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1. It was shown by Hardy and Littlewood' that an analogue of the ordinary
mean-value theorem for Dirichlet series exists for the Riemann zeta function on
the critical line. Writing

I(T) = [15(& + 48| dt

<

they showed that
I(T)~Tlog T (r.1)
as T - oo.

A substantial advance was made by Littlewood? who proved that
IT)=Tlog T—T(1 +log2m—2y)+ O(Tt¥) (1.2)

by means of results connected with the approximate functional equation for (s).
Using improved forms of this equation Ingham® and Titchmarsh* were able to
reduce the power of 7 in the error term in (1.2) to } and /12 respectively.
The problem has more than superficial affinities with a well-known divisor
problem® namely the behaviour of
D\ d(n). (1.3)
n<z
Here (1.2) is the analogue of Dirichlet’s classical formula and its later refine-
ments. My object in this paper is to establish what corresponds, in the case
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