Question 6 (Unit 4} - 14 marks

This questior concerns surfaces without boundary which can be obtained from a
topobogical b -1 with a fixed pair of opposite edges identified as shown.

i

One such surface is the following.

(i} Classify the surface obtained from the second hexagon above. Show your
working, and write your answer in connected sum form.

(i} Ta the first topological hexagon, the unlabelled edges are to be identified in
pairs to prodece a surface withont boundary. Show that whatever padring of
the edges is chosen, the Euler charactenstic x of the resulting surface canmnot
be less than —1.

[Hint: What are the possible numbers of vertices after identification of edges?]
{iii} For each different surface which can be constructed as in part (it} above:
(a) write down the surface as a connected sum;

ih) sketch a hexagon with its edges labelled to correspond to the surface
(remember that the edges marked a are assumed to have been marked in
aucdvanee).

[Hint: There are five different surfaces that can be obtained.]

Question 7 (Unit 5} - 11 marks
Consider the complex locus
wé — 2wz — 5" — 1z + 2} = 0.
(i) Determine all infinite points on the locus.

(ii} Find the three (finite) values of : which have only one solution (=, w} on the
locus. [Hint: z =1 i3 one value ]

(iii} Write down the general solutions wy, wy for the two points lying above the
point = on the locus, in terms of z and the three solutions £y, &y and 1y which
you found in part {ii). Arguing as in Frames 18-20 of the tape section, show
that the three points corresponding to £y, ¢tz and #5 are hranch points of the
loeus.
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