THMA M336 03 Cut-off date 7 August 1998

Thiz TMA covers Unile GHE, ORY, GRS and GEJ.
Each question is marked out of 253, You should answer all four questions.

Oaestion 1 { Undt GREF)

{a)
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Let A be the Abelian group defined by
Asta e do-=0c=1 Ja+E+Te sl 6o —4b=5c=10).
(i) Write down the integer matric corvesponding to this presentation.

(1) Using vow and colunn operations of the kind described in Unit GRS,
reduce your matrix to diagonal form.

(i) Hence fnd o direct product of non-trivial eveic groups which iz
isomnepiie to Ao

Civ) Write down the rank of A and its torsion coefficient(zs).
(i) Caleulate the rank and torsion coefficients of each of the following Abelian
ETOUPE.
B =& fag x Tas x &,
€ = Z x Z x & x Z/{{175,0,0,0), (0,9.0,0), (0,0, 0,36)).

(i) State whether or not [ amd € are isomorphic to each other, giving a
reason for yoae answer,

Let M = [my;] be a 3 x 3 matrix with integer entries and let T be the matrix

I =3 0
T= |1 1 1]:
0 01

Let I} and E be the Abelian proups whose presentations have the matnces B
and TA respectively. By caleulating TM, or otheredse, explain why D and

E are momorphic.
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