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On the analytic continuation of Eulerian products

By GErmMuND DAHLQUIST

1. Introduction and summary

1.1. Let h(z) be an analytic function that is regular and take_s the value
1 for z = 0 and has no limit-point of zeros or singularities in the region |z]| < 1.
Consider the formal Eulerian product

fsy=1r@ 1.1)

where p runs through all prime numbers, and
s=0+171

is a complex variable. We have, e. g.

h(@) = (1 —2) fs) = C(s) = Xym~ 1.2)
n=1
hiz) = (1 —2) f(s) = £(s)t = Dy pu(m) -0 (1.3)
n=1
k k
hz) = [Ja—=)# fs) = [[ cws) (1.4)
v=1 v=1
h(z) = ¢ f(s) = P @ ' (1.6)
where
P(s) =Xp~* (1.6)

p running through all primes.
The main purpose of this paper is to show!

Theorem 1. The imaginary axis is a natural boundary of f(s), except for the
case in which the functions h(z) and f(s) have the form (1.4).

A wider class {h(z)} is discussed in section 4.2., and in Part 5 the corre-
sponding results are derived for functions of the form

2w 7).

I am indebted to Prof. F. CarrsoN for suggesting the problem and for his valuable
advice.
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