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Question 4 { Unaf [R)
This question concerns the group © of order 27 given by the presentation
G=(la b a=¢ ¥ =¢ = a'h),

as diseussed in Question 2. As before, Lhe elements of € are written in standard
form as

ﬂ‘hfl'l:u“ .H| j:ﬂ'.i.E-

{a) {i) Show that o" commutes with b Write down the valoe(s) of 1 from 0 to 7
other than 3 {if any) for which ° commutes with b.

(11} Henee, or otherwise, find the set [ of those elements of & which commute
with all elements of . List the elements of F o standard form,

[Note: two elements =, ¢ of a gronp & commute if oy = pr]

{h) List all the left cosets of I for each distinet beft cosot o 5 yon shonld write ont,
the elements of =H i standacd o (You may assume that I is a subgroup

of OFL)
(el Show that H s a normal subgroup of O

(dd} Is the quotient group 7/ H cyelic? 1030, And a generator; if not, explain why
i,

(e} To which Abelian group is the quotient group &/ H isomorphic? Give Brief
reazons for your answer.
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