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ABSTRACT
Time has been one of the fundamental concepts in human thinking, but underwent the most dra-
matic change of its meaning in the modern era. The old traditional concept of the absolute time
was challenged by the relativity theory of Einstein to yield the new understanding of the concept
of time in a relativistic measure. The modern quantum theory brings us one step further to deny
the physical reality of time, only to be coined as a quantitative device for the order of sequence
of events [1]. The core feature of this modern concept of time lies in its individuality and local-
ity, in relation to neighboring events. This talk adapts this new point of views on time to devise
a new computational scheme which would solve some critical problems in computational sim-
ulations, particularly reducing the large-scale computer simulations into a clinically-available
time scale.

This talk introduces a novel procedure to simulate a diffusion-reaction phenomenon with a
dramatic reduction of time without significantly compromising its accuracy and stability. The
Laplacian operator is replaced by a priorly-created map, which is called excitation time map
T(xi), to approximately indicate the time when the location at xi is “excited”. Then, the gov-
erning equation shrinks to an ordinary differential equation to consist of only the reaction func-
tion which describes the mechanism of ion channels. In other words, the proposed scheme is to
solve ordinary differential equations with the excitation time map for a time-dependent multi-
dimensional domain. One of the biggest advantages is the dramatic reduction of time to realize
real-time computational simulations in clinical time scale, but it also may open the new horizon
in mathematical modeling and computational simulation of physical and biological phenomena
in terms of its diversity and efficiency.
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