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The Barnes ζ-function is

ζ(z, x; a) :=
∑

m∈Zn
≥0

1

(x+m1a1 + · · · +mnan)z

defined for Re(x) > 0 and Re(z) > n and continued meromorphically to C. Special-
ized at negative integers −k, the Barnes ζ-function gives

ζ(−k, x; a) =
(−1)nk!

(k + n)!
Bk+n(x; a)

where Bk(x; a) is a Bernoulli–Barnes polynomial, which can be also defined through a
generating function that has a slightly more general form than that for Bernoulli poly-
nomials. Specializing Bk(0; a) gives the Bernoulli–Barnes numbers. We exhibit rela-
tions among Barnes ζ-functions, Bernoulli–Barnes numbers and polynomials, which
generalize various identities of Agoh, Apostol, Dilcher, and Euler.
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[7] Richard Dedekind, Erläuterungen zu den Fragmenten xxviii, Collected Works of
Bernhard Riemann, Dover Publ., New York, 1953, pp. 466–478.

[8] Karl Dilcher, Sums of products of Bernoulli numbers, J. Number Theory 60(1)
(1996), 23–41.

[9] Emilio Elizalde, Some analytic continuations of the Barnes zeta function in two
and higher dimensions, Appl. Math. Comput. 187(1) (2007), 141–152.
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