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I propose to implement a geometric formulation of curved space time in a func-
tional computer programming language, and to explore the space of simulations
and manipulations made possible by such a formulation. A primary motivation
is to state the foundations of General Relativity in a non-ambiguous manner.

This work follows several attempts to formulate curved spacetime on com-
puters for the purpose of numerical calculations and algebraic manipulation.
Most of these packages are specially designed for the tasks of tensor analysis
and/or e�cient numerical calculation, as is appropriate for use in calculations.
A crucial di�erence of this proposed work will be to carefully build up the geo-
metric and analytical tools in a general purpose functional programing language
(mit-scheme). As a learning and reference tool, this will allow users to explore
the inner workings and structure of the system, which I believe is essential to
understanding the system as a whole.

The frame �eld representation will be used to emphasize the geometric prop-
erties of curved space time, as opposed to the more traditional coordinate heavy
tensor analysis approach.

The resulting work will include a full implementation with source code and
documentation, as well as example problems and qualitative comparisons with
existing packages and software systems.
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