On aproblem of Singer about plane curves:
curvature and distance from a point
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MOTIVATION: SINGER’S PROBLEM [4]

Can a plane curve be determined if its curvature is given in terms of its position? r(t) = p2(t2 + 1)

k(r)=1/r: STURM SPIR.

The curve; detail near origin:
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e Euler elastic curves [5]: k(z,y) = py, u # 0.
e Plane curves with curvature depending on distance to a line [1]: Kk = k(y).
e Bernoulli lemniscate [4]: k(z,y) = /22 + y2 & k(r) = 7. XAMPLE: CIRCLES

k(r) = ko >0

MAIN RESULT: [2] Jror dr = kot /2 +
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Prescribe k = k(r) such that rx(r) continuous. The problem of determining a curve

. >c = 0:
a(s) = r(s) %) (s arc length) with curvature (r) is solvable by three quadratures: K(r) = kor2 /2
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e Election of constant c: [ rx(r)dr > IC(r) radial primitive curvature
e Such « is uniquely determined, up to rotations, by X(r)
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Inverse Norwich spiral f\ n=1/3,1/4,1/6 %@@
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Anti-clothoid K(r) = coshtv/r? —1
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