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translation: This research creates expanded understanding of the structures of discrete surfaces,
connecting with research groups at Berlin and Vienna Technical Universities, and Bath University.

This was research on extending the rich mathematical structure of smooth
surfaces to discretized surfaces, including studies of A) how singular behavior of various types on
surfaces manifests itself within associated integrable systems, B) new methods of constructing
discrete surfaces, and analysis of the properties that appear, C) smooth surfaces with integrable
systems properties that can have singularities and/or signature type change.
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Since the 1980’s, there has been growth in the field of discrete differential geometry, in which
one wishes to study certain discrete sets with the tools of differential geometry. This
involves viewing the discrete sets as discrete analogs of manifolds, and then finding
geometric properties for them, in particular, curvature properties. The cases of discrete 1
and 2 dimensional sets have received especially strong attention, and the research for this
grant was focused on the case of 2 dimensional sets, i.e. surfaces.

This was research on extending the rich mathematical structure of smooth surfaces to
discretized surfaces, including studies of A) how singular behavior of various types occurs
within integrable systems related to surface geometry, B) new methods of constructing
discrete surfaces, and analysis of the properties that appear, C) smooth surfaces with
integrable systems properties that can have singularities and/or signature type change.

The essential methodology of this research was to establish the desired goals together
with fellow research colleagues and then meet with them frequently and have thorough
discussions on the mathematical developments required to obtain the objectives.

The following results were obtained:

(1) With F. Burstall, U. Hertrich-Jeromin, J. Cho and M. Pember, we developed a theory
for discretization of Omega surfaces, including a full transformation theory for them.

(2) With M. Yasumoto, a new construction method for semi-discrete linear Weingarten
surfaces with Weierstrass type representation formulas was derived, with analysis of
singularities.

(3) With S-D. Yang and J. Cho, we discovered conditions for symmetry of discrete
minimal surfaces, including construction methods.

(4) With S. Fujimori, Y. Kawakami, M. Kokubu, M. Umehara and K. Yamada, we investigated
properties of analytic extensions of constant mean curvature surfaces in Lorentzian
spaces, including de Sitter spaces.

(5) With J. Cho and T. Seno, we used transformation theory to create a new approach to
determining both the semi-discrete and fully discrete potential mKdV equations.

Next, we give a list of the primary publications obtained in the first 5-year period
of this grant:
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