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Generating functions of the zeta-function derived from cusp forms
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We conducted research on a hypergeometric generating function of the Riemann

zeta-function, and proved a Hankel-type integral representation which leads to an analytic
continuation and transformation formula. Further, we showed the functional relation. We defined
generalized exponential generatiog function of the Riemann zeta-function (the Hurwitz - modified
Lerch zeta function) and proved a Hankel-type integral representation which leads to an analytic
continuation and a functional relation or transformation formula. As an application, we obtained a
new proof of the Fourier series expansion of the Poincare series and one Voronoi-type summation
formula for the generating function of the Riemann zeta-function.
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