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We have the product
∞∏
n=2

n3 − 1

n3 + 1
=

2

3
(1)

if we take the prodegrand and apply a multiplicative derivative defined by

f∗(x) = exp

(
f ′(x)

f(x)

)
(2)

then we get
∞∏
n=2

exp

(
6n2

n6 − 1

)
∼ 1.64872 (3)

This converges to

lim
m→∞

exp

(
m4 + 2m3 + 2m2 − 3m− 2

2m(m+ 1)(m2 +m+ 1)

)
=
√
e (4)

likewise for
∞∏
n=2

n3 − 1

n3 + 1
= πcschπ (5)

we get
∞∏
n=2

exp

(
4n

n4 − 1

)
= exp(−3/2 + 2γ + ψ0(2− i) + ψ0(2 + i)) (6)

we can take the product
∞∏
k=1

(1 + k−1)2

(1 + 2k−1)
= 2 (7)

and find
∞∏
k=1

exp

(
−2

k(k + 1)(k + 2)

)
=

1√
e

(8)

in the same line of thought we have
∞∏
n=2

exp

(
8n3

n8 − 1

)
= A (9)

A = exp

(∑
±
−3

2
+ 2γ − ψ0(2± i) + ψ0(2± (−1)1/4) + ψ0(2± (−1)3/4)

)
(10)
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it seems that

Qk =

∞∏
n=2

exp

(
(2k)nk−1

n2k − 1

)
= exp

(
3

2
+
∑
±

k−1∑
l=1

ψ0(2± (−1)l/k)

)
(11)

List of Products∏∞
n=2

n3−1
n3+1

2
3

∏∞
n=2 exp

(
6n2

n6−1

) √
e∏∞

n=1

(
1 + 1

n

)n
e1/(2n)−1 e1+γ/2√

2π

∏∞
n=1 e1−γ−π
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