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In his research of consecutive zeros of the Riemann zeta-function, Hall
investigated the mean square of k-th derivative of Hardy"s function and proposed to improve his
error term. By using the Riemann-Siegel formula, we showed the accurate approximation of the
derivative of Harsy®s function and succeeded to improve Hall*s result. We also derived the
asymptotic formulas of several hybrid mean values of Hardy"s function and the Riemann zeta-function.

On the double zeta-function, we showed the detailed order of double zeta-funtion and improved the
preceding results of its mean square estimate. We also studied the hybrid mean values of different
kind of arithmetical functions related to the Dirichlet and Piltz divisor problems.
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