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New approach for orthogonal polynomials in Pade approximation and polylogarithms
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Let us consider a polylogarithmic function in one variable as is defined by
generalized logarithmic function. Lots of important conjectures have been considered related to the
values of this function, containing so-called the polylogarithms conjecture. T. Rivoal obtained a
lower bound for the dimension of the linear subspace spanned by the polylogarithms over the rational

number Ffield, however, his result does not yield any irrationality nor linear independence over the
rational number field of the polylogarithms themselves. In contrast, we determine when takes the
polylogarithmic function irrational values at algebraic numbers. We succeeded in giving a new
criterion for the linear independence of polylogarithms over number fields as well as in making new
concrete examples of linear independent poIKIogarithms. Our method is also useful to investigate
other arithmetical properties of series with periodic coefficients.
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