Question 3 (Unit 5) 1} marks

Lt 3 b the topology an the set N of pogitive integees introdoced in Question 2
abaove.

{i) Prove that {2,4} is closed in {N. 77},

{ii) Find all closed sets in {M, 7},

{iii) Find the closure of {2,3,5] in {N. 77}

{iv) State whether or not {M, %7} is a Hausdorff space, and justify your answer.

Question 4 (Unit 5) 15 marks
Let 4 denote the open interval [0, L and et 7 be the topology oo A which consists

of &, A and the mtervals (i LJ for all positive integers n.
dnn+1

[You need not verify that 7 is 4 topology on A
{1} Write down the closed sets of {4, 5 }.
(i) Let H=1{L1.2}.
{a) Show that if r € A, then ris a limit point of H if and only if & < % s
x> 4
{(b) Find the closure of & in {4,.5 }.

{iii) Write down the closure of K = {}. % }in {4..7 ), and bence determine the set
of limit poines of K.

Geometric Topology

Question & (Unit 4) - 11 marks

{11 Using the technique of inserting vertices, determine y, the Euler characteristic,
and [, the number of boundary curves, for each of the surfaces described by
the systems of edge equations below

[a) achfblea~tef~'d =1
(b} ebdb ' =1;acife~l=1; def = 1.

(ii) For each of the surfaces in part (i}, determine whether or not the surface 5
orientable, and write it in connected sum form.

(iii) For each of the systems of equations in part (i), reduce it to canonical form.
Tustify each step of your working. You may quote Lemmas 1, 2 and 3 of B
(pages G6-68) and the results of Steps 3 and 4 of the redoction procedure
(B pages 0-73).
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