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December 26, 2019

14:00 - 14:50 Kenichi Maruno (Waseda University)

Title: Numerical and analytical studies of the KP1 equation

Abstract: Recently, the studies of line soliton interactions of the KP2 equation have
been much attention for many researchers. Compared to the KP2 equation, there
are not many studies about soliton interactions of the KP1 equation. It is well known
that the KP1 equation have lump solutions (2-dimensional localized pulses) and a
line soliton solution is unstable. In this talk, I will show some numerical computation
results of a line soliton of the KP1 equation and construct exact solutions of the
KP1 equation which corresponds to numerical results. This is joint work with Yuta
Tanaka, Yasuyuki Watanabe and Yasuhiro Ohta.

15:30 - 17:00 Yuji Kodama (Ohio State University)

Title: Space curves and solitons for the KP hierarchy

Abstract: It is well known that algebro-geometric solutions of the KP hierarchy are
constructed from the Riemann theta functions associated with algebraic curves, and
that soliton solutions can be obtained by rational (singular) limits of the correspond-
ing curves.

In my talk, we will discuss a class of KP solitons in the connections with space
curves, which are labeled by certain types of numerical semigroups. In particular,
we will show that some class of the (singular and complex) KP solitons of the
Gel’fand-Dickey reduction may be associated with the rational space curves of type
〈l, lm + 1, . . . , lm + k〉 where m ≥ 1 and 1 ≤ k ≤ l − 1. We also calculate the
Schur polynomial expansions of the τ -functions corresponding to those KP solitons.
Moreover, we consider a deformation of those singular curves and construct the
corresponding smooth space curves.
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December 27, 2019

09:00 - 09:50 Derchyi Wu (Academia Sinica)

Title: The inverse scattering theory of perturbed KPII multi line solitons

Abstract: Interesting phenomenon of shallow water waves can be reproduced by the
KPII multi line solitons.

In this talk, we will study the stability of KPII multi line solitons via the inverse
scattering theory. Namely, if the initial data is a perturbation of KPII multi line
solitons, we will present:
(1) the construction of scattering data (direct problem);
(2) linear evolution equations of the scattering data (linearization of the KPII eq.);
(3) uniform estimates in reconstruction of the KPII solution (inverse problem).

10:00 - 10:50 Juan-Ming Yuan (Providence University and Academia Sinica)

Title: Soliton interactions on a sloping beach

Abstract: In this talk, we show some preliminary results of soliton interactions on a
sloping beach. This is a joint work with Yuji Kodama.

11:00 - 11:50 Bing-Ying Lu (Academia Sinica)

Title: Characterization of real regular merging soliton solutions of the Boussinesq equa-
tion

Abstract: The Boussinesq equation can be obtained by the reduction of the KP hi-
erarchy. By considering its Sato τ -function and the complete characterization of
totally nonnegative Grassmannians, we are able to give a complete characterization
of its multiple soliton solutions. In particular, we will explain why certain Backlund
Transformations lead to singularity in the soliton solutions while others do not in
Rasin-Schiff 2017 J PHYS A-MATH THEOR. 50(32).

2


