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let $\langle \cdot, \cdot \rangle: V \times V \to F$ be a bilinear form and $\alpha: V \to V$ a linear map. Given the matrix equation: $$ P \begin{bmatrix} \alpha (x) \\ \alpha (y) \\ \alpha (z) \end{bmatrix} = \begin{bmatrix} 0 \\ 0 \\ 0 \end{bmatrix}$$ for all $x, y, z \in V$ where $P$ is an $3 \times 3$ matrix. Find a basis for the nullspace of $P$. My Steps: $0 = \alpha (x) + \alpha (y) + \alpha (z) = \left\langle x, \begin{bmatrix} 0 \\ 0 \\ 0 \end{bmatrix} \right\rangle +
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