Question 3 | Ut GEI)

Leta = [1,0) and b = (0, 1), and let L be the latcice Liab). Lec () A B, C aml I
deaote the points in R® whose vectars are 0, a, b, a 4+ b and L(a +b) respectively.
Let r =r[x/2 and g = il
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(a) In terms of ¢a], t[b], r and g, find all the reflections in UL whose wes piss
theough £, and all the non-trivial rotations in U{L) with ceatre L) (9]

(b} Tn terms of ¢[a], ] and r. find all the rotations of order 2in T{L) about those
points in or on the bonndary of the square OACE that are 2-centres of L bt

not 4-centres. [55]
ir] Find three glide reflections in C{L), each of which maps O to B. For each glide
reflection that you find. state whether it is essential or inessential. [8]

fd] Why is it net possible to express the anticlockwise rotation throagh 72 abont
[, in the form orr~! for some element = of T{L)? [



