Question 4 {Unit 7) 12 marks

Let A= {a. b c.d.c} and let & be the coarsest topology on A which contains the
subsets {a], {a,bc} and {b e d e}

{11  Show that the topologicsd space { A, 7} is oot connected.

(i) Show that {c,d,e} with the induced topology as a subspace of (A, 5} is
conmected.

{i1li) Find the connected components of {4, 5},

Question & (Unit 7) - 10 marks

Let
A= {[-"-'hi':] = R=-_:|::|'.|._Tg < 1]_:
B= {':Thi?:l eR*:xi 423 =2}
and C:{[;.‘_l‘].j-:::.ERH_lj_:llEL J:'::+_-I§=ﬂ}_

Show that no two of the subspaces A, B and € of B? with the usual topology are

homeomaorhic.

Geometric Topology

Cuestion 6 [Unit 6) 12 marks

(i} Foreach of the following coverings, give adiagram to indicate that the covering
CATL OCCUT.

(a) 572 == 377
by TTEE, 479
() 472 L. 272

(d) 672 2. o

(ii] Let #T® — pT® be an unbranched a-fold covering of a torus with p holes
iie. of genus p) by a torus with & holes, where p > 1. Obtain an equation
ronnecting n, & oand p

{ili) Let 5 be an orientable surface without boundary. Let 5 be the sucface n ST
Z can he realized as nocopies of 5 joined by n tubes so thas each copy of 5
lies at the vertex of a regular n-gon. This configuration is illustrated below for
Satorusand n = 5.

{To see that in general 5 equals nS#T?, remove one handle from 5. The
surface so obtained is a connected sum of n copies of §, which i3 n.5. Putting
the handle back, we see that 55 = w5#T7.)

{a} &' iz an n-fold unbranched cover of what surface? Write vour answer as
a connected sum of copies of § and TF,

{b) By taking § to be (p— 1)T?, show that every unbranched n-fold covering
ofa torius with p helas [p > L) by a torus with & holes which is permitted
by the equation obhiaiosd i parct (i} above can be realized.
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