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1 Introduction

Let p1 = 2, p2 = 3, p3 = 5, ... be the sequence of the prime numbers. We define the new sequence
G = {Gn}n≥1, where

Gn = 2233 . . . ppnn

and study some of its properties. Here the denotation G comes from Ghent.
First, we introduce definitions of some well-known arithmetic functions, which are defined

for the natural number

n =
k∏
i=1

pαi
i ,

where k, α1, ..., αk, k ≥ 1 are natural numbers and p1, ..., pk are different primes, by:

ϕ(n) =
k∏
i=1

pαi−1
i (pi − 1), ϕ(1) = 1,
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σ(n) =
k∏
i=1

pαi+1
i − 1

pi − 1
, σ(1) = 1,

ψ(n) =
k∏
i=1

pαi−1
i (pi + 1), ψ(1) = 1,

ω(n) = k

(see, e.g. [5, 6]).
In addition, following [1], we introduce four other functions for the same values of n:

δ(n) =
k∑
i=1

αip
α1
1 ...p

αi−1

i−1 p
αi−1
i p

αi+1

i+1 ...p
αk
k ,

η(n) =
k∑
i=1

αipi,

mult(n) =
n∏
k=1

pk,

sum2(n) =
k∑
i=1

p2i .

In [2–4] are introduced, respectively, the following three functions, called irrational, converse
and restrictive factors:

IF (n) =
k∏
i=1

p
1/αi

i ,

CF (n) =
k∏
i=1

αpii ,

RF (n) =
k∏
i=1

pαi−1
i

(see, also [7]).

2 Main results

First, we see directly that for each natural number n:

Gn >
n∏
k=1

(pk!)

and

Gn = 22 log2 2.23 log2 3.25 log2 5. . . . .2pn log2 pn = 2

n∑
k=1

pk log2 pk
.
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Second, for the same n:

ϕ(Gn) = 2.32.2.54.4. . . . ppn−1
n .(pn − 1) =

1

2
.
2

3
.
4

5
. . . . .

pn − 1

pn
.Gn,

ψ(Gn) = 3.2.32.4.54.6. . . . ppn−1
n .(pn + 1) =

3

2
.
4

3
.
6

5
. . . . .

pn + 1

pn
.Gn.

Therefore,

ϕ(Gn)ψ(Gn) =
22 − 1

22
.
32 − 1

32
.
52 − 1

52
. . . . .

p2n − 1

p2n
.G2

n.

Third,

σ(Gn) =
23 − 1

2− 1
.
34 − 1

3− 1
.
56 − 1

5− 1
. . . . .

ppn+1
n − 1

pn − 1

< 23.34.56. . . . .ppn+1
n = Gnmult(Gn).

Fourth,

η(Gn) = 2.2 + 3.3 + 5.5 + . . . pn.pn = sum2(2.3.5. . . . .pn) = sum2(Gn).

Fifth, obviously, for each natural number n ≥ 1

ω(Gn) = n.

Therefore, it is valid the following assertion.

Theorem 1. For each natural number n ≥ 1:

δ(Gn) = ω(Gn).Gn.

Proof. Let n ≥ 1 be a natural number. Then

δ(Gn) = 2.22−1.33. . . . .ppnn + 3.22.33−1. . . . .ppnn + pn.2
2.33. . . . .ppn−1

n

= n.22.33. . . . .ppnn = n.Gn = ω(Gn).Gn.

Sixth, we see directly that
CF (Gn) = Gn.

Seventh,

RF (Gn) = 22−1.33−1.55−1. . . . .ppn−1
n =

Gn

mult(Gn)
.

Therefore,
σ(Gn).RF (Gn) < G2

n.

Moreover,

ϕ(Gn)σ(Gn) = (23 − 1).(34 − 1).(56 − 1). . . . .(ppn+1
n − 1).2.32.54. . . . .ppn−1

n

= (23 − 1).(34 − 1).(56 − 1). . . . .(ppn+1
n − 1).RF (Gn).
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Finally, eighth, we prove the following assertion.

Theorem 2. For each natural number n:

IF (Gn) < 2ω(Gn).

Proof. From 2s > s for each natural number s it follows that s
√
s < 2. Hence,

IF (Gn) =
2
√
2.

3
√
3.

5
√
5. . . . . pn

√
pn < 2n = 2ω(Gn).

3 Conclusion

This short remark was written at the time of my visit in Ghent (Gent, Gand) University in October
2017, when the institution celebrated the 200th anniversary of its foundation.

All the results can obtain more precise forms (e.g., at least a part of the inequalities can obtain
stronger forms) and this will be an object of a future research.
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