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proof I am reading a proof of a result about orthogonality of vectors and i dont understand some part of the proof: Could someone please explain how they got from (1) to (2)? Thank
you. A: It's a simple application of the completeness axiom. Let $X$ be the one-dimensional vector space over $\mathbb{R}$ spanned by $\alpha$ and let

$Y=\{w\in\mathbb{R} ~2:w\perp\alpha\}$ be the hyperplane perpendicular to $\alpha$. Then $X\cap Y=\{0\}$ and $X\cup Y=\mathbb{R}"2$ (why?), so it follows immediately that
$X\cap Y$ is a subspace of $X$ (why?) and $X\cup Y$ is a subspace of $\mathbb{R}~2$. Since $X$ is closed under scalar multiplication, we can write $X=\mathbb{R}x$ where
$x=\frac{1}{\alpha}\alpha$ and $x\in X$ (why?).
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