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Claim 3.3 is obvious from Fact 3.1(i).
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since R.l/% C. When � > 1, it is seen from Claim 3.4 that

P

 X
p

� log
�
1 �

e.� logp/

p�

�
2 C nR.l/

!
D 0; l � 1:

So (3.18) is valid without taking the limit. On the other hand, when 1
2
< � � 1,
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Thus we have a question of determining the speed of the convergence (3.18). This has
been solved by Hattori-Matsumoto [14]:

Fact 3.2 When 1
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Here
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I0.�/ is the 0th modified Bessel function, i.e.,
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The case where � D 1 remains open, i.e., when � D 1, we have no limit theorem as
above.

For the proofs of Facts 3.1 and 3.2, we need much efforts
�
cf. [33]

�
.

Chapter 4

Riemann zeta function

In this chapter, following Kanemitsu [17], let us view the Riemann zeta function. For
those readers who are not familiar with this, we here give detailed proofs for almost all.
The matter in this chapter is necessary for the Bohr-Jessen limit theorem stated in the next
chapter. Since this limit theorem is concerned with the Riemann zeta function (precisely
the log zeta function), we may well view this function here.

4.1 Euler-Maclaurin summation formula

Definition 4.1 We define the Bernoulli number Bn (n � 0) by
‚
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We call Bn the nth Bernoulli number.

Claim 4.1 (i)
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Proof. (i) For n � 2,
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