all
subsets of F which do contain 0.

[You need not verify that T and I/ are topologies. ]

(i) Provethat F: T — Z given by

b Hz=10
f[z}={1 ifz20

is meither [T, — continuows aoc (M, T ] — continugos,

{11} Prove that g:Z — & given by

A S A0
g{:]—{[ ifz=10

is both {T,I) - continuous and (I, T) - contineous.

Question 5

Let T be the topology on B which consists of all seta ¥ such that either 1 & 17 or
there exists a pomtive real number rosuch that [IT—r, 1 +r} Z W, and put

T={R,T]
[You need not verify that T is a topology on R.]

(1) Deseribe the closed sets of the topological apace T,

(i) For sach of the following subsets of B, state whether or not'it b & closed et
of T and justify your answer:

(a) (%2
{b) {0:2};
(<) {I:r,élgn,..-,“—j;—“-..}-.
{111] For any met in part {ii) which is not clesed in T, write down ita closure in T

Cuestion §
(i} Prove that a compact subspace of & metoc space is boonded.
{ii) Far ench of the following subsets of R? with the usual topology, state whether

or not ik 1% compack, justifying your answear_
Hy = {{z1,23): 2f +25 2 1}
He={{zi,22): 2]+ 232 1, ||+ |22| < 2}
Hs = {{z1,22) - 2% + 32 > 1, Max {}z], Jzal} < 1}

Cruestion T

(i} Prove that if A, and A: are connected subspaces of a topological space such
that 4; M A7 # @, then A 10 45 i connected.

{ii} For each paositive integer i, let J, be the line-s=gment in R? joining (0,0) to
(1,£) and let

K={{z01eRiz>1}.
Prove that the subspace

Q’E Jn) UK

of B? with the usual topology is connec ted.
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