(c)

Let h be the plane isometry, other than the identity, that maps Ty to itself
(i} Find f, g and & in standard form.

(ii} Find the fixed points and fixed lines {if any) of f, g and &, and classify each
of these ometries in terms of the geometric types listed
in Theorem 5.1 of Unit IB7

(iii) Find fg and express it in standard form. Describe fg geometrically.

The _tiling T3 can be transformed fo ome of the Laves tilings by an affine
transformation.

i} Dwescribe such a transformation, in terms of the coordinate system in the
figure for part (b).

[i1) Specify the resulting Laves tiling in terms of its tile type,

Question 2 ({ Unit [B2)

A proup & of order 27 i3 given by the presentation

G=lob:a? =¢, ¥ =¢, bom=a'h),

The clements of & are written i standard form as

(a)

(b}

(<)

al¥, i=0,....8 j=012

Write each of the following products in this standard form:

(i) abo;

(i) bab;

(iii) badb~1;

fiv) aba™l.

Let H be the subgroup of & generated by o? and b
H = (a*,b).

(i} Find the orders of the generators of H.

(i} Explan why H is not oyelic.

(it} Lizt the slements of H in standard form.

Define & group action of & on 7 by
ghz=grg ', g EGx e G

{You need not check that this is a group action. )

Flaud

(i) Orbla);

(i) Stable);

giving the elements in standard form.
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