THhIA MM435 01 Cul-off date 26 March 1998

Questions 1 to 4 are on Metric and Topological Spaces.
Questions 5 to 8 are on Geometric Topology.

Metric and Topological Spaces

Question 1 — 13 marks

For each positive integer r, Ted

n
A= by -ER?'_ O — .
o {[:l =) |z2] = IIL}

{i) Sketch the subsets 4;, As of R

{if} Prove that if (z,,z;) € R® and |r5] < 2y, then there exists a positive integer
me such that (x;,2:) € A,

(i) Prove that

I An = {000} U {21, 23) € B : |1a] < 214 ).

=1

Question 2 12 marks
(i) Let f:H — R he given by
fAxl=|x, zeR,
and led
A=[-2-1], B=[1,2].
{a) Show that
FlANE) # flayn fiB).
{b) Write down the sets f~'(f{A)} and 7~{ f(B)).

(i) Let X and ¥ obe sets, let g: X =Y be a function, and let O and D be syhsets
of X. Prove that if g='(g{C")) = 7, then

glC 1 D) = g(C) ng(D).

COuestion 3 12 marks
(i} Let f:R® —+ R be given by
floy o) =] + 122, (), 23) € R
(&) Write dosm f([0, 1] = [1.2]).
(b) Write down f~U{{-1}).

{e] Sketch the subset f-1{[1,3]) of R®, and draw the subset [0,1] = [1, 2] on
your sketch.

{ii) Let g:R* — R be given by
ﬁ'{ﬂfl-.-ﬂ:_:l = {Frae, |m] + |J:2F}-. {;F: LIl E [
Sketch the subset 5~ ([0, 1] = [1,3]) of R®.
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