TMA M435 03 Cut-off date 30 July 1998

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

Metric and Topological Spaces

Luestion 1 (Unit 4) 14 marks
Let A={1,23} and B = {a b}
1) Show that
F= o, {1}.{1.2}. {1, 3}, A}

fl . z { i
is a topology on A, CE ,:|_I I‘-K-:'L | P . _..'!f i )

(1) Explain why
& = {a, {b), {c}, (o, b), 12}
is not & topology on B
(ili) Find the coarsest topology 2 on B such that & © %7
{iv) Show that f: A — B given by
Ml =Ff{2)=h fl3)=a
8 (FF peenntinuons,
{v] Show that g: A — B given by
gll=a, g2)=gl3)=05
i% nol (F, 77 )-continuows.
(vi) State whether or not iz A — B given by
A1) =¢, A2} = k{3 =ua

iz {F, F-oontineons, and ustify yonr answer,

Question 2 (Uit 4) 11 marks

Let 4 and B denote the sets of all integers, and all even integers, respectively. For
cacl positive indeper o, et

Ve=BUulkteZ: |kl >n}

it} Prove thal the collection % of subsets of 2 consisting of @ and the sets 1,
n=12 . is ¢ topology on Z.

(i) Let H={-4,-23,5).

{a) Show that {—4, =2} and {—4, =2 5} are open sets of the topology indueed
by om M.

() Determine the topolopy induced by 2 on H.

Question 3 (Unit 5) 10 marks

Let 37 be the topology on the set E of all intopers mtrodueed in Question 2 abowve.
(i)  Prove that {=1,1} is closed in {Z; #7}.

(i) Find all closed sots in {7, #7].

(iii) Find the elosure of {—1,0,1) in {Z, 7).

(iv} State whether or not {Z, %] is a Hansdorll space, and justify vour answer.
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