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Presentation Abstract

An Efficient Implementation of the Exact Real Arithmetic Library IFN
in Haskell
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The exact real arithmetic library IFN (Improving Floating-Point Numbers) provides users with a frame-
work for obtaining the results of evaluating expressions by numerical calculations of arbitrary accuracy.
Programs using the IFN library are described as calculations between values of the data type IFN, which
can take arbitrarily high precision. Numerical values obtained as a result of program execution are floating-
point representations of finite length, but the accuracy can be arbitrarily requested by the user as long as
the computational resources allow. Since the computational framework in the IFN library can be simply
expressed with an infinite list and lazy evaluation, prototyping of the library was done in Haskell. Several
performance improvements have been done; variable-length floating-point operations has been replaced with
the MPFR library and implementation in C has been conducted. However, attempts to increase the speed
of the version implementated in Haskell has also been continued. In the current version of the IFN library in
Haskell, element operations with guaranteed accuracy are performed by the interval arithmetic library MPFI
through FFI, and the representation of the numerical datatype IFN is an object with several methods. In
this presentation, we report the current state of implementation of the exact real arithmetic library IFN in
Haskell.
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