Finitely Generated Groups

Definition: Let G be a group and let T = {g; : i € I} be a
collection of elements of G. The smallest subgroup of G containing
T is called the subgroup generated by T' and T is said to generate
that subgroup.
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G is called finitely generated if there is a finite set T that generates
G.
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Non-example: Q is not finitely generated.
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It is true that every finitely generated subgroup of a finitely generated
abelian group is finitely generated. But this is false in general.

Let G be the subgroup of GLy(R) generated by the matrices .
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Let H be the subgroup of G' consisting of all matrices that have ones

on the diagonal. Then H is not finitely generated.

Proof: The group consists of matrices whose upper right entry is of
the form a/2* for an integer a and k > 0. ﬂ
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