
Abstract � It is shown that most of the number seri-

es that are considered in the collection of problems of

G. N. Berman in the course of mathematical analysis

can be examined for convergence using the di�erential

criterion V. Yu. Slyusarchuk.
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Consider the number series

∞∑
n=1

an, (1)

where
an ≥ an+1 > 0

for all n ≥ 1.

We assume that there exists a continuously di�erenti-
able and monotone on [1,+∞) function f(x), for which

f(n) = an

for all n ≥ 1.

To study the convergence of the number series (1), we
use a di�erential feature based on the following statement
obtained by V. Yu. Slyusarchuk [1].

Consider the functions

S1(x) = −x
d ln f(x)

dx
,

S2(x) = (S1(x)− 1) lnx,

S3(x) = (S2(x)− 1) ln lnx,

...

Sn+1(x) = (Sn(x)− 1) ln ln . . . ln︸ ︷︷ ︸
n times

x, n > 1.

Theorem [1]. If

lim
x→+∞

Sp(x) < 1

for some p ∈ N, then the number series (1) converges. If

Sp(x) ≤ 1

for some p ∈ N and all su�ciently large x > 1, then the
number series (1) diverges.

With the help of this statement, we can investigate
most of the number series for convergence, which are consi-
dered in the collection of problems of G. N. Berman in the
course of mathematical analysis [2].

The e�ectiveness of the above theorem (see [1, p. 70])
is well illustrated by the generalized harmonic series

∞∑
n=1

n−p, p ∈ R. (2)

In the case of this series

f(x) = x−p.

It's obvious that

S1(x) = −x
d lnx−p

dx
= p.

According to the above theorem, series (2) converges only
for p > 1.

To study convergence, for example, of number series

∞∑
n=3

n−1(lnn)−p

and
∞∑

n=9

n−1(lnn)−1(ln lnn)−p,

you need to use functions S2(x) and S3(x).
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