Juesiion 23

(i} Prove that if H i3 a connected subspace of a topological space T and

Hoc Kc CHH), then K 15 connected,
{ii] For each positive integer n leb

Xn={lz1,zs) & R*! n2= =13, 2] +zg< 1}
and l=t X = U i
=1

{a) Sketeh the subset X of A2

{b] Write down the closuse of X in B? with the usual fopology
[No justification is nesded. ]

{c] State whether or not the subspace

- ; 1 3
Fi."l.',...'{[.t-_,zjl' I;=!:|. -i{ =1'-{E}’

of BT with the usual tepology ts connected, and justify your angwer,

Question 24

Let d he the metrc on the set ™ of positive integers defined by

dii,j} = | = =) i

= e T

[You need mot verify that d is 2 metric, |
Consider the sequence (2.} wheee 2, = n for sach positive integer n,

{i] Prove that (2,)is a Cauchy sequence in the melric spacs {4, 4}

(i) Show that if k<IN then

bza} 2 ——
db=d 2 5y
for each integer msuch that m 2> 28 + L

{iil] Deduce that the metric space I, d} is not complete.
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