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While ordinary programming languages treat strings as its source code, programming language FRAC-
TRAN defined by J.H. Conway is an “esoteric” programming language consisting of “tuple of fractions”.
Conway proved that generalized Collatz conjecture is an undecidable problem using Turing completeness of
the FRACTRAN language. Presenters defined the n-dim FRACTRAN language which extended the FRAC-
TRAN language to multivariable, and gave different proof with spectral decomposition to the known theorem
on generalized Collatz conjecture through n-dim FRACTRAN language and its basic property. In this pre-
sentation, we introduce the historical background why FRACTRAN was born, and show the definition of
n-dim FRACTRAN and its basic properties (lemma of coprime), and the alternative proof we mentioned
before. Also, it is interesting to observe behaviors of the various sample codes of (n-dim) FRACTRAN
language. I would like to introduce many examples of program as far as time permits. The presenter hopes
that we can discuss the applicability of the n-dim FRACTRAN language in a broad sense including the
educational material value through this study group.
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