Question 3 [ Uit GES)

Let a= (1,1} and b = {=1,1), and let L be the lattice Lia b, Let O, A, B, &
and [ denote (respectively) the points in B® whose vectors are 0, a, b, a + b and
é—l:h =a} Let r=rx/3] and g = t]'[lf_:l]:_ and bet £, = ![a], = I[b].
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In terms of I, b, roand o, find all the reflections in (L) whose axes pass
through Lr.

Explain why nome of the rotations with centre ) can be conjugate in I'( L] to
the rotation r

Find three glide reflections in (L), each of which maps @ to A, For each of
these, state whether it is essential or inessential.

Show that gt. # tag and gfy # £ ' Explain why this does not contradict the
fact that L is a square lattice, despite the fact that gf, = t,q and gy = £ g
in the expression for the symmetry group of a square lattice given on page 44
of [zt GES.

{i) Show that the lattice L{d,a) is the same as the lattice L{d. b}, and write
down a reduced basis for this Iattice,

{ii} Identify the type of Lid, a), with a beief explanation.
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