Duestion 4 (Unit 3) - 19 marks
Tet d: R x B — R be defined as follows;
ifre R, ve R, then

5 i ifx=g
diz,y) = {E]:rl+‘l|'g,r| +lr—n, Ex#y.

(i} Prosve that o is o metric on B

(it} Tn the metrie space M = (R, d}, determine the open balls:
(a) B0
(b} Bi(1).

(i} Showr that oif & € Boand a ¢ 0, then there asts s positive real oumber = soch
that, in the metric space M, B, (a) = {a}.

{iv] For cach of the following subsets of B, state whether or oot it is open in A,
Jjustifying wour answer:

{a) [-%.3k :
() [0,1]. H f FH, 2
3
et ("
Geometric Topology
Ouestion 5 (Uit 2} - 13 marks

This euestion comcems closed surfaces with a regular subdivision congisting of topo-
logival k-gons meeting 7 ab aovertex, Lot Vobe the pumber of vertices, B the number
of edges, and F the number of faces in such & repular subdivision, and ket ¥ be the
Ealier characteriziie af the sorface.

(i) Write down & velationship connecting &, & and E.

{11} Wnte downo a relatonship connectang 7, 7 oand E.

{iii} Hemee write down an equation connecting §, b P oand ¥

For the rest of thag gquestion, assiume that F = 1, and that j = 2.

(1v} Express v oas a fuoction of & and §.

(v} Show that there ave oo possible values of §, &, Voand £ when y = 2,

[viy Show that when yo= 1, there ave infinitely many solulions o yoor squation in
part {iv}, and weite the commesponding vadwes of 3, &V and B explicitly.

[wii} Show that when v =0, there are three solutons for & and 3 Lo your equation
in part (iv) (only two of which coreespond to surfacez], and write down ghae
corresponliog Lhree gets of valwes of 5, &, Voand B explicitly. Explain «/ly
ong of your answers cannot cormespond tonosorfiee.
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