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[DOWNLOAD]Q: When is a closed smooth curve singular? Suppose $C$ is a closed smooth curve in
$\mathbb{R}^2$ with non-negative curvature everywhere, except for a finite number of points. I
wonder when a neighborhood of any of these singular points meets the curve orthogonally. If we
move along $C$ from these singular points, we may have a tangent line cross the curve
orthogonally. I don't want to say the tangent cone of the singular point is a straight line. I want to
say that the orthogonal projection of the tangent cone of the singular point is a line, but this may
happen only in the case of double points. I also want to understand the reason behind orthogonal
projection of the tangent cone of a singular point being the line and not the tangent line. I think the
reason is because the tangent line is not in general an orthogonal projection of the tangent cone. A:
In a neighborhood of a singular point with non-negative curvature, the orthogonal projection of the
tangent cone (or of the curve) is the line containing the singular point. The simplest proof would
probably be to take the Frenet frame, which is "half" the usual tangent frame, but normalized so that
it's orthonormal to itself. But, your initial statement was "Suppose $C$ is a closed smooth curve in
$\mathbb{R}^2$ with non-negative curvature everywhere, except for
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