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As a result of extended computations of the Riemann zeta function and of
study of the graphs, the following theorem has been conjectured and proved:
Let (1 s) g(s)(s), where g(s) (2)-’ 2 cos s/2)r(s), (Titchmarsh [2,
Chapter 2]).

THEOREM 1. Fort>_ 10, 1/2 < < 1, g(s)[ > 1.

The 10 value is chosen for convenience in the estimates. This property
fails for around 2, as can be observed in the Jahnke and Erode [1] tables.
It is clear that lg(1/2 it)l 1, so that the theorem will be proved provided it is
shown that OIg(s)l/oz > 0. Starting the proof, we set g(s) UVF(s), where

(]) U (2)-", v 2 cos s.

(2) IYl 2 cos + sinh >_ 2 sinh

so that VI decreases as increases, as does ]UI (2) -’, leaving the whole
burden of the increase upon the F-function. Differentiating, we obtain

0 0
(3) IUI -IVl log 2 --IVI -(rsin (va))/1Vl

To estimate the F-function, we use the Stifling formula (de Bruijn [3])"

(4) log F(s) (s 1/2) log s s + 1/2 log

+
where

(5) R., (s + x)-2"(2m)-lBm(x Ix]) dx.

For the estimation of R, and for other estimates, we have"

Received March 4, 1964. The computations involved in this research were carried out in
the Duke University Computing Laboratory, supported in part by the National Science
Foundation, and the paper was prepared as part of the project, Special Research in Numerical
Analysis, Army Research Office, Contract No. DA-31-124-AROD-13, at Duke University.
The author wishes to thank Lowell Schoenfeld for many simplifications and clarifications.

247


