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In order to find the evolution of the filament for later times one has to compute the velocity field
for points P in the curve. As we see from (1.1) this can not be easily done due to the singularity
of the Biot–Savart integral. Di↵erent methods of desingularizing this integral can be found in the
literature. In these lectures we shall follow the so called Localized Induction Approximation that
it was first proposed by Da Rios in 1906 [DaR] (see also [Ri]).

The consequence of this approximation is that the filament moves in the direction of the binormal
with a velocity that is proportional to the curvature. That is to say

⇢
�t = �s ^ �ss

�(s, 0) = �0(s).
(1.2)

Using the Frenet equations and calling (T, n, b) the Frenet frame, we have for (c, ⌧), the curvature
and the torsion of �, that

Ts = cn
ns = �cT +⌧b
b1 = �⌧n.

(1.3)

Hence (1.2) can be written as ⇢
�t = cb

�(s, 0) = �0(s).
(1.4)
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Another approach: a complete integrable system
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An introduction to 1d cubic NLS
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Stability of one corner



50



-4
-2
0

2

4

x

0 2 4 6 8 10

y

-4

-2

0

2

4

z

-4

-2

0

2

4

Theorem.– (with V. Banica) The self-similar solutions are stable.
In particular, the creation/annilihation of a corner is stable.
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Several corners
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THE TALBOT 
EFFECT



Tnum versus Talg, for M = 3, at T1,3 =
2�

27
. T1 appears in blue,

T2 in green, T3 in red. In Tnum, the Gibbs phenomenon is clearly
visible. The black circles denote the points chosen for the compar-
isons.
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