TMA M336 03 Cut-off date 9 August 1996

This TMA covers Units GILE, GRY. GEY and GEJ
Each question is marked out of 25. You should answer all four questions.

Question 1 [ Uit TRF)

(a)

(b}

le]

Let A be the Abelian group defined by
A ={abc: Bag=3—b6c=0,16a+ 3b— 6c =0, 8a—6b+ 12c = 0},
(i} Write down the integer matrix corresponding to this presentation.

(it} Use row and column operations, as deseribed in Unit GRS, to reduce your
matrix to diagonal form.

{iii) Hence identifv A as being isomorphic to some direct product of non-trivial
cyclic groaps.

Compute the torsion coefficents and rank of each of the following Abelian

groups, and state (giving a reason) whether or not they are isomorphic to each
other

B=EQKE|_!;HE]_T:,?;E,
C=FxTxFxZf{(560,0,0),(0,0,9,0),(0,0,0,25}).
Let M = [my;] be a 3 x 3 matrix with integer entries and let ‘T be the matrix

R T
Te= [0 1 =1}
4 L | I |

Let D and E be the Abelian groups whose presentations have the matrices M
and MT respectively. By calenlating MT, or otherwise, explain carefully why
D and E are isomorphic.

Cruestion 2 {Unit GR{)

6]

(b)

12

This part concerns all Abelian groups of order 12600,
{i} Find all Abelian groups of order 12600, expressing each in canonical form.

{ii} How many of the groups that you found in part (a)(i) have a cyclic sb-
group of order 14007 Explain your answer carefully.

Thiz part concerns the dicpolic group of order 20 given by the presentation
G =lab:a®=e b = ba=a'b{=a'h)).
The elements of (¢ can be writben in staodard form as
ol P S o SR S 1 e
The conjugacy clisses of & are
[e}. {a.a'}, {a®.a”}. {7}, {ab®, a*?}, {a®b*, 2"},
[B, ab, 4*b, o*h, a*b), [, ab® a®H*, a’F , a'F' ]

'iHut-c: you are it asked to prove this,)

(i} Write down the class equation for 7.
(i} Find the centre of .
{iii) Find normal subgroups of & of orders 2 and 5.

{iv) Does & possess a normal subgroup of order 107 If so, find it: if not,
explain why not.
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