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ABSTRACT

A revised version of the Matlab implementations of the expansions for the Fermi-Dirac integral and its derivatives
is presented. In the new version, our functions for computing the Kummer functions M (a, b, x) and U (a, b, x) are
incorporated into the software. The algorithms for computing the Kummer functions are described in [1,2]. In this
way, the implementations of the expansions for the Fermi-Dirac integral can be used in earlier Matlab versions
and can be easily adapted to GNU Octave. The efficiency of the computations is also greatly improved.

New version program summary

Program Title: FermiDiracExpans

CPC Library link to program files: https://doi.org/10.17632/sk34wtcxhh.2

Licensing provisions: GPLv3

Programming language: Matlab

Journal reference of previous version: Comput. Phys. Commun. 283 (2023) 108563

Does the new version supersede the previous version?: Yes

Reasons for the new version: With the new version, the implementations of the expansions for the Fermi-Dirac
integral can be used in earlier Matlab versions and can be easily adapted to GNU Octave. The efficiency of the
computations is also greatly improved.

Summary of revisions: The built-in Matlab functions kummerU and hypergeom are replaced by our functions
Uabx and Mabx, respectively. These functions improve both the accuracy and efficiency of the built-in Matlab
functions for computing the Kummer functions. A few relations satisfied by the Kummer functions are used to
adapt the expressions in the expansions involving Kummer functions with negative parameters into expressions
with real positive parameters and arguments, as used in our algorithms for Kummer functions.

Nature of problem: The evaluation of the relativistic Fermi-Dirac function and its partial derivatives is needed in
different problems in applied and theoretical physics, such as stellar astrophysics, plasma physics or electronics.
Solution method: Convergent and asymptotic expansions are provided to approximate the relativistic Fermi-Dirac
function and its derivatives for moderate/large values of its parameters.
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Data availability

The code is available in the CPC program library.
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