4 [hawk lefl.] 3 (back right)

5 (base) "
(14)
[a] Describe the symmeddes of the pyramid represented by the pormuhru:rwl,.l._ I:_"n 1-1| l:_?‘_rl-}ﬁhl-
(L3 24 and [T14){23). [2]
(h) Liat all symmetries of the pyramid as permutations of {1.2,3,4,5). [4]
(o) List all the conjugacy classes of & [4]

() Fad s subgroup of & which has order 2 and s not normal. You shoald sxplain
why vour choice of subgroup is not pormal. 2]

(e} Finl oo different subproups of & of order 4 and explain whether or not esach
of these subgroups is normal [4]

{f) Give an example of a group from the conrse onits which is isomorphic to &,
Justifving your answer briefly. [.-IJ

Cruestion 4 (Uit 4) 20 marks

In chis queestion

M= {(: :j) i b £ H‘} ,

that is, all 2 = 2 matrices. The set M Torms a gronp under the spesation of matrix
addition, Yoo are NOT asked to venfy this fact,

() Foreach of the following functions, decide whether or not it iz a
horomaorphizm, justifying vour answer,
() o (R +) — (B +)
{z.p) — (22 + p, 4= + 2y)

(i) oy (M. +)} —+ (R, +)
A b dot{ &)

(i) gy (2. 27) — (Fo,+g)
l+—s1}
e
J—p1
qde—s i
O+ 0

G v—t 3

(iv] oy I MLF) — (B, +)
A — ir{A) [12]

N-I.H-l:'-'iil'!l[ ) ad - !:-ut'tr({I Zj=n+d.

(b} For each homomorphizsm ¢ in part {(a), determine Ker{d) and Tm(¢) and iden-
tify the quodienl group G Keclg) up to isomorphism, where 7 = the group
that is the domain of the homomorphism. [8]



