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(i) Show that {7 is a group ¥

(i) Show that the function
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is 2 homomorphism.
{iii) Show that
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is a normal subgroup of G, and explain why
GIH=(R.+) [4

@ In this question M denates the set of all non-singular 22 matrices, and ¢ denotes
the function

$: M — (R— {0}, %]
A — (det(A)).
You may assume that the determinant function 1s a homemorphism.
(a) (i) Prove that ¢ i o homomorphism.
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Specify the aet of cosets of H in M. [4]

() .E:r.p]a.'m why the quetient group M/H exists and identify this group up io
isomorphism. (2]

Let ¢ be a group, and #: G — & the function given by #(g) =gk
{;‘35 !'5} (i) Prove that § is surjective [i.e. onta).

(it} Prove that § is injective (1.e. ane-0ne).
{iii} Prove that 8 is 2 homomorphism if, and enly if, G is abelian.
@ Let & be a group and #: G — G a function given by 8(x) = x=
(3?;1{"5) (1] Prove that @ i 3 homomorphism if and only if G is abelian 6]
(3} if & = Z, the cyclhic group af order &, show that 8 is mor injective
{i.c. @ is not one-one). [4]



