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AN EXPERIMENTAL CONJECTURE INVOLVING CLOSED–FORM

EVALUATION OF SERIES ASSOCIATED WITH THE ZETA FUNCTIONS

JUNESANG CHOI AND HARI M. SRIVASTAVA

Abstract. The subject of closed-form summation of series involving the Zeta functions has been
remarkably widely investigated. Recently, in the course of his trying to give a closed-form
expression for the Dirichlet beta function β(2n) (n ∈ N) , Lima [16] posed a very interesting
experimental conjecture for a closed-form evaluation of a certain class of series involving the
Riemann Zeta function ζ (s) . Here, in the present sequel to Lima’s work, we aim at verifying
correctness of Lima’s conjecture and presenting several general analogues of Lima’s conjecture.
Our demonstration and derivations are based mainly upon a known formula for series associated
with the Zeta functions. Relevant connections of some specialized results of the main identities
presented here with those obtained in earlier works are also pointed out.

Mathematics subject classification (2010): Primary 11M35, 11M36; Secondary 11M06, 33B15.
Keywords and phrases: Gamma function, psi (or digamma) function, Riemann Zeta function, hurwitz

Zeta function, multiple gamma functions, Euler-Mascheroni constant, Glaisher-Kinkelin constant, series in-
volving the Zeta functions.

RE F ER EN C ES

[1] V. S. ADAMCHIK, Polygamma functions of negative order, J. Comput. Appl. Math. 100 (1998), 191–
199.

[2] E. W. BARNES, The theory of the G-function, Quart. J. Math. 31 (1899), 264–314.
[3] E. W. BARNES, The genesis of the double Gamma function, Proc. London Math. Soc. (Ser. 1) 31

(1900), 358–381.
[4] E. W. BARNES, The theory of the double Gamma function, Philos. Trans. Roy. Soc. London Ser. A

196 (1901), 265–388.
[5] E. W. BARNES, On the theory of the multiple Gamma functions, Trans. Cambridge Philos. Soc. 19

(1904), 374–439.
[6] L. BENDERSKY, Sur la fonction Gamma généralisée, Acta Math. 61 (1933), 263–322.
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