Question 4

Lt Ty = {.1'1.,.;-'_:* where A = {a, b, cf and T 13 the topelogy

[@ s} {m b} {ach 4}

and let T% = {Z V) where Z is the set of all integers and 1 is the topology defined
as follows: Ve Vil eidber 3£ Worl el

[Yeou need mot check that 7, V are topologies.]
i) Provethat f: 4 — I given by
flay=7flbl =1, ficj=10
5 |7, ¥ Fcontinucus.
{11] Prosve that g d —Z piven by
gla) =0, glt)=gle)=1
is not [, V)-continucus.
{i11) Stats whether or not h:d — I given by
i) = —~1, hibl=h{c=10

is {7, V)-continuons, justifying your answer.

Juestion 5

Let M depote the s=t of positive integers and 16t B = [ B, Jnen be the collection of
subseta of N defined as follows;

B in}, if m is even,
T {nlu{m:m even and m > n}, if nisodd.

(1] Prove that B is a synthetic basis for N.

(ii] Prove that the set O of odd pesitive integers is closed in {N, 7}, where 7 iz
the topology on N arising from B.

(i} ra) Show that 3 is a limit peint of {24} in{M, 7}

{b} Write down the closure of {2,4} in {N, T}

Question &
{i) Prove that sach compact subspace of a metric space M is bounded in M.

(it} Por each of the following subsets of B? with the usual topology, state whether
or ot ik 18 compast, Justifying your answer:
o ={{z1.23) : 2] € 23}
Hy={{z;,z5):e] €z < 1}
Hy= {{=1,23) :tf L e B
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