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which commute. Show that $AB=BA$
holds if and only if $A$ and $B$

commute. A: We have that $\forall u,v
\in \mathbb{R}^n:$ $$

(AB)u=A(Bu)=\alpha Au+\beta Bu
\Longrightarrow (\alpha u+\beta

v)A=\alpha Au+\beta Av \\
(BA)u=B(Av)=\alpha Au+\beta Av
\Longrightarrow (\alpha v+\beta
u)B=\alpha Bu+\beta Au $$ so

$BA=AB \iff \alpha u+\beta v = \alpha
v+\beta u$. The case that $A,B \in
M_n$ (unital matrix ring) is trivial,

because $(AB)u=A(Bu)=\alpha
Au+\beta Bu = (BA)u$ always. Note
that the proof does not require the
commutativity of $A,B$ -- it only

requires them to be two $n \times n$
matrices which are maps from
$\mathbb{R}^n \rightarrow

\mathbb{R}^n$. 1cdb36666d
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