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Discrete surface theory for optimal mass transportation in porous materials
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"Discrete geometric analysis" is a mathematical framework, which enables us
to describe and analyze the correlation between microscopic structures and macroscopic properties of
various materials. In this project, both of the "forward problems™ predicting materials properties

from their structure and the "inverse problems"” suggesting reasonable structures from desired
properties are approached by developing such a framework cooperating with materials scientists. It
was shown that mathematical findings on "curved surface™ in the world of atoms and molecules work
also for predicting and understanding the structures and properties of real materials such as nano
carbon. A novel approach for design of the next generation materials was successfully proposed.



(Ann.Math.)

A03-3(

21

A.Taylor

A03-2

AO03

Meeks-Yau



n(x)

Definition 3.1. An embedding @: X — &3 of a graph X = (V. E) is said to be a discrete
surface if

(i) X = (V. E) is a 3-valent graph, that is a graph of degree 3,
(ii) for each x € V, at least two vectors in {@(e¢) | e € E .} are linearly independent as
vectors in &7,
(iii) locally oriented, that is, the order of the three edges is assumed to be assigned to
each vertex of X. :

X, = Proj[®(x)]
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