Question T

(i} Prove that if H s a connected subspace of & topological space T and
HCZ K CZCHH]), then K is conngcted,

(ii} For each positive integer m, let L, be the line segment in R? jeining (0, 0) to
(l, 1), let
n
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Prove that the subspace K of R? with the usual topology is connected.

Ouestion 8

(i} Prove that a convergent sequence in a metric space M is a Cauehy sequence
b )

{ii] Let M denots the set of positive integers and et d be the metric on N« N
defined by
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d{(31, 31}, (32, 2)) =
for (f1.71), (f2,73) E Nx N
[You need not verify that d is a metric ]

(a) Proveihatif =z, = {2n,1)for each positive integes n, then {z,,) is a Cauchy
sequence in the metric space {N = N, 4}

(b) Prove that if 3, = (1, n} for each positive integer n, then {3n) is not a
Cauchy sequence in the metric space {N « N, 4.
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