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Key[A4] rar.Q: Pseudo-inverses for reflections with respect to the sphere. Let

$v\in\mathbb{R}^n$ and suppose that $v$ is a reflection with respect to the unit sphere.
Does there always exist a vector $w$ such that $v+w$ is a reflection with respect to the

sphere? In addition, is the map $v\to v+\frac{v^2}{2\|v\|^2}$ a bijection (and thus
invertible) on the space of reflections with respect to the sphere? A: You can check that on

the unit sphere, $$ \frac{1}{2}|x|^2 - \frac{x^2}{2|x|^2} = \frac{1}{2}x^2 -
\frac{x^2}{2|x|^2}x = \frac{1}{2}x^2 - \frac{(x-x^T)^2}{2|x|^2} \iff x=\sqrt{2}\frac{x-

x^T}{|x-x^T
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