This question cONCES
joined pairs at ver

 estion 3 |Unit GE5)

ns a wire frame, W, consisting of four straight pieces of wire,

tices A, B. € and D (see the figure below).
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The points A, B. £ and [ can be placed a..t.{E j BN %}1 =i

(0, —1,k) resp .
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- ole [whepe k is some oS .
i Thus, the wire pieces e dingonals of the

A,H-‘:I-DlEIFIG"H

P. whose wertices ars

of a square prism.

{gee the figure below].

You may assume that t

here is exactly one direct symmetry and ane indirect sym-

metey of W that maps A to any given vertex A, H. Cor Dol W.
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Let r be the divect symmetry of W that maps A to C, and let 2 he the direct
symmetry of W that maps A o B. Write r and p, both 25 permutations on
the vertex set {A. B,C. D} and as 3 x 3 matrices.

Lot o be the indirect symmetry of W that maps A to B. Write & as a per-
mutation on {4, 8,0, D}, and a8 a 3w 3 matrix. {You may find it useful to
consider o as a composite of two symmetries of Pl

Weite down the ordera of the symmetsies r, p and o, and show that o& = 7.

Use the assumption that you were given to show that (W) is generated by
r and p. To which standard group is [ {W) isomorphic?

Show that TT (W) € THFP).

Central inversion, 7o, is o symmetry of P but not of W. Calculate cor as a
3 % 3 matrix, and hence describe it geometrically as a symmetry of P,

Show that TH{P) is generated by the two clements Tor i
and P. T
standard group is I (P) somorphic? s IR

Sherw that T{W) 2 [*H(P).
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