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the order of $e$ in $H$, such that $|G|$ is
always divisible by the order of $e$? A: This
is a very nice question, but here's a different
interpretation of it. Let $M$ be a nonabelian

simple group and let $N$ be its smallest
nontrivial normal subgroup. (For a fixed

$M$, there are only finitely many possible
candidates for such a group $N$, since

$|M|$ is fixed and $N$ must be contained in
$M\times M$. There is a unique normal

subgroup of $N$ isomorphic to $M$.) Now
every element of $M$ commutes with its

square, so if $e$ is an element of $N$
whose order divides the order of $M$, then
$Me$ must be a subgroup of $N$ with index

$[N:
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