Question 3 [ Ui GEF)

Comsider the regular octahedron €0T shown below, with vertices Tabelbed 1, ..,

in) For each conpugacy elass of elements of T (OCT), state how many clements
are in that class amd write down one element of thae class, expressed as a
pertoatation on 1,2, .. 6} (9

(b} Consider the following Iabelling of the faces of O
the fwa opposite faces whoss vertices are 1,2, 3 and 4,5, & are both Tabellied a:
those whose vertices are 1, 3. 5 and 4, 6. 2 are both Iabelled 5
those whose verticez aee 1,5, 6 and 4. % 3 are both ksl lisid
those whose vertices are 1, 6, 2 and 4, 3, 5 are both labelled o

Fach element of I'" {OCT) has & representation as a permutation on {a.b c dl}.

(i} For each of the non-identity elements of T (T} which you gave as a
permutation on {1,2,....6} m part {a), write its corresponding represen-
tation as a permutation on {a b, e, d}, 14]

{iif} Explain carefully why no two elements of I EOT) can have the same
representation as s permutation on {a. b, o, d}, (You may find it helpfil to

use your classification into conjugacy classes from part (a).) Hence show
that

I (OCT) = 5,. []



