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One of the famous identities given by Ramanujan which has attracted the attention of several
mathematicians over the years is the following intriguing identity involving the odd values of the
Riemann zeta function:
Theorem 1 (Ramanujan’s formula for ζ(2n + 1)). If α and β are positive real numbers such that
αβ = π2 and if n ∈ Z \ {0}, then we have
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where Bn denotes the n-th Bernoulli number.
Theorem 1 appears as Entry 21 in Chapter 14 of Ramanujan’s second notebook [1, 173]. Notice

that the function 1
e2πx−1

appears in several of Ramanujan’s identities and has the following integral
representation:
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where (c) denotes the vertical line ℜ(s) = c with c an arbitrary real number such that 1 < c < 2. We
generalize this function and define the Hurwitz kernel by
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where ζ(s, a) is the Hurwitz zeta function. Let Ψα (x, a; k) = Ψ
(
αx
π , a; k

)
. We now find several

identities involving this kernel which generalize Ramanujan’s identity such as the following:
Theorem 2. Let α, β ∈ R+ such that αβ = π2 and let k,N ∈ N. Then, we have
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