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⃗ satisﬁes the equation ∂t X
⃗ =
The authors consider a family of evolving curves whose position vector X
⃗
⃗
β(k, ν)N + αT . While the normal component of the velocity, which is a function of the curvature k and
the tangential angle ν, is the only one that determines the shape of the evolving curves, the tangential
velocity α proves to be useful in numerical schemes. It is shown that if α is the solution of a certain
nonlocal equation, which has the eﬀect of uniformly redistributing the material points along the curve,
the numerical scheme derived via the ﬂowing ﬁnite volumes prevents the formation of computational
instabilities.
The ﬁrst part of the paper is devoted to the the study of the short time existence of classical solutions,
ﬁrst in the case when ∂k β is nondegenerate in the sense that the derivative of (class C 2 ) β with respect to k is uniformly bounded below and above by two strictly positive constants, and then in the
singular case when β(k, ν) = γ(ν)|k|m−1 k for m ∈ (0, 1) ∪ (1, 2], extending the result due to Angenent,
Sapiro and Tannenbaum for m = 1/3. The second part deals with the numerical solutions. In particular, it presents a comparison between results obtained by considering trivial and, respectively, nontrivial
tangential velocities.
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