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Generally speaking, AT will be invertible only if A is square and has
linearly independent columns. In a least-squares situation, AT is usually
not square, hence not invertible, i.e., we usually cannot split ATA apart.
However, ATA is ALWAYS square and will always be invertible if A has
linearly independent columns.
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(3, —1,2) onto the subspace V' with basis B = {(1,1,2),(0,-1,3)}
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