THhMA M435 04 Cul—off date 24 September 1995

Cuestions 1 to 5 oare oo Metric and Topalbopical Spaces,
Cuestionz 6 to 9 are on Geomeebric Topolopgy,

Metric and Topological Spaces

Lueestion 1 (Lot 6) fi ks
Prowe that the suhspace
H={{rmeR :0<r <1, 021 1)

of B with the nsual topology is not compact, by writing down an appropriale open
cover of H oand showing that 18 dees not have a finite suboover,

Ouestion 2 [Unit G) 10 marks

Let A be the set of non-negative lotegers, and bel 5 be the topology on A which
consiats of all sulbsels Vool A such that either 0 & Voor there exsts some posibive
msbeger meosuch that e V for all integers n > nu.

[You need not verify that 5 is a topology on 4]
(i} Show that ¥V €5 and 0 £ ¥V, then A — 1 iz finite.
(i} Deduce that (A, 5} s & compact space

Question 3 {Unit G} 7 marks

For each of the following subspaces of B* with the usual topology, state whether
oF Tt it 8 compact, brictly justifying yoor answer.

i) {{zz)eR* 2242l > 1]
(i) {(x1 el eRT :0<af+0d <1}

(iii) {(xy, 2z} EeR*: L <2+ <1}

Ouestion 4 [Unit 7} 12 marks

Let A= {a,be.d e} and let 5 he the coarsest topology on 4 which contains the
subsets {d}, {0 d e} snd {a, b o e},

(i} Show that the topological space {4, ) is not connected.

(1) Show that [a b c) with the induced topology as a subspace of {A, F} iz
connected.

{iii) Find the connected components of {4, .5 }.

Cuestion 5 (LUnit 7) 13 marks

For each positive integer n, let K, be the line segment in R* joining (0,0) to (1, 2,
anad Tet Lo, be the line segment in R* jnining {%,ﬂ] Lo [%, 1). Put

e E] K, B={01juku D :

n=1 e 1
(i} Sketch the subsets A and B of B*,
{ii} Prove that the subspaces A and B of R® with the usual topology are connected.

{iii} Explain briefly why the subspaces 4 and B of B with the nsual topology are
not homomorphic.
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