TMA M336 03 Cut-off date 11 Augnst 1995

This TMA eovers Units GRI. (FRY, GES and GE{,

Each question is marked ont of 25, You shonld amswer all four questions.

Question 1 | Uit GRS

(&)

(b

le)

Let A b the Abelian group
A=fabc: Ta=-3—-2e=0.8c—db—de =0, 2o+ 2b + 8c =10}
i3] Write down the integer matrix corresponding to this presentation.
(i} Use row and column operations as deseribed in Unet GR3Z, to reduee vour
matrix oo diagonal form,
{111} Henre identify 4 as Bomarphic to some direce product of non-teivial cyelic
BT .
Compute the torsicn coefficients and rank of sach of the following Abelian
groups, and state (giving & reason} whether they are somorphic to each other:
B:£|1K£:2KE2-,1H'E:T W F
C=ExE«ZxZH0,44,0,00, {0,0,54,0). (0.0.0.75]):
Let P=[p;| be a3 % 3 matrix with integer cotres, and let © = ] b AT
transpose of P that is to say, the rows of Q are the columns of P oand vice
VT
Let I and E be the Abelian gronps whose presentations have the matrices

P and € respectively. By comparing the effects of mow operations on P and
celumn operations on Q, and viee versa. show that D and E ase isomorphic.

Cuestion 2 { Unit GRY)

(a)

(b)

This part of the question concerns the Abelian group
_-I1_ - . 'E'ﬁ{l * El—g.
it} Find the primary decompesition of A

{ii] Hence write down the p-primary components of A for each prime p divid-
ing the order of 4.

(iit) Find four non-isomorphic groups of order 720 {expressed as products of
their primary components), each isomorphic to a subgroup of A.

{iv] Why is there no snbgroup of A isomorphic to Frep?

The dicyche group of order 12, which we shall denote here by &, has the
presentation

G=leb: 0 =e.b =¢ ba=a%,
and may be written as

G=iaTF i m=0,1,2 n=10, i |
Itz conjugacy classes are

el (¥}, {aa®}s {ab®a®),  {baba®s], [B,ab® att7).
(Yo are sl asked o prove this.)

Find a normal subgranp of G of order 3, justifying why it is a normal subgroup,
anid show that & has no normal subgroup of order 4.
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