PART II CGEOMETRIC TOPOLOGY

Ouestion 9

(i} The following surface (which s made of twe eubes in hollow tubing joined
together) 5 homeomorphic Lo an p-holed forus. Find the valus of noand writs
down x [the Buler charactieristic] for the surface
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(1) For each of the surfaces described as topalopical polyzens below det=rmins
the corresponding number of wectices und edges the sueface contains. Henee
deduce whether it 15 a dise, a cylinder, a Mobios baad, a terus, or a borus with
a hale
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(i1 Consider the surface defined by the thees polygons laken iogether. By identi-
fving the bwo edges labelled ¢ togeiber and wdentifying the two sdges labelled
f together, redraw the polygons in (ii] above as a single topulegieal polygon.

Heoce determine y and § (the aumber of boundary components} for bhe surlace
they define, [3]

[1v]) State whether the surface zo0 obtawned 15 eibber - torus, & torus with a-hole, 2
Mobius hand, or 2 Klein bottle [1]
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