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Abstract

The Ramanujan sum is an important tool in modern number theory, and it recently has been
found many applications in information sciences. This is mainly because the results obtained by
the Hungarian mathematician Wintner and the French mathematician Delange in 1976: the
arithmetic functions in one variable defined on Z can be expanded through the Ramanujan sums,
which is similar with the Fourier expansions in the classical analysis. Subsequently, Ushiroya and
Téth generalized this result to the multi-variable cases. Based on the works of Zheng, recently we

also proved that a large class of arithmetic functions in multi-variables defined on F, [T], the po-

lynomial ring over a finite field, can also be expanded through the Ramanujan sums introduced by
Carlitz and Cohen. This note will give a survey on the results of Ramanujan expansions mentioned
above. All the proofs of the results in this note can be found in the references of this article.
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