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eigenstate is spread out over general space? Say I have a state $|\psi\rangle$ which is a linear combination of two states
$|1\rangle$ and $|2\rangle$. Then, how do I know the general state $|\psi\rangle$ is spread out over a 3D volume? If it's like
$|\psi\rangle = a|1\rangle + b|2\rangle$, then I think it's just the case where the support of $|\psi\rangle$ is just a point where
$|\psi\rangle eq 0$. But I don't think it's like that. A: In quantum mechanics, observables (and operators) act on the states. So,
the only way for $\lvert\psi\rangle$ to be a linear combination of $\lvert1\rangle$ and $\lvert2\rangle$ is for an observable to be
a linear combination of the projection operators onto the two subspaces, i.e. $P_1=\lvert1\rangle\langle1\lvert$ and
$P_2=\lvert2\rangle\langle2\lvert$. You can then test whether $P_1$ and $P_2$ commute with each other. If they don't
commute, then they span different subspaces, and so $\lvert\psi\rangle$ cannot be a linear combination of $\lvert1\rangle$ and
$\lvert2\rangle$. A: Assume that you have a state $|\psi\rangle\in\mathcal{H}=\mathcal{H}_1\oplus\mathcal{H}_2$ where
$\mathcal{H}_1, \mathcal{H}_2$ are one-dimensional subspaces of $\mathcal{H}$, or
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