Question 14

{a) There are dight rotations through £2x/3 about axes through opposite corners.
and three rotations through 7 about axes through mid-pomts of opposte faces,
together with the wenlity,

(b} The identity gives four I-cycles.
Each of the rotations about an axis through opposite cormers gives a d-cvcle.
Each of the rotations about an axiz through mid-points of opposite faces gives
& pair of Z-cveles.
Thus G contains 12 even permutations and so
G A,

(£] &y containg coptead mversion, so

Gy = Ay o= Oy
7y containg, for example, reflection in & plane containing & pair of opposite
edges, say the one that also contains the dingonals Iabelled 2 and 4. This
correspoinds Lo e permutation [(13).
Henee, &5 is o group of pecmutations of foor objects of which 44 is a proper
subgronp. The only possibility is

Er.j % 'S:i'
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