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1,2,3,4,8,9,16,is cyclic A group of order 1,2,3,4,8,9,16,is cyclic

I have no idea how to start. A: (In particular) Consider the
case of $|G|=3$. By Lagrange's theorem, you know that there

is an element of order $3$ in $G$, call it $g$. It's also fairly
clear that an element of order $3$ cannot have two

"eigenvalues" that are of order $3$. That is, it cannot be of
order $3$ "twice", because if it is then the two eigenvalues
are congruent. So, the only other way to achieve the three
possibilities is to have the order of $g$ be order $1,2$ or

order $4$. Is there any way that an element of order $1$ can
be a eigenvalue to an element of order $3$? Yes, it must be a

$g^2$. (The easiest way to see this is to observe that an
element of order $1$ is similar to its inverse, and

$\text{Inn}(g)=\{1\}$). Is there any way that an element of
order $2$ can be a eigenvalue to an element of order $3$?
Yes, it must be a $g^3$. (It must because $g$ is the only

element of order $2$, and $g$ has order $2$ "twice" when it
comes to eigenvalues). Is there any way that an element of

order $4$ can be a eigenvalue to
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