Question 8 (Umt 7) 12 marks

The following diagram represents part of a single closed enrve with o sense of
direction, from which some of the arrows showing the direction, and some of the
winding numbers have been omitted.  All points, except where the curve crosses
itself, are passed through only once. All intersections shown are trise crossings, not
virsions of this,

where b lines merely touwch.
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(i) Find the possible values of & that arize by choosing directions for the two lines
that do nol have an arrow on bhemn.

(1} Foreach value of o in part (i), find the possible sets of valees of b, ¢, d and e.
[Hint: there are four such sets, |

(iti} For each of the four seta of values, give a sketeh showing that a single closed
curve cin be deawn of which the corresponding Ggure consisting of four directed
lines is & part. You may not draw additional lines inside the region.
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